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SUMMARY 


Orr special section on “ Electrical Engineering in 
the Mining and Metal Industries,” which will be pub- 
lished on the first Thursday of cach month, contains 
this week an interesting Paper on electric winding in 
the Rand mines by S. E. T. Ewing, information as to 


solue new safety regulations issued for the safe use of 
electricity in Belgian mines, a description of an impor- 
tant electric rolling-1nill installation at the works of the 
Shelton Iron, Steel & Coal Co., un abstract of the 
belated Home Offite report on the use of electricity 
in mines in 1911, particulars of patents relating to 
electricity in mines issued last month, und the 
rules for the conduct of examinations tor mechanical 
and electrical engineers! certificates of competency 
under the South African Mines and Works Act. 
(Pp. 1-6.) 

A Paper by Р. Bucher on electric welding, and the 
discussion on it at Manchester last month, brought out 
some useful and practical points both in the Paper 
itself and the discussion. (Page 7.) 

Mr. Е. Creepy’s Paper on the turbo-converter was 
further discussed at a recent meeting of the Scottish 
Local Section of the Institution of Electrical Engineers. 
(Page 8.) 

A DIVERSITY of views on the subject of earthed v. 
urcerthed neutrals оп alternating-cuirent куйда Was 
set forth in the discussion on Mr. Peck's Paper on this 
subject, which was read recently before the Newcastle 
Local Section of the Institution of Electrical Engineers. 
(Page 8.) 

A LETTER from Mr. S. E. Fedden comments on the 
recent discussion on the earthing of neutrals, and 
describes the protective arrangements in use at Shef- 
field. (Page 8.) 

We publish further particulars as to the cause of 
the serious fire at the Salford electricity works re- 
ported in our last issue. It appears that the discharge 
from the battery considerably augmented the short- 
circuit current at the switchboard. (Page 9.) 

We publish further details of the funetion which will 
be performed by the L E.E.. Industrial Committee. 
The “Committee for the Protection of Electrical 
Interests " has been dissolved, its work having been 
taken over by the Industrial Committee. (Page 9.) 

А Parer by Messrs. J: G. and К. G. Cunliffe, read 
recently at the Manchester Local Section of the In- 
stitution of Fleetrical Engineers, went into the arrange- 
ment of feeders for heavily loaded tramway systems, 
recommending the extensive adoption of boosters. 
(Page 10.) 

Тик testing of Aron meters is dealt with in our 
"Questions and Answers" columns. (Page 11.) 

А "HALE-LYRE " pattern of are-lamip suspension with 
lowering gear, to diminish shadows, is deseribed. 
(Pave 11.) 

A parent for lock and bleck signalling, taken out 
bv L. de М. G. Ferreira and H. J. Pryee, expires 


during the current week after a life of fourteen vears. 


Among the specifications published last week by the 


Patent Otliee are two for railway track signalling, one 
bv the Westinghouse Brake Co. and H. G. Brown, 
and the other by the same Company and В. H. Peter. 
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The Compagnie Internationale des Accumulateurs 
Vedeka are protecting a high-capacity lead storage cell. 
(Page 12.) 

Сог. Sir Н. A. Yorke, Chief Inspecting Officer of 
Railways to the Board of Trade, recommends all rail- 
way companies to adopt electricity for train lighting. 
Our ‘Traction Notes” also contain references to the 
question of guard-wires gn tramways, a new type of 
storage-battery car on the New York Railways, and 
the accidents in the London Tube and District Rail- 
ways this week. (Page 13.) 

THE French Marconi Co. has obtained an important 
judgment against three French firms for infringement 
of patents. It is stated that these companies had 
supplied all the wireless installations to the French 
Government. (Page 13.) 

HicH candle-power metal filament lamps are dis- 
placing arc lamps for street lighting at Farnworth.— 
The credit balance for the June quarter on the Maryle- 
bone electricity undertaking shows a considerable 
reduction compared with last year.—Great satisfaction 
is being expressed with the flame arc lighting at Dundee. 
—Further particulars are given of the series lighting 
at Brighton. (Page 15.) 

Two large generating sets are required at Glasgow; 
further generating machinery, mains, &c., are required 
at Darlington, Bridlington, and at several places in 
South Africa. A 10,000-volt electric power scheme is 
to be constructed in Norway. Switchboards are re- 
quired at Atherton; generating set at Ashford; and 
street lighting equipment at Islington. The Birming- 
ham Electric Supply Committee have finally sanctioned 
the construction of a new power station at Saltley. 
(Page 15.) 


** The Northampton Gazette."—The December number of the 
official publication of the Northampton Past Day-Students' 
Association has a larger number of pages than its predecessors, 
and gives, besides news of the doings of those connected with 
the Northampton Institute (Clerkenwell), articles on pulsatory 
direct currents and other matters, reviews of books, and 
various notes, which will be appreciated by those to whom it is 
addressed. 


ARRANGEMENTS FOR THE WEEK 
SATURDAY, JANUARY 4ru. 
Association of Mining Electrical Engineers. 
9.30 p.m. Warwick and South Staffs Branch. Imperial 
otel, Birmingham. (1) ‘‘Speed Control of Three-phase 
Motors," by S. A. Simon. (2) "Underground Haulage 
Signals," by Mr. Beadsmore. 
MONDAY, JANUARY бтн. 
Institution of Electrical Engineers: Newcastle Students’ Section. 
7.30 p.m. At Armstrong College. ''Phasing out of Alter- 
nating-current Apparatus,” by J. Hacking. 
TUESDAY, JANUARY 1тн. 
Institution of Electrical Engineers: Manchester. Students’ 
Section. ! 
7.50 p.m. At Municipal School of Technology. 
, matic Circuit Breakers," by A. N. Howarth. 
Institution of Electrical Engineers: Glasgow Students’ Section. 
8 p.m. At Royal Technical College, Glasgow. Discussion 
evening. 


'* Auto- 


Rugby Engineering Society. 

8 p.m. At Benn Buildings. "Large Steam Turbo Units," 
by J. P. Chittenden. 

WEDNESDAY, JANUARY 8ra. 

Institution of Electrical Engineers: Birmingham Section. 

7.50 p.m. At University. “Parallel Operation of Alter- 
nators," by A. R. Everest. 

THURSDAY, JANUARY 9тн. | 
Institution of Electrical Engineers. 

8 p.m. “Design of Apparatus for Improving the Power 
Factor of Alternating-current Systems," by Prof. Miles 
Walker. 

Institution of Electrical Engineers: Dublin Section. 

8 p.m. At Royal College of Science. ''Notes on Self. 
propelled Cars for Light Railway Work," by J. P 
Tierney. 

FRIDAY, JANUARY 10тн. 
Electro Harmonic Society. 
8 p.m. Smoking Concert, Holborn Restaurant. 


Society of Engineers Status Prize-—The Council of the Society 
of Engineers will award in 1913 a premium of books or instru- 
ments to the value of ten guineas for an approved essay on 
“А scheme for the registration of Engineers, including par- 
ticulars concerning the registration of Engineers in British 
Colonies and foreign countries." The competition is open to 


all, and detailed particulars may be obtained from the Secre- 


tary, 17 Victoria Street, Westminster. The last date for re- 


ceiving essays is May 31st, 1913. 
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ELECTRIC WINDING IN THE RAND MINES 


RECENT issue of the Transactions of the South African 

Institute of Electrical Engineers contains а paper 
relating to electric winding, by Mr. 8. E. T. Ewing, who 
remarks that electric winding from deep shafts has come 
into verv general use on the Rand during the past three 
vears. He referred to an example from a shaft from which 
an average of 45,000 tons of rock were raised per month 
from a depth of 3,825 feet, in addition to men and equip- 
ment. This is equipped with two winders, one on the 
Ward-Leonard system, and the other a plain three-phase 
machine, both rated at 1,400 h.p. The efficiencies during 
winding time only have been shown to average 60 per 
cent. for the Ward-Leonard and 518 per cent. for the three- 
phase equipment. Regarding the total units per hour, at 
12°5 trips per hour the consumption is the same; below this 
frequeucy the three-phase set has the advantage and above 
it the Ward.Leonard. At the normal winding frequency of 
25 trips per hour the Ward-Leonard winder shows a saving of 
БО units per hour. The winding costs for the shaft (including 
power, wages, repairs, maintenance, &c.) work out at 9°39d. 
per ton of rock hoisted (but not including interest or deprecia- 
tion), of which 43 per cent. of the total is the cost of power. 
The author points out the difficulties in the conditions which 
prevent a reliable comparison being made with the cost 
of steam winding, but quotes a case where steam winding 
raised 816 foot.tons per one penny while 960 foot-tons were 
raised by electric winding. | 

The paper passed on to a consideration of safety devices, 
including those which provide against failure of power supply 
and those which render harmless mistakes on the part of 
the driver. The first class usually consists of a solenoid 
placed across the stator supply leads in the case of a three- 
phaser, or across the exciter bus bars in the case of a 
Ward-Leonard engine. Failure of supply releasing the core 
operates, through a trigger, a heavy weight, the fall of which 
simultancously applies the brakes through a retarding arrange- 
ruent, and either opens the supply switch for a three-phaser 
or opens the field circuit of the generator in a Ward-Leonard. 
An overload in the generator and winding motor armature 
circuit is usually arranged to operate the same device by 
means of a relay. 

Considerable varicties of the second class exist, and 
thev are generally worked from, or in conjunction with, the 
overwinding gear on the depth indicator. This mav be of 
the dial form, or more often consist of two vertical screws 
rotated by chains driven from the drum shaft. The position 
of two nuts on these screws indicates the position of the 
cazes in the shaft. In the limiting position the travelling 
nuts release n trigger, the power is cut off, and the brakes 
applied through the medium of a strong coiled spring or а 
heavy weight operating the safety device before-mentioned 
which takes care of failures of current. In another design 
two large cams are emploved, one revolution or less of which 
corresponds to the full travel of the skip. The position of 
the eontrol lever is limited by the shape of the profile of 
these cams, thereby limiting the acceleration at the beginning 
ef the wind to a reasonable amount, and ensuring proper 
retardation at the end of the trip, together with release of 
the safety device and appliention of brakes in case of an 
exerwind. Failure on the part of the driver to reduce speed 
when nearing the bank is taken care of in several wavs. One 
very excellent device consists of a ball governor chain driven 
from the drum = shaft which throws forward a catch to 
enswe the upcoming nut on the depth indicator screw, which 
represents the rising cage. If the speed is high enough, the 
vear is tripped. Thus security is given that if the speed 
exceeds a definite limit at a pre-determined point below the 
shaft collar, the control is taken out of the driver's hands and 
the engine stopped. Further, the same centrifugal ball 
governor regulates, by means of a sliding sleeve, the position 
of the point at which the overwinding gear comes into action. 
That is to sav, the higher the speed at which the bank is 
approached, the lower the point of automatic stoppage. In 
fact, electric control lends itsclf very readily to the applica- 
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tion of these and similar devices. Electric winders are as 
a rule fitted with more automatic safeguards than steam 
winders, and inherently these safeguards may be said to be 
simple and very reliable. The use of tail ropes with electric 
winders is very advantageous, and, as is well known, the 
trouble due to swaying in the shaft, which is a drawback 
to their use with steam engines, disappears with the perfectly 
even turning movement of the electric motor. 

Experience so far goes to show that the liability of electric 
power supply to sudden failure introduces no element of 
risk into winding when properly designed appliances are used. 
The conditions of shaft sinking, however, call for special 
precautions against the possibility of stoppage during the 
time that elapses between the signal to start up and the 
drawing away of the bucket with the miners from the bottom. 
The provision of sufficient stored energy in a rotating fly- 
wheel to draw the bucket at least a few hundred feet away 
from the shaft bottom is the only method in use known to 
the writer. The flywheel.may be an integral part of the 
motor generator in a Ward-Leonard engine, or be driven by 
а synchronous motor, which, on failure of the main supply, 
becomes a generator driven by the stored flywheel energy, 
and drives the winding motor in the case of a three-phase 
winder. 


BELGIAN ELECTRICAL MINING RULES 


Re introduced regulations of the Ministry of 
Industry and Labour, published in the Annales des Mines 
de Belgique, and abstracted in the Colliery Guardian, forbid 
the use of electrical coal-cutters in fiery mines of ‘‘Class 8" 
in Belgium. In mines of less fiery nature, Classes 1 and 2, 
they are allowed under the following conditions :—Three-phase 
squirrel-cage motors only may be used, with voltage between 
phases not exceeding 250 volts. All motors are to be com- 
pletely enclosed, and trailing cables, which are to have a 
minimum insulation resistance of 500 megohms, must be 
sheathed strongly and contain an earth conductor. The con- 
tacts-connecting the trailing cables with the mains must be 
fitted with circuit-breakers, and arranged in such a way that 
they cannot be connected or disconnected until the current 
has been turned off. The circuit-breakers must be mounted 
in metal casings, filled with oil. The working of the cutting 
machines must be suspended directly firedamp appears in any 
art of the working place. The taking of high-tension cables 
don intake airways for working coal.cutters through trans- 
formers is permitted, provided that the transformers are 
placed in well-ventilated fire-proof chambers, are oil immersed, 
contained in earthed metal cases, and provided with circuit- 
breakers on both the primary and secondary sides. There are 
also certain regulations regarding junction boxes and the 
cables connecting the transformers with the trailing cables. 
In another rule the direct and permanent earthing of the 
neutral point of star-connected three-phase installations is 
prohibited, except in case of lightning arresters and similar 
apparatus. 


South Wales Branch of the Association of Mining Electrical 
Engineers.— At a recent meeting of the South Wales Branch of 
the Western Section of the Association at Swansea, it was decided 
to form a separate West Wales Branch, of which Mr. M. H. 
Clarke was elected Hon. Secretary. A Paper bv Mr. L. Tukes 
on the paralle] running of alternators was read at the same 
meeting. 


North of England Branch of the Association of Mining 
Electrical Engineers.—The arrangements for the remainder of 
the session include a smoking concert during January, and the 
following meetings : January 15th (Paper bv Mr. W. Baxter on 
* Induction Motor Details"), February 19th (Paper bv Mr. R. 
Nelson [H.M. Electrical Inspector of Mines]), March 19th (Paper 
by Mr. F. Milburn), April 9th (Paper by Mr. W. J. Fisher), 
April 30th (Paper by Mr. C. P. Palmer on “The Installation 
of Gas-driven Ventilating Plant at Felling Colliery ”). There 
will also be some visits to works. All communications should be 
addressed to the Hon. Secretary, Mr. Leslie Robson, Milburn 
House, Newcastle-on-T vne. 
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AN ELECTRICAL ROLLING MILL INSTALLATION 


HE undertaking of the Shelton Iron, Steel & Coal Co., 
Tis. of Stoke-on-Trent, is of considerable extent, and 
includes mines, collieries, coke ovens, blast furnaces, and 
rolling mills. The main works is situated at Etruria, and 
the auxiliary works includes a forge at Shelton. The whole 
works are being gradually converted to electric drive, and 
owing to the eourtegy of the British Westinghouse Electric 
& Manufacturing Co. we are able to describe some of these 
developments. 

The Shelton works contains a forge and four mills, which 
were until recently steam driven partly from boilers using 
waste heat. By substituting electric drive for two of the 
smaller mills and the auxiliary machinery, it was estimated 
that a considerable financial benefit would result. An 
economical source of power is available in the exhaust steam 
from the reversing rolling mill engines at Etruria. The 
whole of the exhaust steam from these and four small 
auxiliary engines is passed through s grease separator, and 
a 36 in. riveted steel pipe, to a heat accumulator constructed 
to the design of Mr. P. J. Mitchell. This is capable of 
supplying steam to the turbine when running at full load, 
for periods of one minute during cessation in the supply 


n 


sq. in. section, supported by creosoted timber ordinary 
poles, and steel terminal poles, and provided with a gal- 
vanised steel wire cradling. Multiple gap lightning arresters 
are provided at each end of the line. 

The condenser is of the Leblanc surface type, with a 
cooling surface of 5,500 sq. ft. А ''Conqueror" centrifugal 
pump, made by W. H. Allen, Son & Co. (Bedford), driven 
by a 72-B.H.P. Westinghouse motor at 600 r.p.m., circulates 
the condensing water, and passes off to a Zylba natural 
drdught cooling tower. The dry vacuum pump is of the 
Leblanc rotary valveless type, and is driven by a 24-h.p. 
Westinghouse motor at 720 r.p.m. The pump motors are 
controlled by Westinghouse Admiralty tvpe control pillars. 

The motors installed at the Etruria works are of various 
types and sizes, and perform many arduous duties, including 
the driving of the feed rolls, skids, and raising gear apper- 
taining to the 82.in. mill, the main engines of which supply 
the steam for the mixed-pressure turbine. Other motors are 
applied to the driving of saws, cranes, drills, shears, pumps, 
&c. It is unnecessary to particularise all these. Railway- 
type motors are employed for the feed rolls and in similar 
situations. The Bowling saw, by which the finished stock 
is cut off to the desired lengths, is now driven by a 55-һ.р. 
motor, shown in Fig. 2, which replaces a steam engine. 


Fic. 1.—1,000-kw. MIXED Pressure WESTINGHOUSE IMPULSE TURBINE, AND Ó.PHasE 50-Сүсік, 5,500-VOLT ALTERNATOR. 


of exhaust steam from the mill engines. Steam from the 
accumulator is also supplied to a Wright's heater-softener. 
Since the supply of exhaust steam is very erratic, it often 
happens that the full demand of the turbine and the capacity 
of the accumulator are exceeded, when much steam would 
blow to waste. This is prevented as much as possible by some 
of the surplus steam being utilised to heat the feed water. 

In the power house is a 1,000-kw. mixed pressure West. 
inghouse impulse turbine, running at 3,000 r.p.m., and 
driving a three-phase 50-cycle, 5,500-volt pipe-ventilated 
alternator, with a direct connected exciter having a radial 
commutator. The set is clearly shown in the photograph repro- 
duced in Fig. 1. The alternator is fitted with muslin air filters 
arranged so that one can be cleaned whilst the other remains 
in place. The generator supplies current to the 8-pan:| 
black enamelled slate switchboard, through а three-core 
paper-insulated double-armoured cable. The voltage is kept. 
steady by a Tirrill regulator. The high-tension switchgear is 
contained in cubicles in the basement, and is mechanically 
operated from the switchboard in the turbine room. The 
various 500-volt D.C. motors in the Etruria works are supplied 
with current from the 610-kw. 5,500/500.550-volt trans- 
former and a 500-kw. 750.r.p.m. 500-volt’ rotary converter. 
provided with an exciter and A.C. booster mounted on the 
same shaft. 

The high-tension alternating current is transmitted to a 
substation at the Shelton works, and the transmission line 
is composed of bare stranded aluminium conductors of 02 


Other motors drive а girder-straightening press, and a 
three-spindle girder drill, and a further application of electric 
drive is presented by а i-mile ropeway, by which dirt from 
the washing and screening house for the coal for the coking 
plant is conveyed away. The coke oven gas is used to 
advantage in a gas-engine-driven electric-power plant. The 
gas has to be well washed, and is forced through coolers, 
tar extractors, and purifiers by two Bryan Donkin rotary 
blowers, driven at 95 r.p.m. through double reduction gearing 
made by the Power Plant Co., by two 20-h.p. Westinghouse 
motors running at 600 r.p.m. 

The latest addition to the hydraulic plant equipment is а 
Mather & Platt centrifugal pump driven by а 72-B.H.P. 
Westinghouse compound-wound motor, running at speeds 
from 600 and 1,000 r.p.m. The refuse from an old forge 
tip is discharged by tip waggons hauled by an endless cable 
receiving its motion from a 20-h.p. Westinghouse motor, 
driving through reduction gear to the drum outside the shed, 
around which the haulage cable is taken. 

At the Shelton works a substation receives the incoming 
three-phase, 50-cvele, 5,500-volt lines from the power house. 
The feeder cables are taken to a 7-panel switchboard, from 
which connections are made through a 500-kw. step-down 
transformer to a 500-kw. 500-volt. compound-wound West. 
inghouse rotary-converter running at 750 r.p.m. This is 
provided with a liquid starter for starting up from the 
D.C. side. The rotor of this machine is so designed that 
the rotor of the power-house converter can be put in its 
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place in case of a breakdown. The machine is capable of 
а 25 per cent. overload for two hours, and usually runs 
from Monday mornings to Saturday afternoons without а 
stop. In the substation is also а 350-B.H.P., 500-volt, 450 
to 720 r.p.m. compound-wound variable-speed D.C. motor, 
which drives the 10-in. mill. The motor shaft is provided 
with three bearings, and carries a 3-ft. 6-in. rope pulley 
for 12 1ł-in. cotton ropes. A liquid starter placed outside 
the building is provided for the motor, and the speed is 
variable by a shunt field rheostat. The rope flywheel of 
the mill is 10 ft. 6 in. in diameter, and weighs 10 tons, 
the speed being 150 to 240 r.p.m. The mill has two three- 
high stands, and two stands of two-high rolls, and produces 
chiefly light stock and notched steel bars, such as are used 
in ferro-concrete work. The rope drive is completely closed 
off from the interior of the substation by steel plate guards, 
so that none of the fluffy matter from the cotton ropes can 
get into the windings. The power required to run the 10-in. 
mill light is 50 to 90 kilowatts. The motor driving the 12-in. 
mill is similar to the above machine, except that it is fitted 
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ENGINEERS’ CERTIFICATES IN SOUTH AFRICA 


HE rules for the conduct of examinations for mechanical 

and electrical engineers’ certificates of competency under 
the South African Mines and Works Act, 1911, are printed in 
the Transactions of the South African Institute of Electrical 
Engineers. These examinations are held periodically, at 
Johannesburg or elsewhere, and application forms can be 
obtained from the Secretary to the Commission of Examiners, 
P.O. Box 1182 Johannesburg. Candidates must be over 
twenty-five years of age. A fee of £8 is required, a proof 
of good character and apprenticeship or equivalent experience. 
The examination is partly oral and partly in writing, and 
in the case of electrical engineers to take charge of machinery 
in mines embraces the following subjects :—Legal knowledge 
(certain portions of the Mines and Works Act and Regulations 
thereunder), strength of materials, power plant, driven 
machinery and mechanical appliances (including shop equip- 
ment and machine tools, lifting and conveying machinery, 


Fic. 2.—Hor Saw DRIVEN By 55-Н.Р. WESTINGHOUSE Moror; ALSO FINISHING HRoLLs, Freep Hors, 
SKIDS, &c., or 32-1N. MILL, ALL OF WHICH ARE Motor DRIVEN. 


with a 36-in. pulley. This drives the crankshaft of the 
displaced engine by 12 ropes, the rope pulley on the engine 
crankshaft being 14 ft. 6 in. in diameter, and weighing 
The engine flywheel is left in place, and weighs 
15 tons, all that is disconnected being the connecting rod 
big end and the eccentric strap. The engine shaft is driven 
at 90 to 150 r.p.m., and operates one stand of three high 
bolting rolls, and one stand of finishing rolls which may be 
worked either two or three high. The power required to 
The adoption 
of the rope drive keeps down the cost of the equipment, 
owing to the high speed of the motor, and the two motors 
t There are a number of small 
Westinghouse motors scattered about the Shelton works, 
These replace steam 
drives in the majority of cases in which they are supplied 


Lod 


4 tons. 


run the 12.in. mill light is 45 to 80 kilowatts. 


can thus be interchangeable. 
running on the 500-volt. D.C. circuit. 


to such machines as saws, shears, hoists, and pumps. 


The cost per unit of electricity generated, over a period 
of six months working, are as follows: Wages, 0°0331d.; 
stores, 0'0137d.; fuel, 0'0638d.; repairs, nil; total, 0'1106d. 
These figures are exclusive of interest on capital charges and 
The cost for fuel is based on the average time 
The tota] number 
of units generated in this period was 2,080,000, so that the 
operating costs for the 1,000-kw. set may be taken at being 


depreciation. 
wliich the turbine ran on live steam alone. 


approximately £1926°66 per annum. 


pumping plant and mechanical power transmission), advanced 
eleetrotechnies (including practical electrical units, properties 
of conducting and insulating materials, generation of electricity, 
measurements and measuring instruments, primary and 
secondary batteries, transmission, transformation and distribu. 
tion, application of electricity to power, lighting, signalling 
and other requirements), mining plant (including winding 
plant and ropes, production and use of compressed air, mine 
ventilation and metallurgical plant). 


A Prosecution under the Special Rules.— An appeal was heard 
by the Lord Chief Justice and Lords Justices Coleridge and 
Rowlatt, on December 16th, against a decision of the Gateshead 
magistrates. The case before the magistrates was reported in 
ELECTRICAL ENGINEERING IN MINES, August Ist last, page XLV., 
and was ко by Mr. J. В. Atkinson (Inspector of Mines) 
against Mr. H. M. Imrie, Manager of Chopwell Colliery, who 
was charged with neglecting to earth a ewitch-box as required 
by the Rules. A man has received a fatal shock from the 
switch-cover. The magistrates had refused to convict, and the 
present appeal was brought by the Inspector. The case turns 
on the interpretation of the Rules, which are not enforceable as 
regards construction until 1920. The prosecution argue that 
earthing the switch is not construction, and does not come 
under this exemption; but the respondent holds that the earth- 
ing, which would entail running a new cable to the surface, is 
"construction," and cannot be enforced before 1920. Their 
lordships reserved judgment. 
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ELECTRICITY IN MINES: HOME OFFICE REPORT 


Р ART II. of the General Report on Mines and Quarries for 
1911, by the Chief Inspector of Mines, which has only just 
been issued, includes a report by Mr. R. Nelson (H.M. Elec- 
trical Inspector of Mines). It is to be regretted that there 
should be so much delay in issuing these reports to the public. 

Electricity was newly introduced into 46 mines during 1911, 
as compared with 40 in 1910. Scotland was responsible for 20 
and South Wales for 13, while in the York and North Mid- 
land, and the Manchester and Ireland districts, there were no 
new installations. The particulars available show that the 
high-pressure A.C. system was introduced into five mines, the 
medium-pressure A.C. system into 11, the medium-pressure 
D.C. system into 13, and the low-pressure D.C. system into 
four. In the latter case, the current was used for lighting only. 

The Possible Use of Wireless Telegraphy.—The report states 
that ‘‘the possibility of the application of wireless telegraphy 
to mines opens out an interesting field for speculation, and it 
is obvious that it might prove a valuable aid during rescue 
operations." In the most recent experiments between the sur- 
face and a depth of 800 ft., carried out by the Helsby Wire- 
less Telegraph Co. and their representatives, Messrs. Sharman 
and Webb, there was not the slightest difficulty in hearing the 
Morse code at either end. The apparatus is to be further 
experimented with. 

Fatal Accidents. —During the year 1911 there were 12 acci- 
dents, resulting in 12 deaths, directly attributable to the use 
of electricity in and about mines, whereas in 1910 there were 
21 accidents, causing 21 deaths. Of the 12 fatal accidents in 
1911, 11 were due to shock and one to an ignition of fire-damp 
in a motor room. It is thought that the last-mentioned was 
due to some temporary derangement of the ventilation (the 
leaving open of a door), causing an accumulation of gas in the 
motor room, which was near some old workings. and that this 
gas was ignited by the arcing at the surface of a liquid con- 
troller. Of the shock accidents, two took place on the surface 
and nine below ground. One of those on the surface was on 
a low and the other on a 500-volt lighting circuit, and in the 
latter case there is ‘‘no doubt that the deceased was either 
himself arranging a practical joke or that he had heen the 
victim of one." АП the underground accidents occurred. on 
medium-pressure systems, two being on direct current. No less 
than six were caused by contact with outer coverings of 
apparatus live through the absence of. or ап inefficient, earth 
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connection, and three were the result of defective insulation of 
the cable system. Since January lst, 1905, electric shock below 
ground has been responsible for 62 recorded accidents and 64 
deaths. The percentage of accidents due to electricity is small, 
however, for during 1911 the fatal accidents from electricity 
were only one per cent. of the fatal accidents due to all causes. 
Of the accidents on low-pressure three-phase systems, four were 
on completely insulated systems and four on systems with the 
neutral point earthed. 

. Non-fatal Accidents.—As іп 1910, there were three fires re- 
ported to have been due to electricity. In one case Mr. Nelson 
thinks the most likely place of origin was at a trifurcating box 
for a three-core, lead-sheathed, paper-insulated cable. The ends 
of the cable were taped, but not sealed, and neither the lead 
sheath nor the armouring was earthed. In another case, the 
fire was due to a skimpily-designed fuse box, which was safe 
if the fuse blew under a gradually increasing current, but not 
on the dead short which had occurred. The accidents due to 
shock numbered 41. In one instance the injured man recovered 
consciousness after the Sylvester method of artificial respira- 
tion had been continued for over three-quarters of an hour. 

Electric Safety Lamps.—The number in use is given as 4,298, 
against 2,055 in 1910. The lead was taken by Durham with 
2,073, while none were in use in the Midland and Southern 
District. Electric ignition of safety lamps increased from 
310,457 in 1910 to 343,112 in 1911, the total number of lamps 
in use being 723,934. 

Coal-cutters.—The total number of machines in use їп 1911 
was 998 driven by electricity, compared with 873 in 1910, and 
1,148 driven by compressed air, compared with 1,086 in 1910. 

Shot-firing.—Out of a total of over 44 million shots fired, 
nearly 20 million were fired electrically. 

Prosecutions. There were nine prosecutions of owners and 
four convictions for offences relating to the installation and 
use of electricity. Nine workmen were also prosecuted for con- 
travention of rules as to electricity, and all were convicted. 

Further particulars under the various heads have already 
appeared in our columns from time to time, and in particular 
in the issues of August lst, 1912, p. XLVI.. and September 
Sth, 1912, p. LVII. 


ELECTRICAL MINING PATENTS OF DECEMBER 


HERE were only two Specifications published by the 

Patent Office during December which are of particular 
interest to mining electrical engineers, and both deal with 
miners’ safety lamps. The first is No. 27,085/11, by G. 
Greanoff. The light is produced in the lower part of the 
lamp by two or more incandescent lamps fitted to the base 
of the accumulator box and enclosed by a glass cylinder. 
The ends of this cylinder are made airtight by washers, 
апа the whole is held together by means of a hollow bolt 
in the centre of the cylinder. Air can be pumped into 
this space through a non-return valve on the lower end of 
the hollow bolt. Between the upper end of the bolt and 
the under side of the accumulator box is a rubber diaphragm 
on which is mounted a metal disc. The air pressure causes 
this disc to bridge across two metallic points in the lamp 
accumulator circuit, so that when the pressure falls by 
fracture of the cylinder or otherwise, the circuit is instantly 
interrupted. One figure. No. 28,420/11, by D. Morrison, 
describes an accumulator and lamp set suitable for mountin 
in existing safety lamps in place of the gauze, lamp and 
oil container. The accumulator takes the place of the gauze 
and the flame in existing lamps. The circuit is controlled 
through a safety switch. Four figures. 


The Association of Mining Electrical Engineers, West of 
Scotland Branch.—The monthly meeting of this branch was held 
on December 14th in the Royal Technical College, Glasgow. 
The chair was occupied by Mr. Matthew Brown, President. 
An interesting Paper was read by Mr. S. A. Simon on “ Variable 
Speed A.C. Motors." The author explained that one of the 
chief arguments raised against the more extended use of three- 
phase alternating current had been the difficulty of obtaining 
efficient speed control of the motors. He did not believe in the 
universal adoption of three-phase alternating current, knowin 
that there are many applications of electrical power for which 
direct current is undeniably superior. The Paper was illustrated 
by lantern slides, and gave rise to a discussion which was taken 
part in by Messrs. R. H. Willis, George Stevenson, the Presi- 
dent, and others. 
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ELECTRIC RESISTANCE WELDING 


A PAPER on electric welding by the resistance method, by 
4 Mr. P. Bucher, was read and discussed at a meeting of 
the Manchester Local Section of the Institution of Electrical 
Engineers on Dec. 17th. The suthor pointed out various 
disadvantages of welding methods in which the heat is applied 
externally, such as by the blacksmith's fire, the electric arc 
and oxygen blowpipes, including risks of overheating, and, 
in the latter cases, the glare produced. In the resistance 
method, the heat is generated within the pieces themselves, 
and, as the point of highest resistance is the joint, the 
maximum temperature is attained just where it is wanted. 
As to the source of current, special arrangements, such as 
motor-cenerators, have to be adopted where single-phase 
mains are not available. When current is taken direct from 
publie mains, the sudden variations required by large welders 
are apt to give trouble, so that the adoption of a regulating 
choxing coil is advisable to avoid sudden rushes. 

The current supplied is transformed down to about 2 volts, 
and the transformer in almost every case forms part of the 
runchine. Тһе secondary winding takes the form of a copper 
casting corresponding to a single turn, and is fitted with suit- 
able means for transmitting the current to the pieces which 
are to be welded. In the case of butt or end-to-end welding 
they generally take the form of clamps with jaws, which 
are either left plain, for job or miscellaneous work, or are 
fashioned to suit the section of the stuff for repetition work. 
These clamps are locked on the pieces either by hand or power 
devices. In the case of spot-welding the electrodes take the 
shape of truncated cones, and the current is only passed 
through a small circular spot—that is, only through a small 
percentage of the total area in contact. The method of 
working is in all cases the same. The pieces to be joined 
are gripped in the clamps or placed between the electrodes 
and brought into contact. The primary circuit is closed either 
by an independent act of the attendant or automatically by 
the machine. The heavy current flowing through the joint 
heats it up at once, and welding temperature is reached verv 
rapidly. Simultaneously with the interruption of current and 
the cessation of the heating comes the upsetting or shutting 
of the weld by continuing or increasing the mechanical 
pressure which was first used to bring the two parts into 
contact. This pressure in butt-welding raises a lump or burr. 
Large pieces which retain the heat sufficiently long can be 
taken out of the clamps and swaged down under the hammer. 
Small pieces соо] down too quickly to allow of this, and 
the burr is either ground or filed off. There are, however, 
machines with a swaging device built in. А similar effect 
is produced in spot-welding, and some of the metal is extruded 
between the two sheets joined, driving them slightly apart. 
This means that spot-welding cannot be relied upon to make 
4 water- or gas-tight joint. If that type of joint is required, 
then the cone-shaped electrode of the spot-welder must Бе 
replaced by the roller of the seam-welder. 

The main field of resistance welding is not so much jobbing, 
where arc and bot-flame welding reign supreme, but repetition 
work, where it scores immensely by virtue of its simplicity, 
accuracy, reliability, speed, and economy. For example, 
No. 3 S.W.G. chain links have been welded at the rate of 
ten to fifteen per minute or thirty to forty thousand per week, 
witu а consumption of 787 kw.-hour per week. Again, spot- 
welders on miscellaneous hollow-ware can make about thirty- 
five thousand welds per machine per week, using 1 to 15 kw.- 
hours per thousand welds. 

Results of tests at the National Physical Laboratory have 
-hown an average tensile strength, expressed in percentage 
of the tensile strength of unwelded material, of 89°2 and 93°4 
per electrically welded iron and steel respectively, against 
893 and 81°6 for corresponding hand-welded material. It 
was alco found that more uniform results were obtained һу 
electric welding. High carbon steel ean be welded up to about 
OS per cent. carbon, but the results are not so satisfactory 
as in mil] stecl. When high carbon wire is welded the heat 
of the weld is a very short one, and the bulk of the adjoining 
cold metal seems to have a quenching effect on the steel, 
so that the wire when taken from the machine is glass-hard 
at the joint and easily snaps. To overcome this the wire 
mast be locally annealed, and this treatment weakens the 
wire. The strength of a welded high carbon wire is about 
60 to 70 per cent. of the unwelded wire. Pure copper сап 
he butt-welded satisfactorily, and so сап most of the brasses 
unless the percentave of zine in them is too high, when the 
weld becomes brittle. Nickel and most of its alloys weld 
well; so do aluminium, silver, gold, platinum, and iridium. 
(Oils iron and mild steel lend themselves to spot-welding. 
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With brass and aluminium the process is not very reliable ` 


nor economical on account of the heavy current required. 


Discussios. 

Prof. E. W. MancHANT (Liverpool University) gave some 
particulars of tests he had made to determine the amount of 
energy expended in making welds in iron wire, which he found 
to vary from 0°35 kw.-hours per 1,000 welds for 5/32 in. wire 
to 3 kw.-hours for 5/16 in. wire. He thought the explanation 
of the rapid increase of energy consumed for the larger wires 
was to be found principally in the cooling effect of the vice- 
jaws. He thought regulation by a choking coil had the dis- 
i ur e of increasing the energy required to make a given 
weld. On a large system the rush of current would not be 
seriously objectionable. 

Mr. А. Е. McKenzie (Manchester Electricity Department) 
related his experience with  electrically-welded superheater 
tubes. Desiring to increase the degree of superheat, and findin 
the cost of fitting entirely new tubes prohibitive, it was decide 
to experiment in the way of welding lengths on. Twelve sample 
welds were made, six being simple butt jointe, and six joints 
made by са the end of one tube into the other. hese 
welds were carefully tested, and it was found that while the 
simple butt joints were practically perfect and gave tests almost 
as good as the solid tube, the scarfed joints gave breaking 
tests only about half as good. Acting on results of these 
sample welds, the tubes in one superheater were altered, in- 
volving 80 butt welds, each of which was tested at 1,000 Ib. 
Only about one joint was found defective and required to be 
remade. After this superheater had been in service six months, 
three more were similarly altered, and they have now all been 
giving very satisfactory service for about two years. 

Mr. W. Cramp (Municipal Technical School, Manchester) 
suggested that, as the pressure required wae only about 2 volts 
continuous current, welding might be carried out by a cheap 
form of homopolar generator running at a moderate speed. He 
wished to know whether any difference had been found between 
the strength of welds made by direct and alternating currents, 
as he suspected that some electrochemical action might take 
place. The energy increase with the size of the work was 
accounted for partly by the larger heat capacity. 

Mr. K. M. Faye-Hansen (British Westinghouse Co.) men- 
tioned that some makers preferred to use laminated strips for 
the heavy current coils of the welders instead of the castings 
mentioned. i 

Mr. R. G. СОохЕЕЕ (Manchester Corporation Tramways) 
drew attention to the method of welding tramway rails, in 
which use is made of direct current obtained from a portable 
motor-generator set, driven off the trolley wires. Plates of metal 
were welded to the rails under considerable pressure by the 
passage of the current. The joints so made were expected to 
give a conductivity equal to the solid rail. 

Mr. J. FRITH pointed out that in chain welders the short 
circuit through the link must have the effect of increasing the 
energy consumption. For direct current welding he considered 
that the Rosenberg constant current generator was an excellent 
machine. 

Mr. W. PoLrARD DicBv (communicated) sent several very 
interesting slides showing the micro-structure characteristic of 
certain welds by different methods. Each weld showed under 
the microscope such structural features as to make it possible 
to say which method of welding was employed. He referred 
to the long splintered fracture given by welded steel bars, and 
stated that with all processes they showed a certain amount of 
oxydation. Welds made by the “resistance” method, and 
oxy-acetvlene welds did not exhibit such, but all arc welds 
showed it, and often as magnetic oxide, which gave a peculiar 
needle-like structure when examined under the microscope. 

Dr. RosrNBERG, who presided, also spoke, and the author 
replied briefly. 


Annual Dinner of the Newcastle Local Section of the 
Institution of Electrical Engineers.—About 120 were present 
at this dinner. which was held on December 20th, with Mr. 
W. €. Mountain in the chair. In the course of я speech 
proposing the toast of the Lord Mavor, the Sheriff and tlie 
Corporation of Newcastle, Mr. С. Faraday Proctor gave some 
particulars of the development of the local supply company 
and mentioned that at least eight new industries were pro- 
jected in the district, as a result of the available cheap supply 
of power. Waste heat was also being utilised to a very large 
extent. and he understood that the Cleveland and Durham Со, 
obtained no less than 90 per cent. of their power from this 
source, Mr. К. Nelson (H.M. Electrical Inspector of Mines) 
proposed the Institution, and Mr. W. Duddell (President), in 
his reply, sketched out the sphere of action of the new 
Research Committee and the Nomenclature Committee. A 
combined toast of the various Local Institutions, &c., was pro- 
posed by Mr. С. S. Vesey Brown and suitably responded 
to. The tonst of the Neweastle Local Section was proposed bx 
Mr. Judd and replied to by Mr. Mountain, who referred 
among other matters to the pioneering davs of electricity in 
mines, and to the possibilities of waste heat vower production. 


/ 
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THE TURBO-CONVERTER 


T the Meeting of the Scottish Local Section of the 

Institution of Electrical Engineers on Tuesday, Dec. 10th, 
1912, with Mr. Wm. McWhirter presiding, the paper by 
Mr. Е. Creedy on “The Turbo-gencrator: A High-speed 
Direct-current Unit" was read and discussed. А report of 
the proceedings at Manchester, where the paper was first 
read, will be found in ELEcTRICAL ENGINEERING, Dec: 26th, 
1912, p. 719. 


Prof. Е. G. Batty (Heriott Watt College) referred to the 
excessive cost of installation. It might be advisable in general 
practice, he thought, to increase the size of the ordinary machine 
and to sacrifice the facilities for the more perfect commutation. 
To a certain extent the application of Mr. Mavor’s spinner 
idea defeated its object by all its influence being applied on 
the same line, thus endeavouring to increase the circumference 
and reduce the speed, besides the loss of a great deal of com- 
mutator velocity. 

Mr. J. A. Rosertrson (Burgh Electrical Engineer, Greenock) 
mentioned a 1,000-kw. direct-current turbo-generator with arma- 
ture and carbon brushes, which has been running for two years 
without the brushes requiring renewal once during that time. 

Мг. Е. A. Newixcton (City Electrical Engineer, Edinburgh) 
thought that reliability and convenience should be attained by 
methods of regulating electrical gearing in preference to 
mechanical gearing, especially for large-size machines. 

Mr. Buntine (Bruce, Peebles & Co.) asked if the contrivance 
had yet been manufactured and used commercially. 

Mr. W. L. Spence (Glasgow) foresaw difficulties in oiling the 
bearings of the machine. The spinner idea, which is found in 
nearly all gears, is very seldom thoroughly satisfactory. He 
mentioned its use on lift gearing, where good efliciency was 
obtained, but the gearing was not a permanent success. He 
referred to his success with machine-cut gearing which worked 
quietly at high speeds due to the perfection in cutting and 
lubrication. 

Mr. Sam Mavon (Mavor and Coulson) preferred the spinner 
form of gearing to the other. The experienced builders of large 
marine turbines on the Clvde which his firm had communicated 
with all mentioned that in their turbine practice they had over- 
come mechanical difliculties much greater than were met with in 
this design. 

Mr. Creepy, in reply, said that he found mechanical engineers 
generally less conservative than electrical engineers, who some- 
times failed to admit the utility of a device with which 
mechanical engineers are familiar. While gearing itself might 
be less expensive than the induction generator, there was a 
saving on the converter which was cheaper than the generator. 


THE FARTHING OF NEUTRALS IN THREE-PHASE 
SYSTEMS 


HE following are the points brought out in the discussion 

on Mr. J. S. Peck’s paper on " Earthed v. Unearthed 
Neutrals on Alternatiug Current Systems," read before the 
Newcastle Local Section of the Institution of Electrical 
Engineers on Monday, Dec. 9th, 1912. The paper and the 
discussions in Manchester and London were abstracted iu 
ELECTRICAL ENGINEERING, Dec. Sth, 1912, p. 677, and Dec. 
19th, 1912, p. 706. | 

Mr. W. C. Mountain (Chairman) suggested that the discussion 
should be confined to the main object of the Paper. which 
applied to power-station work. From a colliery point of view, 
he was convinced that it was a mistake to earth the neutral, 
and he strongly objected to the provision of automatic devices 
which would have the effect of plunging the whole pit into 
darkness in the event of an earth occurring anywhere on the 
system. He thought that the resulting pandemonium would be 
worse than the effect of an earth which could be rectified at 
the first convenient opportunity. He considered that a simple 
leakage indicator was the best thing to instal. 

Mr. C. VERNIER (Newcastle-on-Tyne Electric Supply Co.) was 
in favour of earthing the neutral. Disturbances on telephone 
circuits were almost entirelv due to electrostatic induction, and 
with one phase earthed the whole electrostatic balance of the 
system was upset. For very high voltages—say between 80 and 
120 kilovolts, it might be worth while to cut down the insulation 
to earth. especially where corona effects were present to take 
charge of pressure rises. 

Prof. W. M. TuonNroN (Armstrong College) put forward the 
suggestion with regard to surges that the real oscillations which 
break down the insulation of a system had their origin in the 
flame of the arc between phases, by reason of its capacity. 
He suggested that a choking coil was an ideal medium through 
which to earth generator neutrals, but perhaps considerations of 
cost made this impracticable. He had tested many wave forms 
in different power stations, but he had never come across two 
machines which had exactlv the same wave shape, and the wave 
of any one machine varied with the excitation. 

Mr. P. V. Нсхткв (Merz & McLellan) thought that the ability 
to run with an insulated neutral tended to slow repair work. 
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It was better to have faulty feeders located immediately by 
protective devices and repaired promptly. The suggestion to 
earth through a choke coil had the objection that the cost 
was excessive; the iron core of the coil had to be very large 
in order to avoid running at anything near saturation, as this 
introduced a peaky wave form which was very undesirable 
in а fault to earth. ''Horn"' spark gaps were liable to produce 
high-voltage oscillations. 

г. Е. О. Номт suggested that choke coils in the neutral 
would be in series with the whole capacity of the system, and 
that this might give rise to resonance. 


CORRESPONDENCE 


To the Editor of ELECTRICAL ENGINEERING. 


S1R,—Mr. Peck's Paper upon earthed and unearthed neutrals 
on alternating-current systems hae raised an interesting dis- 
cussion. ‘The majority of the speakers agree upon the question 
of earthing, but none of them appear to give reasons why the 
current should be limited or unlimited. The question of earth- 
ing, in Shettield, had to be settled some eighteen months ago 
owing to the adoption of a three-phase supply, and I think the 
following information will be interesting to vour readers. 

The two- and three-phase systeme are interconnected by Scott 
connected transformers, and the first point I had to decide was 
to provide an earth when the transformers were supplying 
three phase current The capacity of the transformers is 
1,000 k.v.a. each, and at light loade they supplied three-phase 
current to several feeders. It was undesirable to earth the 
three-phase system through the neutral connections of the trans- 
formers, the chief reason beiug that, should an earth develop on 
any of the feeders, the overload relays on the transformers 
would operate, and thus cut off all the supply, including the 
earth connections without indicating the faulty feeder. Up to 
the present, earthing through а resistance оп A.C. systems 
only follows a similar arrangement with a D.C. system at 
500 volts. 

The use of limiting devices now generally employed on E.H.T. 
three-phase systems causes an ү rise in pressure in 
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the neighbourhood of the fault. On the other hand, to allow 
500. amperes to stray between the fault and the neutral point 
of the system is not beneficial either to gas, water and tele- 
phone companies’ property or to the distribution system. It 
was therefore necessary to adopt some other method of over- 
coming these difficulties. 

I give below the advantage of the arrangement that has been 
in use in Sheflield during the past eighteen months. The above 
diagram of connections is, I think. self-explanatory. The 
personal element of switching a working generator or trans- 
former to earth is obviated. No expensive automatic selecting 
device is required. The earth current is limited to 51 amperes, 
which is sufficient current to trip the Ferranti-Field dis- 
criminating device. The earthing device was built by the 
British Electric Transformer Co., and is in the form of a trans- 
former arranged with primary star connected and secondary 
delta connected. Having the secondary delta connected eneures 
that the neutral point on the primary is always at earth potential 
as proved by experiment. The earthing transformers are ar- 
ranged to operate the trip coils of the respective switches in 
parallel with the overload and reverse relays. "The units per 
hour taken by the earthing transformer are 1,250 watts. The 
capital cost is approximately £150. 

Yours faithfully. 
S. E. FEDDEN, 
Manager. 


Electric Supply Dept., 
Sheffield. Dec. 21st, 1912. 
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WORKS 


\ E reported in our last issue the disastrous fire which 

caused serious interruption to the electrical supply at 
Salford, and was caused primarily by a spanner being dropped 
bv a man working at the back of the traction switchboard and 
short-circuiting some of the connecting leads. The fire which 
actually resulted trom this short was promptly extinguished 
by means of " Ryl-fyre" apparatus, and it was first thought 
the damage was slight. The traction-board runs down one 
side of the switchboard-room, the general board being on the 
other side. Between the two boards there is some iron 
grid work in the floor, down the centre of the room, and 
through this smoke and flames were observed to rise from 
the line room two or three minutes after the first fire was 
extinguished. This second fire grew rapidly and was the 
direct cause of the great damage done. Apparently the con- 
necting cables between the two boards had caught fire as 
the result of the heavy short caused by the spanner, and 
in this way the whole switchboard-room became involved. 
The cables throughout were of '' fire-resisting " type, consisting 
of a fireproof braiding over rubber insulation, and no doubt 
thev would have withstood the heat had it been applied from 
without. As it was, however, it appears that the stranded 
conductors expanded outwards and burst the braiding, so 
exposing the rubber to the air, where, under the great heat 
from the conductors, it was set alight and burnt rapidly. 
No exact details are available as to the exact cause of the 
eables taking fire, but it would appear more likely that the 
bursting of them was caused by the severe mechanical stresses 
between neighbouring cables under the short-circuit, than that 
it was due simply to their expansion with the sudden applica- 
tion of heat. 

It appears that the peak-load battery was on charge at 
the time, and that the whole time the fire was on it was 
discharging itself through the various shorts which developed 
and so fed the flames. The breakers cut out the machines 
and also a balancer set which was running at the far end of 
the в so that the damage was confined to the switch- 
boards. 

Temporary connections have been made, and a supply is now 
being given as usual, but under considerable difficulty as regards 
the switching arrangements. New boards and connections 


will have to be installed, so that it will take some time before 


the damage is made good. 

It has not yet been possible to obtain any definite official 
information as to the precise cause of the fire, but the above 
notes point to the most feasible explanation and accord with 
the sequence of events. In addition to the urgency for im- 
provements in the lay-out and connection of switchboards, to 
which attention has already been drawn in our columns, two 
other lessons may be drawn from this accident : onc, the neces- 
sitv for definite interworking arrangements for powcr supply, 
and the other, that the safetv tripping switchgcar used with 
large accumulator batteries should be carefully examined and 
tested to see that it is capable of acting with absolute reliability 
on an emergency. 


THE I.E.E. INDUSTRIAL COMMITTEE. 


О: p. 650 of our issue of November 21st we reported that 
a formal announcement had been made of the appointment 
of an Industrial Committee of the Institution of Electrical 
Engineers, and we published a full list of the members nominated 
to it. We are now able to give more definitely the precise 
functions of this Committee, which were decided upon by the 
Council of the Institution as long ago as March 28th last, by 
the passing of the following resolutions : 

(1) That an Industrial Committee be appointed by the Council 
to which there shall be referred, for consideration and report, 
all industrial matters coming before the Council, and whose 
business shall also be to report to the Council on any industrial 
matters which, in the opinion of the Committee, affect the elec- 
trical industry, and in respect of which the Institution might 
usefully take action. 

(2) That the Committee consist of (a) 18 members drawn 
from the Members, Associate Members, and Associates of the 
Institutión, at least six of whom shall be Members of the 
Councii; (b) and, if so desired by the Council, other persons 
not exceeding six in number, connected with other organisations, 
and not necessarily members of the Institution. 

(3) That the Chairman of the Committee be elected by the 
Council. 

(4) That the Parliamentary Committee be merged into the 
Industrial Committee, and that the latter take over the work of 

the existing Parlismentary Committee. 

(5) That, subject to the Council's approval on each occasion, 
the Committee arrange for special meetings of various branches 
of the electrical industry in the Institution building, at which 
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the chair shall be taken by a Chairman appointed by the Council. 

(6) That the Council inform other bodies of the appointment 
and existence of the Committee and ask them to submit from 
time to time any matters which they consider should be taken 
up by the Instituvion. 

Our readers will remember that some time ago, largely by 
the efforts of Mr. E. Garcke, a ‘‘Committee for the Protection 
of Electrical Interests’’ was formed, upon which were a number 
of leading men in the industry, and of which Mr. R. Borlase 
Matthews was appointed Honorary Secretary. The objects of 
this Committee were to deal with the more important com- 
mercial and industrial matters relating to the welfare of the 
industry, owing to the feeling which then existed that the 
Institution of Electrical Engineers was unable to deal with this 
aspect. Subsequently a suggestion was once more made to the 
Institution of Electrical Engineers than an industrial section or 
committee should be formed, and it will be seen that a number 
of the members of the older Committee have been nominated 
for the Industrial Committee of the Institution. The Committee 
for the Protection of Electrical Interests is now to be dissolved. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


Cie. i 

STAGE PLUGS.—A new design of ironclad waterproof 
30-ampere stage plug is described in an illustrated leaflet from 
Tetley & Co. (Falcon Electrical Works, Salford). Among its 
special features are the screw boss for connecting up to the 
conduit. The plug is of metal, mica-insulated, and the current- 
carrying parts are mounted on fibre. The base is of porcelain, 
and the insulating brushes are screwed into the top. 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 
“ Electrical. Engineering." 


RESISTANCE MATERIALS.—The latest list of ribbon resist- 
ance alloys from the Schniewindt Electric Co. (40 and 41 Stani- 
forth Street, Birmingham), gives prices of a large number of 
sizes and qualities, stocks of which are held at the above address. 
The Schniewindt Co. inform us that they will be pleased to 
send the list to those of our readers, who are interested, and 
to quote their lo-vest prices upon receipt of inquiries. Deliveries 
of all sizes of nickel-chrome heating wire at low prices can be 
made from stock. 


CALENDARS AND SOUVENIRS FOR 1913 


We are very pleased to receive a neat, useful desk calendar 
from the General Electric Co., Ltd. (67 Queen Victoria Street, 
E.C.). Each day is on a separate sheet, like an ordinary 
''tear-off " calendar, but the sheets can be turned over instead 
of being torn off, so that back dates can afterwards be con. 
sulted. Each sheet has space for memoranda, and as forward 
dates are also accessible by turning over the leaves, the block 
may be employed as an engagement k also. 

A fine coloured view in Derbyshire is reproduced on the wall 
calendar for 1913 which we are very pleased to receive from the 
D.P. Battery Co., Ltd. (Bakewell, Derbyshire). 

A strong and useful blotting pad has been sent us by the 
Hart Accumulato: Co., Ltd. (Marshgate Lane, Stratford, E.). 

Messrs. C. H. Blume, makers of insulating varnish, the White 
Building, Fitzalan Square, Sheffield, have sent us & very artistic 
hanging calendar, and also a neat memorandum book and diary 
of very convenient shape, made particularly thin for the pocket. 

A pretty little pencil with a box of lead refills has been 
received from the Sun Electrical Co., Ltd., 118-120 Charing 
Cross Road, W.C. They tell us that they have sent one of 
these to all their friends, but if for any reason any of those 
sent have gone astray, they will be happy to forward another 
on application. 

A neat morocco-bound pocket diary for 1913 is being pre- 
sented to their friends by the Electric Construction Co., 
Wolverhampton. 

Venner and Co. (6 Old Queen Street, Westminster), who 
always show originality at Christmas, have given us a Venner 
key-chain, which, to use their own words, ‘‘ welcomes the 
coming and speeds the parting key." 

The Armorduct Manufacturing Co., Ltd. (Farringdon Avenue, 
E.C.), have presented us with a bright blue office blotting-pad. 

We have received a particularly pretty little table calendar 
decorated with a forget-me-not design from the St. Helen’s 
Cable & Rubber Co., Ltd. : 


. Obituary.—We regret to announce the death of Mr. Edward 
Tyer, one of the pioneers of the telegraph industry. His par- 
ticular energies were devoted to improving railway telegraphs, 
and his method of electrically controlling railway signals is in 
extensive use all over the world. 

The death has also taken place, at the early age of 46, of 
Mr. C. H. Gadsby, consulting electrical engineer. 
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TRAMWAY FEEDERS 


PAPER by Messrs. J. G. and R. G. Cunliffe (Man- 

chester Corporation Tramways Dept.), entitled " Some 
Problems in Traction Development—Tramway Feeding Net- 
works," was read and discussed at a meeting of the 
Manchester Local Section of the Institution of Electrical 
Engineers on Dec. 3rd. The authors called attention to the 
increasing intensity of electric loading in kilowatts per mile 
in city tramways, and pointed out that the governing factor 
in feeder design is thus changed from overheating to pressure 
drop of an amount necessitating boosting. General arrange- 
ments of positive feeders were described, suitable to different 
conditions and degrees of loading. With light loading and few 
supply stations feeders may be supported by distributors, per- 
haps graded їп size, but the simple feeding system 
without distributors is employed where there are several 
stations (as at Manchester and Liverpool)., As the intensity 
of electrical loading increases, the length of the feeding section 
rapidly diminishes, and with very heavy loading, owing to the 
reluctance of engineers to employ feeders much larger than 
1 sq. in. in cross-section, the simple feeder system of feeding 
is universally adopted, although, in many cases, with modifica- 
tions, as at Chicago, where the feeder is continued through- 
out the whole length of the section and tapped on to the 
trollev wires at intervals of from three to six spans. 

Little relief can be afforded long feeders by overeompound- 
ing, and likewise it is unsafe to operate a group of separate 
feeders from à common booster owing to the risk of abnormal 
pressure rise at the feed point of a temporarily lightly loaded 
section. For satisfactory operation a separate booster ought 
to be installed in each long and heavily loaded feeder. It 
is often advantageous to employ several short sub-feeders to 
each main feeder and to compensate the pressure drop in 
the main feeder alone by the booster. 

With negative feeding it is impossible to divide the rails 
into definite feeding seetions as is done in the case of the 
"line," and all negative feeders from any station must be 
operated in parallel, the difficulties encountered arising from 
the resulting lack of exact control of the loud distribution 
in the rails. There can only be one point in the track on 
each side of the supply station at which there is no current 
flow. The balance ‘point between the two sections thus 
formed can, for fixed loading conditions, be moved to some 
extent nearer to, or farther from, the station by increasing 
the resistance of the shorter negative teeders or by reducing 
that of the longer ones. 

By the use of negative boosters the track may be divided 
into definite feeding sections almost as perfectly as is the 
linc, and the flow of current in the rails may be controlled 
in a manner which is almost ideal, and the authors proceed 
to set forth their ideas of the correct principles of negative 
feeding. For a given rail drop the vagabond current should be 
proportional roughly to the square of the length of sub- 
section, so that it is of importance that such length should 
be a minimum. The ideal conditions attainable by the use 
of negative boosters are uniform absolute potential at the 
negative feed points, and hence no interchange of vagabond 
current, and minimum length of sub-section, and hence 
minimum vagabond current. The problem is—knowing the 
maximum and average intensities of loading at all points 
along the routes—to divide each route into negative feeding 
sections, each of such length that its own current flowing 
to its seleeted feed point shall split it up into two sub-sections 
having equal rail drop opposed in direction. The application 
of the negative booster is not likely to become sufficiently 
general to permit of the attainment of the ideal conditions, 
but the latter should be kept in mind. In the most general 
cases a hooster is required either occasionally or confinuously 
to operate a long negative feeder in parallel with shorter 
ones, and vives satisfaction provided the perniissible maximum 
rail drop is not exceeded. 

With regard to legislation, the authors hold that mere 
limitation of actual rail drop does not effect the desired 
object. but that there are two regulations im particular which 
would effectually prevent the use of the ideal system of nega- 
tive boosting, viz., the British limit of 9 amperes per sq. in. 
in current density in the rails, and the present Chieago limit 
of steepness of potential gradient in the rails, which must 
not exceed 1 volt per 1.000 ft. in the down town sections and 
1 volt per 700 ft. in other places. In conclusion, they say that 
legislation alone eannot provide complete protection against 
electrolysis. It must be assisted by careful construction. 
Metallic structures must not approach within 3 ft. of the 
rails (the German Commission recommends 1 metre), and 
in new construction or reconstruction care must be taken tc 
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reduce to a minimum the number of poles which require to 
be bonded to the rails, as these pass down amongst the pipes 
beneath the footpath. Guard wires ought to be insulated 
from the poles and “earthed ” by means of insulated cables 
passing down the interior of the poles to the rails, and poles 
carrying gas-lamps ought to have triple insulation rather 
than to be bonded to the track, as the latter is equivalent to 
bonding the pipes themselves to the track, which is bad 
practice. 


DISCUSSION. 


Mr. В. WrrBounN (British Insulated & Helsby Cables, Ltd.) 
suggested that the expense in both positive and negative feeders 
would be much decreased by raising the pressure on the trolley 
wire, and that this would entail other advantages, including 
reduction in the number of substations necessary. 

Mr. N. L. Pearce (Chief Electrical Engineer, Manchester 
Corporation) said that the feeding problem was not of such vital 
importance in Manchester as in some other places, owing to the 
large number of substations. Again, boosting was not so neces- 
sary in mixed systems as in plain D.C. systems. With regard 
to the possibilitv of shifting the balance point between two 
sections, he thought that the effect of increasing the resistance 
of a short negative feeder and reducing that of a longer one 
would shift the balance point in the same direction. He did 
not think that extra copper should be put in parallel with the 
rails; it should rather be put into the feeders. The authors 
had set forth the advantages to be gained from the general use 
of negative boosters, and it seems that the strongest point for 
their use, apart from the ease of load distiibution, was the fact 
that the pressure loss in the negative feeders was no longer 
subtracted from the negative section. i 

Mr. J. S. Peck (British Westinghouse Co.) spoke of the limited 
attention that had been paid to boosting in America, and sug- 
gested that a higher rail drop might be allowed by keeping a!l 
water pipes, &c., further from the rails. 

Mr. A. КатсігеғЕ (Manchester Electricity Department) 
pointed out some of the advantages of inserting resistance in 
short nevative feeders. 

Mr. E. M. HorriNaswoRTH (Chief Electrical Engineer, St. 
Helens) had used negative boosting with success, and mentioned 
some trouble due to guard wires. 

Mr. C. C. Artcntson (Chief Electrical Engineer, Rochdale) 
spoke in favour of ammeters in the negative feeder circuits, 
and preferred separate feeders for a busy area to radiating sub- 
feeders. 

Mr. A. G. Cooper (Chief Electrical Engineer. Colne) thought 
that the remedy lay rather with heavier rails than heavier 
feeders. as steel was relotively choaner than corner, 

Mr. К. HowraNps and Mr. С. G. L. Preece also spoke, and 
Dr. E. ROSENBERG referred to the better efficiency of boosting 
over the resistance method. A communication was also read 
from Mr. Н. E. Үєввсвү, and the authors replied briefly to 
some of the points raised. 


Conference on Heating and Cooking Tariffs. —With reference 
to the note on page 725 of our last issue dealing with this 
matter. we are able to state that the scheme reported upon is 
an endeavour to arrange more or less level tariffs for heating 
and cooking purposes in the north-east corner of England. The 
electrical section of the Newcastle Chamber of Commerce took 
the matter up after the Newcastle Exhibition, and the towns 
concerned are Middlesbrough. Darlington. Stockton, West 
Hartlepool, and the supply authorities of Tees Side. These 
have been formed into two sections, north and south, who will 
discuss the matter from their own standpoints, and a combined 
meeting will then be held to arranze definite details. Up to 
the present not much progress has been made. but the move- 
ment is certainly one in the right direction. 


Pan-Russian Electrical Congress.—' The seventh Pan. Russian 


electrical conference is to be held in Moscow from January 8th 
to 18th. 


Illumination.—An interesting Paper on the theory and practice 
of electrical illumination by Mr. J. G. A. Gerrits was read at 
a recent meeting of the Northampton Polytechnic Enzineerima 
Society. The author explained the relation between the units 
of candle-power, flux. and thax density. showed how the total 
watts necessary for the satisfactory illumination. of a given 
room could be estimated. and dealt with the general functions 
of «lobes. reflectors, and shades. | 


Lectures on Induction Motors. -A special course of six ad- 
vanced lectures dealing with induction motors will be given by 
Mr. J. K. Catterson Smith at the Finsbury Technical College 
(Leonard Street. City Road, F.C.) on Monday evenings, com- 
mencing January 27th. The syllabus covers beth design and 
control, while demonstrations, testing, and experimental work, 
embracing the subjects dealt. with in the lectures. will be ar- 
ranged for in the laboratories. The fee for the course is 6s. 
Subsequent. Monday evenings will extend the subject to other 
kinds of electric motors. 
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QUESTIONS AND ANSWERS 


RULES. | 

Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to oue 
readers will esther be replied to under ‘‘Answers to Corre- 

ndents," or replies will be invited. from our readers. Опе 

Wing will be paid for the question which we select for com- 
petitive replies їп this column. 

Answers: A fee of 108. will be paid for the answer which 
we consider shows the greatest merit, and 5з. јот the опе we 
select as second best. 
seven days of the earance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in Мз opinion, the answers 
received do not possess sufficient merit. Competitors deasring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed enveloper. 


Write on one side of the paper only, and tf diagrams are 
sent, draw them on a separate sheet of paper attached to the 
manuscript. Competitors may adopt a “пот de plume," but 
both in the case of questions and answers, the competitor's re 


mame and address must be sent with the manuscript as а 


No correspondence will be entered 


arantee of good faith. 
de The Editor's decision 


sato with regard to unsuccessful replies. 


м final. 
QUESTION No. 1,320. 

А S-phase, 500-volt. 50-cycle system of about 1,000 k.v.a. 
has a power factor of about 0°7, which it is desired to improve 
by installing a rotary condenser. Can any of your readers tell 
me the smallest possible size of synchronous motor which can 
be put in to bring the power factor of the whole system up to 
49° I should also like to have a method of calculating this. 
— Cos 6. 

(de plies must be received not later than first post, Jan. 9tÀ.) 

ANSWERS TO No. 1,318. 


Describe the best and shortest method of testing Aron meters, 
and explain, if possible, why two meters of the Aron type, 
2.000 amps, 550 volts. working on a traction load varying from 
O to 1,500 amps., show a difference between them when on the 
switchboard from 3 to 8 per cent. (from daily records), but 
when tested in the test room under constant load they are 
found to be correct to within 14 per cent. It has also been 
found that when tested on 760 amps. constant load they both 
read 1°6 per cent. fast, whilst on 600 amps. both read slow. 
The meters when on the board were tried for stray fields, and 
found not to be affected. —N. Р. 

^. The first award (10s.) is made to CROMWELL for the reply 
ziven below in slightly abbreviated form :— 

Aron meters reverse the current in the pressure winding 
periodically. As this would reverse the registration, the 
thraw-over is arranged to insert an additional wheel in the 
recistration gearing at the same time as it reverses the 
current; this causes the meter to continue to register in 
a forward direction. This is done to prevent the meter 
rcistering, due to a slightly incorrect adjustment of the 
pecdulnrns, when no current is passing through the series 
coils ef the meter and the pressure circuit is excited. Апу 
forward registration over а period would, of course, be 
balanced by an equal backward registration during the follow- 
ing period—a ** period '' being the time taken from one reversal 
to the next. 
an even number of periods, otherwise any registration due 
te incorrect adjustment of the pendulum will be added to 
ar subtracted from the units registered. Although over a 
sufiently long period this would be negligible, it may cause 
в ernsiderable percentage error when testing over a short 

pored with a comparatively small number of units registered. 
Tie Aron Co. recommend a minimum registration of five 
revolutiens of the first dia] for anv test. Most modern 
Aren inetors have a period of ten minutes, i.e.. the test must be 
taken over a period of twenty, or some multiple of twenty, 
minutes. It is not practicable to test these meters other 
than bv the registering dials, so the shortest way is to run 
them at the various loads for the shortest even number of 
periods which will pass sufficient energy to give at least 
Sve revolutions of the first dial. Apart from these con- 
~iderutions, the same hints apply in the ease of Aron clock 
meters as anv other make of watt-hour meters. 

With regard to the second part of the question, presumably 
the meters will be of the shunted type, and these meters 
kave a fair temperature coefficient (about O15 per cent. per 


eplies should reach this office within 


For this reason the tests must be taken over’ 


degree Е.); this may account for some of tho difference if 
the meters are not working in the same temperature. 
Another possible souree of error is the rapidly varying load. 
Reference to the behaviour of these meters on such a load 
wil be found in Prof. D. Robertson's paper on electrical 
meters (Journal of the I.E.E., Vol. 49, No. 215, p. 507), 
where he obtains some startling results, although, as he 
points out, the conditions are hardly likely to obtain in 
practice. А тоге probable source of error than either of 
these is to be found in the connections from the shunt 
to the meter, and the series circuit inside the meter. Tho 
series coils are wound on the pendulums in the shunted 
type, and this involves a number of connections; in the 
later types of meter these connections are soldered to avoid 
contact troubles. The full-load drop in the shunt is only about 
0'2 volt, so a loose contact in any part of the shunted 
circuit is certain to cause serious errors. Ав the constant 
heating and cooling of parts may easily slacken some of 
the clamping screws it is advisable either to solder all con- 
nections in the shunted circuits or to tighten them all 
periodically. Another source of trouble is dirt getting between 
the commutator segments; this shunts a portion of the volt 
coil current and causes the meter to read low. It may easily 
de oo by a piece of sharpened peg-wood or a match 
stalk. 


The second award (5s.) is made to M. M. who suggests 
substantially the same reasons. І 


ANSWERS TO CORRESPONDENTS 


J. W. Martix.—As you are over sixteen years of age and 
receive a weekly wage, you will come under the compulsory 
clause of the National Insurance Act. We are not aware of 
any approved society in connection with the electrical industry. 


ARC LAMP LOWERING GEAR 


\W E illustrate here an are lamp carrier which is being 
put on the market bv the London Electric Firm 
(George Street, Croydon). This is of the shadowless or 
"half.lyre " pattern and is designed to supersede at less 
cost the jibs and swan-necks, and ‘old-time 
ladders and climbing irons, &c., for the light- 
ing of railways, docks, harbours, quays, works, 
&e., &с. It is an adaptation of the firm's 
well-known patent ‘‘Lyre" shaped centre 
carrier and is adaptable for any size or kind 
of pole, wood, iron or concrete. It is pro-. 
vided with their automatic connector, and 
patent suspender; or, if a cheaper arrange- 
ment is desired, with their patent safety 
catch only, either plan ensuring that the 
weight of the lamp is positively taken by 
the carrier and not left on the hauling rope 
when in the burning position. In designing 
this new carrier attention has been paid to 
the desirability of obviating excessive swing- 
ing of the lamp in exposcd positions during 
windy weather, and an efficient limiting dc- 
vice can be provided when necessary. The 
winch used is of the firm's well-known patent self-sustaining 
type. 

We are asked to state that the firm will send copies 
of their large catalogue of lamp-lowering and suspension equip- 
ment and self-sustaining winches for lamps, or other light 
weights, to any of our readers on request. 


Electrical Trades Benevolent Institution.—This Institution will 
hold a Whist Drive at Slater's Restaurant, 50 Cannon Street, 
E.C., on Friday. January 17th, at 7 o'clock for 7.30. Tickets 
price 2s. 6d. each (inclusive of refreshment) may be obtained 
from Mr. C. H. Champion, of the Uhion Electric Co., Ltd., 
Park Street, Southwark, S. E. ; Mr. D. E. Crowe, of the Sterling 
Telephone and Electric Co., Ltd., 200 Upper Thames Street, 
E.C.; Mr. A. J. Williams, of the General Electric Co.. Ltd.; 
or from the Secretarv, Mr. F. B. O. Hawes, 18 Park Mansions, 
Vauxhall Park, South Lambeth Road, S. W. 


New German Society of Hluminating Engineers.—According to 
the Elcktrotechnische Zeitechrift, it has been decided to found 
a Society of Illuminating Engineers in Berlin. A committee has 
been formed, and includes the following prominent. members : 
Prof. E. Warburg. Chairman: Dr. Brodhun, of Berlin; Prof. 
H. Bunte, of Karlsruhe; Mr. G. Dettmar, Secretary of the Ver- 
band Deutscher Elektrotechniker: Prof. E. Hagen, Director of a 
Department of the Reichsanstalt; and Prof. Liebenthal, of 
Berlin. The first meeting of the new Society will be held next 


month. А 
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(This Patent ltecord 4з compiled by our own Editorial Staff and і Strictly Copyright.) 


Specifications Published Dec. 27, 1912 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate co.nmunicators of inventions trom abroad. 


27,275/11. Railway Signalling. WestTincHouse Brake Co., 
Lro., and Н. С. Brown. The signal indications are given by 
means of two or more lamps of different colours, or else they 
are arranged behind differently coloured screens or lenses. 
Alternating or pulsating current is used. The lamps giving the 
'"danger'' signal are permanently in circuit, with which is 
included one circuit of a controlling mechanism, another circuit 
of which is so inductively related to the first that the action of 
the latter, when energised, as regards permitting current to 
pass through the permanently connected indicating arrangements 
of the apparatus, 1s neutralised or otherwise rendered inettective. 
Two figures. 


27,2/6/11. Railway Signalling. WtrsriNcHOUsE Brake Co., 
Ltp., and В. Н. Prrer. Current is supplied to a circuit con- 
-stituted by the track rails, divided into block sections, a regu- 
lating resistance with a positive temperature coefficient реве 
put im series with the source of supply or in series ог paralle 
with a controlling relay connected across the track rails. Аз 
the signalling current is kept constant, a comparatively large 
decrease in the E.M.F. results between the track rails for a 
small decrease in the resistance between them due to the 
presence of a train in the block section. Moreover, an excessive 
current is not drawn from the current source when a block 
section is occupied. 

29,318/11. Storage Batteries. W. CLARK (Compagnie Inter- 
nationale des Accumulateurs Vedeka). Cells of high capacity 
and light weight are made by supporting the active material by 
a foraminous structure of insulating material provided wit 
conducting wires for distrtbuting the current күнү the 
mass of active material. Each electrode is enveloped in a 

yroxylin porous sheath, foraminous separators being interposed 
м adjacent plates of opposite polarity. The whole 
assemblage of plates and separators is maintained under yield- 
ing pressure applied normal to the contiguous surfaces of the 
electrodes and separators. The construction of the active parts 
of the plates is described, and in order to increase the 
mechanical strength, nitrated cotton threads treated with 
acetune may be embedded in them, about 5 per cent. of caustic 
soda or potash is added, and a treatment with ammonia to get 
porous lead, yet of increased hardness, is applied. Five figures. 

13,487;12. А.С. Commutator Motor. Н. L. ZABRISKIE. <A 
controller is arranged within the motor casing, and is actuated 
by a projecting handle. The motor is of the A.C. series com- 
mutating type. The field-magnet coils are each divided into 
main and auxiliary sections. The controller comprises a number 
of independent series of circularly arranged fixed contact studs, 
the corresponding studs of each series being bridged by a brush 
on an oscillatory controller arm. The auxiliary windings are 
connected to the contact studs so that corresponding sections are 
simultaneously thrown into and out of the field-magnet circuit. 
Arcing 1s prevented by putting the contact studs under the 
magnetic influence of the poles. The controller lever also 
actuates a spring-pressed bile lever, which acts on the driving 
pulley. Five figures. 


Specifications Published To-day 


Tbe tollowing Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Summaries of some of the more important of these patents will 
appear in our next issue. 


Arc Lamps: Jaxnvus Arc Lamp & ErEcTRIC Co., and Jones 
[Means for transmitting rotary motion] 27,840/11; Вонкітт, 
4,417;12: Low [Electrodes] 17,678 / 12. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: TavLoR [Clearing faults on A.C. systems] 27,560/11; Fopor 
[Apparatus for connecting cables] 5.554/12; Butters, Lro., and 
Twiss [Insulators] 6,286 /12. 

Dynamos and Motors: Siemens Bros. Dynamo Works, LTD. 
(Siemens Schuckertwerke-Gee.) [Speed regulation] 27,588/11; 
SCHLICK [Dynamos for vehicle lamps] 3,650/11; PODLESAK 
[Inductor alternator] 6.988 /12. 

Electrometallurgv and Electrochemistry: Trestrue and Ricsy 
[Furnaces] 19,925/11; Lowy and Mt Lier [Non-porous deposits 
on metal sheets] 2.425/12; Кмірз [Sterilising water by ultra- 
violet light] 5.635/12. 

Ignition: Cowcner, 29.326/11. 


Incandescent Lamps: Wersse [with bipartite bulbs] 8,058/12; 
WESTINGHOUSE METALLFADEN GLUHLAMPENFABRIK Ges. [Treat- 
ment of metals or alloys to render them ductile and malleable] 
12.869,12; 5мітн [Portable battery] 13,534/12. 

Instruments and Meters: Norpretpt [Prepayment attachments 
fur current limiting] 27,801/11; Sremens Bros. & Co. (Siemens 


«Наке Akt.-Ges.) | Ohmmeters] 15,362 /12. 


Switchgear, Fuses, and Fittings: Orivkn [Automatic switch 
for lamps] 25.789/11; RANKIN and CHLORIDE ELECTRICAL STORAGE 
Co. {Regulating and equalising] 28.915/11; ANDERSON and FRITTS 
[Cable terminals] 13,111/12. 


Telephony and Telegraphy: SrELiEs (Type-printing telegraphs] 
20.106:11; [Typographic receivers] 20,107/11; Nasu and 
WesTERN  Exectric Co.  [Intercommunication telephones] 
29.027 /11; SCHNEIDER [Receiver for wireless] 18,086/12. 


Traction: Jones (Indicating on vehicles their position on the 
route] 27,457/11; MarLorr and MarLorr [Safety gear for lifts, 
&с.1 5.611/12. 

Miscellaneous: Aron and Harrison [Clocks] 20.268/11; Wiis 
[Signalling or advertising] 21,734/11; Priest [Automatic fire- 
extinguishers] 27,165/11; Le Maitre [Moving targets] 27,521/11; 
Hoaptey and Кхїєнт [Mining] 28,388/11; А. C. Cossor, LTD., 
and STENNING [Condenser] 6,987/12; BENNETT and Fossrooxe 
[Signalling for screw-cutting lathes] 7,486/12; Moore [Zinc for 
primary batteries] 8,767/12. 


The following Specifications are open to Inspection at the Patent 
Otfice before Acceptance, but are not yet published for sale. 

Arc Lamps: Kortinc & MATHIESEN Axt.-Ges. [Solenoid coil 
for A.C.] 27,024/12. 

Dynamos and Motors: Case [Motor control] 27,837/12; Soc. 
5. T. A. R. (SYSTÉME pe Traction  AvTO-REGULATEUR), 
21,923/12. 

Ignition: RosERT Воѕсн (Firm or) [Automatically adjusting 
time of] 24,665/12. 

Switchgear, &c.: Fuss [Pressure regulators] 28,061 /12. 

Telephony and Telegraphy: Bruce [Impulse transmitters] 
24,409 / 12. 

Traction: Miram [Electromagnetic crane] 27,922/12. 

Miscellaneous: Hrnrerpt & КОнНХКЕ (Figw oF) 
compasses] 27,739/12. 


Expiring and Expired Patents 


The following Patent expires during the current week, after a life 
of fourteen years :— 


214 of Jan. 4th, 1899. Lock and Block Signalling. L. pe M. 
С. FERREIRA and Н. J. Pryce. The following elements аге 
employed in combination with a block instrument (preferably 
that descriked in specification No. 5,867/95), using reverse 
currents and with a lever by means of which the mechanical 
signals are operated; a special lock for the commutator handle 
of the block instrument; a polarised relay, the armature of 
which controls a local circuit; a tappet sliding in guides and 
connected with the signal lever, so as to move with it, and 
having a catch which forms the armature of an electromagnet 
in the local circuit controlled by the polarised relay; a com- 
mutator worked by the signal lever and a lock magnet; a contact 
upon the permanent way designed so that as a train passes over 
it it will close an electric circuit in which the commutator lock 
magnet is included. No signal can be cancelled without the 
simultaneous concurrence of the signalmen in both sections. 
There are nine claims and 27 figures. 


[Gyro- 


The tollowing are the more important Patents that have be-ome 
void through non-payment of renewal fees. 

Arc Lamps: Siemexs Bros. Dynamo Wonks and E. A. 
Houmes [Turntable for searchlights] 20,201;07. 

Dynamos, Motors, and Transformers: SikwENs & HALSKE 
Акт.-Сеѕ. [Winding closed iron cores for transformers, &c.] 
20.041 / 05. 

Electrometallurgy and Electrochemistry: S. О. Cowrkn-CorEs 
[To improve quality of electrically deposited copper, a little 
aluminium sulphate is added] 20.380/06. 

Incandescent Lamps: A. LEDERER [Flashing process to indicate 
inequalities in cross section of squirted metallic filamenta] 
20.209:06; [Supports for metallic “нау Ее 20,210/06. 

Switchgear, Fuses, and Fittings: J. A. J. Hasror [Trueing- 
up or cleaning contacts] 20,460/07. 

Traction: Sremexns Bros. & Co. (Siemens Ф Halske Akt.- 
Сез.) [Electrically-controlled selecting signal rod ог wire 
coupling] 20,512 /06. 

Miscellaneous: A. Вгосн [Burglar alarm] 20.456/ 06. 


Specialists in Electric Motor Starting and Control Gear 
adams MC: L Balfour House. Finsbury Pavement, London.EC. Works-Bedford. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


The fact that the wireless equipment of the P. & O. liner 
Narrung was able to remain in operation throughout the 
exceptionally boisterous weather experienced in the Bay of 
Biseay on Saturday last, speaks volumes for the solidity of 
the mechanical and electrical construction, especially that 
ef the aerial. We understand that the equipment is the 
standard of 14 kw. emergency set supplied by the Marconi Co. 
The aerial is of the standard twin type and is 200 ft. long 
supported between the two masts. 

In answer to a question in the House of Commons on 
Monday, the Postmaster-General stated that the reduction in 
rank of Mr. J. E. Tavlor from staff engineer to assistant 
superintending engineer has been accompanied by a reduction 
in salary from £540 per annum to £500 per annum with £20 
vearly increments. 

An important judgment has been delivered in Paris declaring 
that the Marconi patents have been infringed bv La Société 
Francaise Radio-Electrique, La Compagnie Générale Radio- 
Télégraphique, and La Société des Transports Maritimes a 
Vapeur. It is stated in the daily papers that these three 
companies have supplied all the wireless installations to all 
the French Government Departments, and also the equipment 
of the Eiffel Tower. The Court has ordered an investigation 
of accounts and the confiscation of all infringing apparatus. 

The Eastern Telegraph Co. are sending Continental tele. 
grams for China, Japan and the Philippines ‘“‘ via Kiachta " 
to avoid possible delay.—Communication with Bihe is restored. 
The Indo-European Co. repaired their lines while the direct 
line between Saigon and Bangkok was down on Siamese 
territory for a short while.—The Teheran-Meshed line was 
down and repaired on the 23rd ult.—The French Cable Co. 
lost the use of the Cavenne-Salinas section on Dec. 21st, and 
the Mexican Government stated. that lines were down to 
Ilandejuarez, Villaalta, Chopam, Arteaza, Agullilla, Coal. 
caman, Coahuacana, Zapotiltie, Tonila, Penoles. Covaz. 
Palomas, Ascension, Ojitos, Guadalupezealso and to all 
offices in the States of Colima and Guerrers execpt Taxco, 
I:ula. Mexcala. Tlaso and Ometepee.—The Servian Govern- 
тшеп advised that these offices were open to International 
service :-—Terisovitch, Guilane, Gostivar, Kossovska, Kratovo. 
Ritehevo., — Wriva-Palanka = (Fvruj-Palanka), © Moumanovo 
(Romanova), Mitrovitza, Novi-Bazar, Padoujevo, Prechevo, 
Pinoy (Preboi), Priepalj, Prileo, Pristina, Prizren (Prisrend), 
Seoplje (Uskub), Sjenitza, Tetovo, Veles (Kouprulu), Vout. 
Hiern, Ви) (Monastir). Telegrams for these places must 
be sent via Servia.—The Montenegrin Government also notifies 
the opening of an office at Saint Jean de Medova (S. Giovanni 
de Medus On Dee 23rd the direct Saigon-Bangkok line 
was dawn again, traffe beind sent vin Pakse.—On Dee 24th 
messages between Indo-China and Siam were’ subject to 
grat delav. The Bonny-Duala cable was down on the same 
das and telegrams for Kamerun had to be sent from Bonny 
by each postal ooportunitv.—On Christmas Eve the Eastern 
r. tuin] the broken cables between Madras and Penang.— 
Tre Bulgarian office notifies the opening of an office at 
Siloniia.—The Teheran-Meshed line was down again on 
Dee. 25th.—The Italian Administration announced on Dec. 
27th the opening of offices at Agila, Azizia, Garian, Taxluma, 
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Tussabat, Zavia and Zuara in Tripoli.—Owing to recent storms 
it is believed that there are five Atlantic cables being attended 
to or requiring attention, the sufferers being the Anglo, 
Western Union and Direct Cos.—The Commercial Cable Co. 
had a broken cable at Christmas, but it is now restored.— 
The Bermuda route was restored on the 30th ult. 


| ELECTRIC TRACTION NOTES 


By a curious coincidence there were two slight mishaps 
on the London Underground Electric Railways early on 
Monday morning last. The more important was at 7.80 a.m. 
at Down Street Station on the Great Northern and Piccadilly 
Tube, when, by some means, a resistance on an east-bound 


train earthed, causing considerable arcing. The short-circuit- ' 


ing gear (a bar which is let down over the rails) was applied, 
but failed to open the breakers in the substation, so that the 
arcing was kept up until the substation switched off. The 
west-bound track was not affected and the complete service 
was resumed within an hour. The other accident occurred 
to a District train néar Wimbledon about 8.30 a.m. It appears 
to have been entirely mechanical. A part of the carriage frame 
known as the equalising bar broke and fell on the positive 
rail. The train proceeded to the station and the defect was 
remedied as soon as it was possible to got at it. No trains 
could run for about an hour on this section. 


Lieut.-Col. H. A. Yorke, Chief Inspecting Officer of Railways 
to the Board of Trade, has been knighted. 


A new type of storage battery car, with no separate com- 
partment for the motorman, has been introduced by the New 
York Railways Company. The car floor just clears the 
axles and a 10 in. step from the street to the car floor is 
attained. The forty-four lead cells are carried under the 
seats. They give 29,000 watt-hours at the four-hour rate 
on normal charge. The car weight without the battery is 
360 Ih. per seat, or 485 lb. with battery, the total weight 
with batterv being 16,500 lh. There are two motors rated 
at 85 volts 40 amperes. 


In eonnection with the deputation which recently waited 
upon the Postmaster-General, protesting against the necessity 
for putting up guard wires on tramway routes, the Postmaster- 
General has informed the seeretary of the Tramways and 
Tight Railways Association that he hopes very shortly to be 
able to lav certain proposals before the Association. 


A company with a capital of £210,000 has been registered 
for working tramways in the City of Sao Paulo. 

Mr. С. Н. Merz, on his wav home to England from 
Australia, where he has been advising in connection with 
the electrification of the Melbourne railways, will рау a visit 
to India with a view to reporting upon the conversion to 
electric traction of some of the Bombay railways. 


Опсе again the danger of using gas on railway trains has 
been demonstrated. Lieut.-Col. Yorke, Chief Inspecting 
Officer of the Board of Trade, in the report (just о 
the railway disaster on the L. & ЇЧ. W. Railway at Ditton 
Junction on Sept. 17th last, calls special attention to the fact 
that the burning of the curriages was due to five vehicles being 
lighted by gas. The London & North Western Railway Co., 
however, it should be pointed out, is increasing vearly the 
number of its coaches lighted by electricity. Colonel Yorke 
points out that the chief point upon which opinions differ 
as to the use of electricity and gas on trains is that of cost, 
but as, on the one hand, some responsible railway officers 
consider gas is the cheaper, and others believe that electricity 
is cheaper, the difference in cost cannot amount to much 
either way. So far as safety is concerned, concludes Colonel 
Yorke, there can hardly exist in anyone's mind a doubt that 
electricity is the better, and railway companies would be wise 
to recognise this faet and adopt electricity as the standard 
illuminant on all their main-line trains before they are com- 
pelled to do so by the pressure of public opinion. 
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LOCAL NOTES 


Bolton: Large Electric Power Contract.—A contract is to 
be entered into with Messrs. Dobson and Barlow, the large 
textile mill manufacturers, for a supply of electricity upon 
special terms. | 

Brighton: Scries Lighting.—The scheme of series lighting 
with which experiments are to be made in Brighton, as 
mentioned on page 725 of our last issue, is that in place 

-of the old T} to 8 ampere open type arc lamps which are 
at present used in the lesser important main thoroughfares, 
& ampere metallic filament lamps of about 400 c.p. and 48 
volts will be fixed, which can be run five in series on the 
existing wiring and under the present conditions off the 
230-volt network. 

Devizes: Electric Supply.—A London firm have asked per- 
mission of the Council to put down electricity generating 
plant with a vicw to supplying current to the town. 

Dundee: 4 Large Power Installation.—The Council have 
successfully negotiated with a large mill for the installation 
of eleetrie motors which, when completed, will add some 
f4 то 700 h.p. to the mains. 

Street Lighting.—Great satisfaction has been expressed with 
the street lighting of Dundee since the new G.E.C. flame arc 
larnps were installed in September. 

Farnworth: Street Lighting.—Mr. A. J. Hutchinson, the 
Borough Flectrical Engineer, has been instructed to make a 
trial of high candle-power incandescent lamps for street light- 
ing purposes. It has been decided to replace each of the 
forty-five 10-ampere Brockie-Pell arc lamps by two 300-c.p. 
Osram drawn-wire 220-volt lamps, which will be fixed on the 
same posts by means of a two-armed bracket, each arm pro- 
jecting some 36 in. from the pole. The old lamps were 1,200 
c.p.. and were fixed 27 ft. 9 in. from the ground. The incan- 
descent lamps, although fixed on the same posts, have been 
lowered to 20 ft. from the ground. 

Hamilton: Loss of Traction Supply.—With reference to the 
decision of the Lanarkshire Tramways Co. to terminate their 
avreement with the Council for a supply of current for tram- 
wav purposes, the Manager of the Company states that а 
mere advantageous contract is being entered into with the 
Civde Valley Electric Power Co. In the discussion in the 
Hamilton Council (reported on page 718 of our issue fon 
December 19th), it had been stated that the contract with the 
Civde Valley Co. was to be at the same price as that now 
paid to the Council. 

London: Marylebone: Electricity Accounts.—The accounts 
of the electricity undertaking for the June quarter show that 
the credit balance as compared with the corresponding period 
of last vear is reduced by £2,539. Тһе expenditure upon 
publicity work has increased in consequence of extensive 
development propaganda. 

Stoke-on-Trent: Supply in Wolstanton.—In the recent 
sums for further capital expenditure on the undertaking 
eanctioned by the Corporation is £600 for extending mains 
tr. certain portions of Wolstanton under an agreement with that 
Council. At the last meeting of the Corporation an’ effort 
was made to have this decision rescinded, the argument in 
faveur of it being that it was the first duty of the Corpora- 


tion to. do all they can to improve the supply in their 


own district. It was pointed out, however, that, so far as 
the portions of Wolstanton in question are concerned, the 
Corporation. are bound to give a supply in consequence of 
the existence of the agreement already referred to, and the 
metien to refer the matter back was lost. 

Stroud: Electrice Liahting.—Messrs. Seymour Williams and 
СА London, have placed an clectrie lighting scheme before 
tha Ceoncil. 

Swansea: Electricity Undertaking.—At the annual inspec- 

tien (f the Corporation electricity works, Colonel Sinclair, 
Chisirraan of the Tramways апа Eleetrie Licht Committee, 
reviewed the progress of the undertaking during its twelve 
vears exktenec, He called attention to the fact that the 
profits have increased from £700 in the first year to £3,600 
last wear, notwithstanding that the assessment has gone up 
to 6500. The capital expenditure now amounts to £185,000. 
whilst the amount invested in sinking fund is £38.000. In 
adelition. £10,000 has been placed to reserve from profits, 
are? £17,000 have been contributed to the relief of rates from 
the: same source. In conclusion, Mr. С. А. Т. Prosmann, 
the Berouch Electrical Engineer, was warmly praised for his 
work in bringing about such good results. 
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PROSPECTIVE BUSINESS 


] MURS uc 
| TENDERS INVITED AND 
| 


GENERATING STATIONS, SUB-STATIONS, MAINS, &c. 


Ashford.—A new generating set is recommended by the 
Borough Electrical Engineer, at an estimated cost of £5,260. 

Atherton.—Extra high tension switchboard, also high 
ER switchboard. Resident Electrical Engineer. January 
29th. 

Basingstoke.—The Council have adopted an electric light 
scheme reported upon by Mr. F. R. Phipps, the Borough 
Engineer, aud approved by Mr. J. B. Morgan, Electrical 
Enginecr at Horsham. The estimated cost is £12,590, and 
Рісѕе} engines are to be used. | 

Birmingham.—The Electric Supply Committee have now 
approved the scheme recently referred to in our columns for 
the construction of a new power station at Saltlev, which 
will have an ultimate capacity of 100,000 kw. The first 
section of 25,000 kw. is expected to take four years to com- 
plete at an estimated cost of about £250,000. 

Bridlington.—The Council have now decided to apply for 
powers to berrow £5,000 for а new generating set. 

Chile.—Tenders are invited for a concession to erect a 
power station to distribute electrical energy in Valparaiso. 
Specifications .may be seen at the Chilean Legation, 
48 Grosvenor Square, W., and tenders will be opened at 
Chile on September 10th, 1913. 

Darlington. Mr. J. R. P. Lunn, the Borough Electrical 
Engineer, reports that the demand upon the generating 
station has almost reached the maximum capacity. He there- 
fore recommends an expenditure of £10,790 upon additional 
plant, £8,000 for mains and services, and £1,500 for static 
transformers. The new plant will include а 1,000-kw. 
generating set with condensing plant and an additional boiler. 

Darwen.—Further extensions to the generating station are 
contemplated. 

Glasgow.—Mr. W. W. Lackie, the City Electrical Engineer, 
has reported that the maximum demand this winter has 
been 28,000 kw., which is also the maximum which the 
station can meet. It is therefore essential to order at once 
new generating plant, which will be installed in one of the 
existing power stations and removed later to the 
new works at Dalmarnock. He recommends the purchase 
of two of the largest generating sets commercially available, 
and, as will be seen from our advertisement columns, the 


Electricity Committee have acquiesced in Mr. Lackie’s 
recommendations. 


In connection with the new works at Dalmarnock and the 
general extension of the electricity undertaking, the Secretary 
for Scotland has sanctioned the borrowing by the Corporation 
of a further sum of £500,000 

Kettlewell.—A local company with a capital of £625 has 
been formed for the purpose of lighting this village by 
electricity. Mr. W. P. Inman, of Kettlewell, is the secretary. 

Lincoln. —750-kw.  turbo-alternator. surface condenser, 
rotary converter, switchboard, water-tube boiler, coal-handling 
plant, ke. (See an advertisement on another page.) 

Norway.—Purticulars are available at the Board of Trade 
Intelligence Dept., 73 Basinghall Street. E.C., of an electric 
power scheme in a Norwegian mining district. Transmission 
will be carried out at 10.000 volts by overhead wires. 

South Africa.—An electric lighting scheme costing £6,000 
is to be put in hand at Ladvbrand.--The Harrismith Council 
propose to spend £14,500 upon а water-power electric lighting 
scheme.—The Cape Town Council require quantities of 
electrical accessories. including high tension cable. 


WIRING 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions. in existing 
buildings. Wiring contractors are recommended to make 


"inquiries to ascertain whether electrical work will be required. 


Brighton. Llectrie fire alarm and private telephonie 
service for the Guardians, Consulting Electrical Engineer, 
P. Coote, Central Chambers. North Street Quadrant. 

Chorley. A new cotton. mill te accommodate 700 looms. 
Architeets. Buckley and Catterall. Bradford. 

Durham.-—Infectious diseases hospital at Easington. 

Greenock. —Consumptive sanatorium. Town Clerk, 

Huddersfield.— Weaving shed, Tenter Croft Mills. Arehi- 
tects, J. Berry and Sons, З Market Place. | 


Leeds.—The Holbeck Board of Guardians have decided to 
instal electricity at their institution. 
Sevenoaks.—Swimming baths. 


MISCELLANEOUS 


Buenos Aires.—A concession has been applied for for a 
service of trolley omnibuses. 

Harwich.— four motor-driven 
switchgear, &c. Consulting Engineer, T. 
Melksham, Wilts. 

London: Islington.—4An estimate of £1,326 has been passed 
for the electric lighting of Tufnell Park Road. 


centrifugal pumps with 
Mills, Manoria, 


report. 

Greenock.—A tender for a 5,000-kw. turbo-generator has 
been accepted at £13,500. 

London: L.C.C.—It has been decided to fit all the L.C.C. 
tramcars with an improved type of Venner sign for numbering 
them, at a cost of £1,570. | 

Rhondda.—The Rhondda Tramways Co. have placed an 
order for the equipment of their tramways with Chamberlain 
and Hookham meters. 


APPOINTMENTS AND PERSONAL NOTES 


At the Great Central Hotel, Leeds, on Saturday, there 
was a very enthusiastic gathering on the occasion of bidding 
farewell to Mr. Harold Dickinson, who is relinquishing his 
post as Chief Electrical Engineer to the Leeds Corporation in 
order to take up the position of City Electrical Engineer 
at Liverpool. As we pointed out at the time of 
Mr. Dickinson's appointment, he has been Manager 
of the Leeds undertaking since 1898, when the Yorkshire 
House-to-House Company's business passed into the 
hands of the Corporation, and was also Manager of the 
business under the Company prior to that date. There were 
some 300 present on Saturday, and Mr. Dickinson was 
presented with a pair of silver electric lamp standards and a 
silver cake basket. In returning thanks for the gifts, Mr. 
Dickinson indulged in a few reminiscences. Не well remem. 
bered coming to the old Company twenty years ago when thev 
had a small portable engine driving a 20-kw. dynamo supplving 
about twenty customers. The undertaking now had a capacity 
of 15,400 kw. and the new set on order would increase it to 
22,940 kw. He also remembered well the trouble with the 
old rubber mains. As to the future, he is one of those who 
believe we are on the eve of tremendous electrical develop- 
ments, and looks forward to the time when a privately owned 
power plant in Leeds will be a novelty. ` 

The following is the final list of applicants for the post 
of Electrical Engineer and Tramways Engineer to the Bexley 
Council :—T. J. Kendrew, deputy borough electrical engineer 
and tramways engineer, Southport: J. C. Whiteley, assistant 
manager Chatham and District Light Railway Co., Chatham: 
A. A. Watkins, engineer and manager, Musselburgh; Н. Р. 
Stokes, borough electrical engineer and tramwavs manager, 
Ilkeston, and J. C. Williams, borough electrical engineer and 
deputy general manager of tramways, Rotherham. Mr. Н. P. 
Stokes has been selected for the post. 

A recommendation has been made that the salarv of 
Mr. J. E. Starkie, Borough Electrical Engineer at Burnlev, 
be increased from £400 to £500 per annum. : 

Mr. Travis, of Southport Electricity Works, has been ap- 
pointed Chief Assistant Electrical Engineer at Hastings. 
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Mr. Е. J. Delves, Constructional Superintendent for some 
time past of the Sales Department of the West Ham Corpora- 
tion Electric Supply undertaking, has resigned to take up 
the position of Electrical Engineer to the United Malaysian 
Rubber Со., Ltd. Mr. Delves leaves for Singapore on 
January 8th. | 

Mr. Claude Crompton, Manager of the Lamp Shop of Messrs. 
Crompton and Co., Chelmsford, has severed his connection 
with the Company. | 

Mr. G. E. Piggott is now conducting, at 24 New Broad 
Street, E.C., the South Eastern Counties business of Messrs. 
Etchells, Congdon and Muir, Ltd., of Manchester. 

Мг. W. Ogden Рауѕоп, 1 Mount Street, Swansea, has been 
appointed the South Wales agent for the Electric and Ordnance 
Accessories Co., Ltd., in succession to Mr. C. R. Hough, 
who has given up the agency to start on his own account in 
the Midlands. 


| | MISCELLANEOUS BUSINESS NOTES AND 


——— ———— 


- *o -—— RED 


Price of Copper.— Messrs. G. Smith and Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£81 10s. to £82. (Last week the same.) 

Aubert Grenier and Co.—The English business of this firm 
will in future be carried on as the General Cable Manufacturing 
Co. The address, 684 Lincoln's Inn Fields. E.C.. remains 
the same, as do the telegraphic address and telephone number. 

Phenix Dynamo Co.—This firm announce their intention 
to double the capacity of their Thornbury works, Bradford. 

Plant for Sale.—The Bristol Corporation have a quantity 
of plant for sale. (See an advertisement on another page.) 

Liquidations.—The International Z Lamp Association, Ltd., 
is to be wound up voluntarily. Mr. C. Field, of Messrs. 
Franklin, Wyld and Co., Broad Street Avenue, is liquidator. 
A meeting of creditors will be held at the above address 
on January 6th, at 12 noon. Particulars of claims should be 
sent to the liquidator before January 815%. 

Bankruptcies.— The last day for receiving proofs in the 
bankruptcy of A. E. Martin, trading as the Midland Electrical 
Supply Co., of 89 Great Charles Street, Birmingham, is 
January 8th. The trustee is A. S. Cully, 191 Corporation 
Street, Birmingham. 


Metal Filament Lamp Patents.—On Friday, December 20th, 
1912, Mr. Justice Warrington granted an interim injunction 
to Osram Lamp Works, Ltd., restraining Messrs. David Smith 
and Co. (Goblin lamps), their servants, agents, and workmen, 
from selling lamps infringing Osram Patents 23,899 of 1904, 
and 18,622 of 1906. The lamps in question had been supplied 
to Messrs. David Smith and Co. bx the Dresdener Glüh- 
lampenfabrik. Writs for injunction have been served оп a 
number of other lamp manufacturers and factors as well, and 
it appears that the Osram works are continuing their patent 
campaign with great vigour. The two patents in question 
are those which were certified by Mr. Justice Warrington as 
valid in the recent action against the “Z” Electric Lamp 
Manufacturing Co., which eventually ended in the “Z” Co. 
taking out a licence and joining the Tungsten Lamp Asso- 
ciation. 


The Danger of Temporary Connections.— The necessity of 
giving the utmost care and attention to temporarv connections 
when alterations are in progress in the wiring of buildings was 
exemplified by a fire which took place at a large drapers, 
Messrs. Harvey, Nicholls and Co., Ltd.. Knightsbridge, 
London, at 4.50 a.m. on "Tuesday. Fortunately, owing to the 
promptness of the fire brigade, the damage was not so serious 
as it might have been. but it gave rise to grave anxiety. as 
there were about 200 workgirls sleeping in the building. 
Peculiarly enough, the alterations were being carried out for 
the purpose of improving the wiring system and rendering it 
more secure by replacing the old wiring in wood casing with 
special conduit wiring. During the change-over, however, a 
good deal of temporary wiring and several temporary fuse- 
boards were in use, and at one of the latter, behind which were 
a number of roughly-bunched cables, the fire probably 
originated, due to the blowing of a fuse. The board was fixed 
to a brick wall, in which a large hole had been made to accom- 
modate an ironclad distributing-box immediately behind the 
board. A large stationery cabinet was just behind the board 
on the other side of this wall. and a lift-well was near by, so 
that the fire had ample opportunity to spread. 
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| SUMMARY | 


We describe the electric new restaurant, known as 
Tricity House, recently opened in London. The 
adaptability of electric cooking utensils for awkward 
places and the saving in space possible are well 
brought out. A detail described is the arrangement of 
an indicating lamp to show full and quarter heat. 
(Page 19.) 

DETAILS are given (with illustrations) of the new 
electric street lighting which is now to be carried out 
in the City of London. Electricity is responsible for 
three times as much candle-power as gas. A new 
form of bracket is illustrated, and some particulars of 
the very substantial span wire construction adopted is 
given. (Page 20.) 
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. Essex for a new power station. 
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A NEW moving-coil measuring instrument, in the 
construction of which there are several new and in- 
teresting details, is described. One feature is an ex- 
tremely long evenly divided scale. (Page 21.) 

WE describe and illustrate a new lampholder de- 
signed for easy wiring, and a house service cut-out. 
(Page 22.) 

A COMMUNICATED article deals with the question of 
drying by electricity. (Page 23.) 

AN informal Paper by Mr. E. Handcock, discussed 
by the members of the Dublin Local Section of the 
Institution of Electrical Engineers, dealt with the 
relative benefit to the eyes of different systems of 
illumination. (Page 28.) 


PETROL-ELECTRIC tramcars are to be experimented 
with at Oxford. At Folkestone the National Electric 
Construction Co. are proposing to adopt trolley omni- 
buses, or if the scheme is to be abandoned, powers 
are being sought to compel the Corporations of Folke- 
stone, Sandgate, and Hythe to return certain sums 
of money paid by the Company. (Page 24.) 


FURTHER evidence with regard to the Poulsen 
system has been heard by the House of Commons 
Committee, which is dealing with the Imperial Wire- 
less scheme, there being complaints as to the way in 
which the British Government are alleged to have 
treated the Poulsen Co.—We also publish some in- 
formation on the progress of the American Marconi 
Co. (Page 25.) 

A PATENT by J. S. Highfield for the automatic 
reversible booster expires during the current week. 
Others expiring during the week include one dealing 
with details of a submarine telegraph relay by A. Muir- 
head, and a type-printing telegraph by Siemens & 
Halske. The specifications published by the Patent 
Office on Thursday last included one by the Westing- 
house Metallfaden Glihlampenfabrik for the production 
of ductile tungsten for lamp filaments. Mr. W. P. 
Durtnall’s opposition to the grant of Patent No. 
9,9001/11 for the production of adjustable frequency, 
by K. Zickler and R. Czepek, has not been successful. 
(Page 26.) 

AN interesting but fortunately not serious mishap at 
Brighton calls attention to a necessary alteration in 
the ordinary methods of making the earthing con- 
nections of 3-phase generators.—The Belfast Corpora- 
tion has been asked by some large power users to 
postpone the erection of a new power station.— The 
Nottingham Corporation is recommended to abandon 
the proposal to utilise some local water power for 
generating electricity.— The gas power at Accrington 
is being started up.—The County of London Electric 
Supply Co. are acquiring a large area of land in 
(Page 27.) 

Tne large Birmingham power scheme is to be pro- 
ceeded with. A 1,500-kw. turbo-alternator and two 
900 motor-alternators are to be installed at Oldham. 
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A reciprocating engine set is to be installed at Maid- 
stone; Diesel engines are required in New Zealand; 
£15,000 expenditure is contemplated at Ellesmere 
Port, £20,000 by the Stalybridge Joint Board, £13,000 
at Stepney, and £8,000 at Bath. (Page 27.) 


Mr. C. E. C. SHAWFIELD, Chief Electrical Engineer, 
Wolverhampton Corporation, and the President of the 
I.M.E.A, has resigned to join the Knowles Oxygen 
Company of Wolverhampton. (Page 28.) 


We give particulars of the rearrangement of capital 
of Messrs. Willans & Robinson. (Page 28.) 


ARRANGEMENTS FOR THE WEEK 
(TO-DAY) THURSDAY, JANUARY 9н. 


Institution of Electrical Engineers. 

8 p.m. ‘‘Design of Apparatus for Improving the Power 
Factor of Álternating-current Systems," by Prof. Miles 
Walker. 

Institution of Electrical Engineers: Dublin Section. 

8 p.m. At Royal College of Science. ''Notes on Self- 
propelled Cars for Light Railway Work," by J. P. 
Tierney. 

FRIDAY, JANUARY 10тн. 
Electro Harmonic Society. 

8 p.m. Smoking Concert, Holborn Restaurant. 

SATURDAY, JANUARY lira. 
Birmingham and District Electric Club. 

7 p.m. At Swan Hotel, New Street. Presidential Address. 
MONDAY, JANUARY 14тн. 

Institution of Electrical Engineers: Western Section. 

4 p.m. At S. Wales Institute of Engineers, Park Place. 
Resumed discussion on Paper by T. Schontheil on ‘‘ Over- 
head Transmission Lines." (An abstract of the Paper 


and first portion of the discussion was published in our 
issue for December 26th, 1912, p. 722.) Address on 
‘ Automatic Telephones," by W. Aitkea. 
Institution of Post Office Electrical Engineers 

5 p.m. At Institution of Electrical Engineers. 
trophone Service," by J. H. Pattman. 


“The Elec- 


OVERHEARD AT 


THICITY " 
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TUESDAY, JANUARY 14тн. 


Institution of Electrical Engineers: Manchester Section. 
7.50 p.m. At University. ‘‘Starting and Speed Control on 
Induction Motors," by F. C. Aldous. 
Association of Mining Electrical Engineers. 
7.30 p.m. North of England Branch. At Armstrong College, 
Newcastle-on-Tyne. ''Induction Motor Details,” by 
W. Baxter. 
Institution. of Electrical Engineera : Scottish Section. 
8 p.m. At Glasgow University. ‘‘A Single-Phase Motor 
"with Pole-Changing Windings,” by J. S. Nicholson and 
B. P. Haigh. (An abstract of the Paper and the dis- 
cussion in London appeared in our issue for December 
19th, 1912. p. 705.) 
WEDNESDAY, JANUARY 15ra. 
Institution of Electrical Engineers: Yorkshire Section. 
7.15 p.m. At Leeds University. ‘‘Comparative Notes on 
Independent Steam Condensing Plants,” by W. A. 
Dexter. 
Institution of Electrical Engineers: Students’ Section. 
7.45 p.m. At Victoria Embankment. 


The London Electrical Engineers. 


Monpay, JANUARY 13TH. 4. Company.—Recruit Training, 7 to 10 p.m. 
Company Training. 7 to 10 p.m. 

TUESDAY, JANUARY 14тн. B. Company.—Recruit Training, 7 
Company Training, 7 to 10 p.in. 


to 10 p.m.; 


international Electrotechnical Commission.— Meetings of the 
Special Committees on Symbols, Rating, and Prime Movers, in 
connection with Electrical Plant, will be held in Zürich from 
January 18th to 19th inclusive. We understand that the 
question of rating will be discussed. The co-operation of the 
British and Electrical Allied Manufacturers’ Association has 
been of considerable value to the Joint Committee of the 
Engineering Standards Committee and the British Electro- 
technical Committee, by whom the proposals made at the 
Paris meeting have been fully discussed in detail. It is also 
interesting to learn that Mr. A. R. Everest (British Thomson- 
Houston Co., Ltd, Rugby), representing the B.E.A.M.A., is 
to accompany Dr. Gisbert Kapp (who is the British delegate 
on the Rating Committee) to Zirich. Although not going as 
a delegate, Mr. Everest’s intimate knowledge of manufactur- 
ing details, as well as difficulties, will be of much value to 
Dr. Kapp. 


HOUSE RESTAURANT, 


SHE :—I suppose they have to be very careful not to let too much electricity into the food, so as not to give one 


an electric shock. 
НЕ :—1 don't think there is any real danger; 
contact with the food at all. 


if proper precautions are taken, the electricity does not come into 


SHE :—Oh! | thought it was the electricity that made it taste so nice. 
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WIRE 
6 MOVING COIL 


FROM 


£2:1:3 


SUBJEOT TO 


LARGE DISCOUNT 


~ 


ELEOTRIOAL 
SWITCHBOARD 
PORTABLE 


SEND FOR COMPLETE LIST P.M. 3. 


QUIPMENT CO., LTD. 


109-111 New Oxford Street, 


Telephone: Gerrard 133. 
Telegrams: ‘‘THERMOTYPE, WESTCENT, LONDON.” 


LONDON, м.о. 
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“TRICITY " HOUSE RESTAURANT 

N Tuesday we accepted an invitation of the British 

Electric Transformer Co. to inspect the recently opened 
electric restaurant at ‘Tricity " House (48 Oxford Street, 
London), and to partake of an electrically cooked luncheon. 
The restaurant, which is managed by a subsidiary company 
(Modern Electric Kitchens, Ltd.), is well arranged and the 
various rooms are tastefully decorated. Some of the simpler 
cooking operations are carried out in the room on the ground 
fioor, enabling lunchers and diners to obtain an idea of the 
simplicity and convenience of electric cooking. Eggs are 
boiled, cakes are. baked, and tea, coffee and toast are made 
in full view of the visitors. There are half-a-dozen hot- 
plates and a couple of “Tricity " ovens in this room. 

Descending the stairs, one comes to a room in the base- 
ment of most irregular shape, and so demonstrating in a 
remarkable degree the flexibility of electric cooking as 
evidenced by the ingenious way in which cookers have been 
put into the odd corners aud niches. There, also, are dis- 
posed the flour bins, china cupboard, and a pantry. On the 
first floor is a fine room, known as the ''East" Room, 
decorated in Oriental style, with provision for light cooking 
as in the other cases. There is seating accommodation for 
about 150 persons in the three rooms. 

The kitchen itself, where meat is baked, fish fried, 
vegetables cooked, &c., is situated right at the top of the 
building, and is only 15 ft. by 12 ft. in area. Into the middle 
of this has been put & square table,while round the walls are 
ovens, hotplates, grills, warming cupboards, and water- 
boilers, aggregating about 30 kw. The elements each take 
800 watts and the standard ''Tricity " extension cookers are 
used here as in the other parts of the restaurant. A> feature 
is the extensive use of the duplex restaurant cooker, which is 
practically two ordinary ovens in one, with a sliding partition 
between and two doors, so that one large or two small ovens 
may be used at will. For the grill, standard grillers are 
used, with hanging cups to catch the fat, and ordinary 
elements, mounted in an inverted position on adjustable 
arms so that both sides of the viand may be cooked at once. 
All the apparatus is fitted with the Company's new indicating 
lamp. 


As is well known, “Tricity '" cookers are provided with a two- 
way switch, so that full or quarter heat may be obtained by 
putting the two elements (one at the top and one at the bottom 
of the ovens) in series or parallel. The ordinary indicating 
lamps can be arranged to show whether the element is in circuit 


Wall. 
Fuse 
D.P 
Switch 

| Eureka 

Indicating Wire 

Lamp 

Carbon 

Pencil 

Plug on Cooker 


Fic. 1.—CoNNEcTION TO Fic. 2.—CoNTROL BOARD AND 
INDICATING LAMP. INDICATING LAMP. 


or not, but at quarter heat the illumination is infinitesimal. To 
overcome this defect, the ingenious device shown in Fig. 1 has 
been invented by Mr. A. F. Berry. Fig. 2 shows its general 
arrangement, as mounted on the wall near the cooker. On 
closing the D.P. switch, current flows from the positive main 
via the fuse, and a suitably proportioned carbon pencil and 


es -= a ee 


oc T 
———— — —M—— À —— 


E ee e rr c ee SER M a 


20 | | ELECTRICAL ENGINEERING Pind d6m 


Eureka wire in parallel to the cooker and back to the negative the rigidity of the constr 


tics ss 
main. The indicating. lamp, which is mounted behind a red. fact that no cases of failure havc ri oe out by the 
glass bull's-eye, is connected across the ends of the carbon pencil The total candle-power of the electric lamps is nearly a 


as shown. The pressure drop across its ends is about 2'5 volts million, most of which will be supplied by arcs. There will 


appreciably more at quarter-load than at full load, so that the 
pressure drop is not then reduced to so much as a fourth, and 
the lamp will still glow faintly. 

The electrical equipment of the restaurant comprises, in 
addition to the above, a complete induced ventilating plant, 
push-button service left, vacuum cleaners, &c. The Joads 
already connected are : lighting, 3'2 kw.: а sign (outside 
the restaurant), 1'6 kw.; radiators, 49 kw.; cookers, 54 kw.: 
lift, &c., 6'2 kw. The total is thus 194 kw. The wiring is 
on the three-wire System. The pressure is 480 volts D.C. 
between outers and 240 volts across lamps, cookers, &c., and 
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STREET LIGHTING IN THE CITY OF LONDON 


HE City of London Electric Lightin Co., Ltd., are at 
last being authorised to extend the flame arc lighting in 
the streets of the City of London; a contract is about to be 
signed, and the work is on the point of commencement. It 


k ---------- -40 


metal filament lamps and high-pressure gas, arranged by the 
Corporation to give the P. зур d T 
what they could do. Asa result it was decided that the ight- P i rd 

ing cf she жы should be divided between the electric lighting оош осо етеп lamps, rabie] e Me 
company and the gas company. The present contract allows for electrie, is about one and a quarter millions P » 68 

the continuance of the lighting schemes as adopted in the experi- : q xt 
mental sections and the replacement of the older existing (Continued on page 24.) 
electric lamps by the modern systems. In practically all places, =з 

however, where gas was 

the illuminant in 1910, it 


will remain, but we be- И —- 
lieve no further installa. p: => 
tions of. centrally sus. Ane а: 
pended high-pressure gas = 
amps will be carried out. 
Those erected in Cheap. 


side from Bow Lane to 
the Mansion House will 


be replaced by centrally 
Suspended flame arcs, so КОСО 

that a continuous line of - ҢУЗ. __ POE: 
these will be formed from SEES M e | 


the Mansion House to Р 7 
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Holborn, where flame 
` arcs on central posts will 
take the place of the 
existing lamps. 

en complete, there 
will be upwards of 400 
arc lamps, by far the 
larger portion’ of these 
being of 9,000 с.р. 
(Oliver), while some will 
be of 3,000 C.p. (Oliver), OROPPED 
and: some of 4,000 c.p. Ашот иас а 
(ЕхсеПо). Over 300 of 
these will be centrally sus- 
pended, 27 ft. 6 in. high, 
about 40 on side-posts, 
about 40 on centre-posts, 
and 20 on brackets. The 
handsome design of the 
latter is shown in Fig. 1, 
while the centre suspen- 
sion or span-wire construc- 
tion is well indicated in 
Fig. 2, which is repro- 
duced from our issue of 
Tid 22nd, 1910. One of 
the patterns of lamp. sts 
to be adopted (with an ia. АМЕ 
genious  tiltin lamp- x 
carrier) was A Шив. N SS S 
trated in that issue; some | : Scale of Feet 
improvements in detail 9 4 12 16 


have since been made, but Ета. 2.—Derans or SPAN Wire CONSTRUCTION. 
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A NEW MOVING COIL INSTRUMENT 


R. J. W. RECORD, of the Record Electrical Co., has 
M devised an extremely ingenious method of extending 
the scale and range of a moving coil ammeter. In a new 
line of instruments, which his firm has now placed on the 
market, the length of the scale is 800°, and the instrument 
requires no more power than that consumed in the ordinary 
(уре, with which there is only a 90° deflection. The instru- 
ment can, in fact, be utilised with the ordinary shunts of 
standard resistance for the standard drop of 0'075 volt. 
The arrangement which is adopted is seen in Figs. 1, 2 
end 3. Fig. 1 shows the instrument with the cover removed, 


Fic. 2.—PERMANENT MAGNET AND 
Роге SHOES. 


Fic. 1.—lINSTRUMENT WITH 
CovER REMOVED ТО 
sHow WORKING PARTS. 


Fic. 5.—Соц, AND 
NEEDLE. 


Fig. 2 the permanent magnet, and Fig. 3 the coil and needle, 
whilst Fig. 4 is a front view of the instrument, showing the 
extremely long scale. Instead of the pole pieces being of 
the usual shape they take the form of flat annular Чівсв. 
On the one pole there is a pair of discs and on the other pole 
a single one placed between these two and leaving just 
sufficient clearance for the coil to rotate in the small air 
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Fic. 4.—Front View or INSTRUMENT, SHOWING LONG SCALE. 


space left. By this arrangement the coil is free to revolve 
almost through the entire circle. It will be seen, also, that 
the two air gaps are not in series, but in parallel, so that 
the addition of the second air gap actually reduces the 
magnetic reluctance. 

In addition to giving a long scale, this construction has 
a further advantage of considerable importance also. The 
permanent magnet itself serves as the main frame for the 
working parts of the instrument and supports the lighter 
portions. Another mechanical advantage is that, owing to 
the disposition of the coil between the pole-pieces, it is 
impossible for it to foul the latter should there be any 


A VALUABLE WORK 
_ ON ELECTRICAL 
INSTALLATIONS. 


By Rankin Kennedy, C.E. 


If any reader who is interested in this subject will send the 
coupon below, he can obtain a complimentary copy of an illus- 
trated booklet describing what is probably the most valuable 
work on the subject ever published. 

The necessity for electrical engineers being well acquainted 
with all designs for installations that have given good results 
will be readily acknowledged by those whom the matter 
concerns. 

‘While there are numerous text-books dealing with one branch 
or another of electrical engineering, they are all prepared for 
the etudent, and their contents deal rather with theory than 
with practice. 

The aim of ''ErecTBRICAL INSTALLATIONS” is to assist the 
practical man who is concerned with electrical installations in 
any form, and this because it is recognised that there exists a 
very large class engaged in constructive and installation work, 
and a still larger class whose duty it is to take care of the 
machinery employed in working by electricity. Most of these 
men have picked up a working knowledge of their employment. 
What they need is to study the elements of the science of the 
subject. These elements are fully treated of in the first volume; 
and on the sound foundation thus laid, the author, who is a 
civil and electrical engineer by profession, and recognised as 
being in the front rank of electricians and engineers, proceeds 
to deal with every possible form of electrical installation, their 
principles and practical application. 

This work describes and illustrates the best practice in all 
branches of the electric light and power installation business; 
the last volume treats of all the lighter branches of electrical 
manufactures—telephones, wireless telegraphy, and kindred 
subjects. 

This second and revised edition of the work justly claims to 
have brought all subjects up to date with descriptions and 
information regarding recent machinery and apparatus. The 
matter has also been re-arranged so that all information relating 
to one subject follows consecutively. 

The illustrations number 1,000, and there are eight fine plates 
in each volume. In addition, each plate contains a coloured 
cardboard sectional model of an electrica] machine in four 
sections superposed. 


TWO OPINIONS: 


Mr. PONTECORVO, Engineer, The British Westinghouse 
Electric Co., Ltd., Manchoster:—'' The work is very clear in its 
explanations, and gives, by means of well illustrated experiments, a complete 
idea of the electrical phenomenon. The chapter with hints as to how to build 
experimental apparatus seems perticularly useful. Printing and illustrations 
are clear and accurate.” | | 


Mr. A, Н. SHAW, M.I.E.E., А„М.!.МесһҺ.Е., Manager liford 
Electricity Supply and Tramwaye, lifordi—''I consider this work 
is all you claim for it. The matter is clear and up-to-date, and the diagrams 
and plates are particularly good. The article on supply meters should prove 
very useful. This is a work that everyone engaged in the practical applications 
of electricity should have acccas to." 


A FREE BOOKLET. 


To the Caxton PusnLisHiNG Co., Lrp., 
97, Surrey Street, London, W.C. 


Please.send me, free of charge, and without any obligation 
on my part, Illustrated Booklet on ELECTRICAL INSTAD- 
LATIONS, and particulars of your plan whereby the volumes 
are delivered for a first payment of 1s. 6d., the balance being paid 
in small monthly instalments. 
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slackening of the jewels, а fault to which, it is said, some 
makes of moving coil instruments are subject. 

Two sides of the coil are in the magnetic field, and these 
are at right angles to the axis of rotation, and the idle length 
of conductor is therefore exceptionally short, which results 
in the coil having a very low resistance. The resistance of the 
frame itself is low, and as the damping is produced by eddy 
currents in this frame, the instrument is very dead-beat. 
The scale is practically evenly divided throughout its entire 
length. 

Another detail to which thought has evidently been given 
is in the marking of the scale. The pointer has a heavy 
blob, terminating in a fine point, and the figures are to the 
inside and not to the outside of the scale, and sufficiently 
far from the scale not to be hidden by the blob on the 
pointer, By this arrangement the figures can be very bold 
and are not hidden by the bezel when the instrument is 
viewed at an acute angle. At present ammeters and volt- 
meters are ready for the market in two sizes—8 in. diameter 
dials with scales 17 in. long, and 15 in. diameter dials with 
3 ft. scale; laboratory sub-standard semi-portable instru- 
ments with 17 in. scales are also listed. 


A "ONE-PART" LAMPHOLDER 


EE wiring of lampholders is always regarded as a 
“fiddling” job, and any innovation to render this 
simpler is to be welcomed. Messrs. G. St. John Day and Co. 
(Mumps Electrical Works, Oldham) have sent us a specimen 
of their new '"'one-part" lampholder, the wiring of which 
is particularly easy. The plungers, with their terminals, 
are simply pushed into the holder at the lamp end, and 
сап be pulled out for wiring with а pair of pliers. Each 


Fic. 1.—PLUNGER Fic. 2.— 
AND TERMINAL. Dirro 
WIRED. 


Fic. 3.—' THE LAMPHOLDER. 


wire of the flex is passed right through the holder through a 
hole in the top, and is screwed up in the terminal of the 
plunger, as seen in Figs. 1 and 2, and the plunger is then 
pushed back into the holder, keeping a slight strain on the 
wire to guide it. The top of the lampholder is of porcelain 
and is permanently secured to the barrel of the holder. 

A simple plug adapter, in which the same principle is 
used, has also been sent us. 


An International Power Transmission Scheme. According to 
the Basler Nachrichten, an important transmission line is now 
under construction by the Swiss Beznau Electricity Works for 
the supply of power to the Ronchamp coal mines, near Del. 
fort. The line is 84 miles long, and will transmit some 
6,000 h.p. at a pressure of 70,000 volts, three-phase. The very 
long average span of 650 ft. will be employed, with steel 
towers weighing from 2 to 3 tons each, and suspension insulators 
according to the most recent American practice. It is a double- 
circuit line, and over 200 tons of copper will be required. 
Power will later be taken from the Olten-Gosgen station, now 
under construction. It is interesting to note that the line passes 
through territory of three countries, Switzerland. Germany 
(Alsace Lorraine), and France, wid Anwil, Liestal, München: 
stein, Waldighofen, Niedersept. and Belfort. 


A G.E.C. HOUSE SERVICE CUT-OUT 


HE accompanying illustration shows the new pattern of 
house service cut-out, recently introduced by the G.E.C., 
Ltd. In the design and construction of this new cut-out, Home 
Office requirements have been strictly adhered to. The case is 
of cast iron, enclosing the fittings in a very neat manner. There 
is efficient insulation between the case and the fittings, and a 
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liberal rating of metal parts. The contacts are sunk in a re- 
cessed porcelain block, thus rendering it impossible to make 
accidental contact with live parts when replacing the fuse 
holder. The fixing holes are drilled under the porcelain cable 
bushes. The capacity of this new pattern cut-out is 10 amperes. 
It is being placed upon the market at a very reasonable price. 


QUESTIONS AND ANSWERS 
BY PRACTICAL MEN 


RULES. 


QUESTIONS : W2 invite our readers to send us questions, pre- 
ferably on technical problems that have arisen 1n actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under * Answers to Corre- 
spondents,’’ or replies will be invited from our readers. Опе 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

Answers: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance 2 the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. 


Write on one side of the paper only, and 1f diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
qood faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,321. 


_ A private self-contained installation is required for supply- 
ing about fifty 16.c.p. lamps in a private house, in which 
possibly two or three radiators and other miscellaneous domestic 
appliances may be required later. The plant is to be placed in 
a shed or outhouse to be built near the house. The generating 
plant is to run only a few hours each evening. and cells are to 
take the intermittent demand. State, with reasons, what plant 
vou consider the most suitable, whether petrol. oil, gas. or steam 
driven, the most suitable voltage to adopt, and give comparative 
estimates of cost. Details of wiring not required. Replies not 
to exceed 1.000 words in length. 


(Replies must he received not later than first post, Jan. 16th.) 


ANSWERS TO No. 1,319. 
No reply of sufficient merit for an award has been received 


Jax. 9, 1918. 


DRYING BY ELECTRICITY 
By Sydney F. Walker 


N ELECTRICAL ENGINEERING of Oct. 31st, 1912, a reply was 

given to & question, in which information had been asked 
upon the subject of drying by the aid of electricity. The 
drying operations in different industries are carried on almost 
entirely by means of air; and where the quently of moisture 
to be removed is large, by air raised to a fairly high 
temperature. There are two methods open to the engineer 
who has to lay out a drying plant; he can first dry the air 
that һе is going to use, and then heat it; or he can heat 
the air without previously drying it. The latter is the more 
common practice, but the former has the advantage that 
the drying operations are completely under the control of 
the engineer. If the air is not dried previously to heating, 
the drying operations sre more or less subject to the vagaries 
ot the atmosphere. The difference may be met by increasing 
the temperature of the air on damp days, but in some cases 
the higher temperatures may be objectionable, and in any 
case it ів better to perform almost any drying process 
at as low a temperature as possible. Air varies very con- 
siderably with the temperature in its capacity for absorbing 
vapour. At 80° F., for instance, a cubic foot of air can 
only absorb two grains of moisture; while at 80° F. it can 
absorb 11 grains; at 100° F., 20; at 120° F., 85; and at 
150° F., 70 grains. Where, as may frequently happen, the 
outside air is at a temperature of 80° F. and has a humidity 
of 90 per cent., the temperature to which the air passing 
through the drying apparatus must be raised is much higher 
than when it has been previously dried. 

The process of drying the air, before it is heated, ів very 
simple. It is merely caused to pass over a grid of pipes, 
through which brine, cooled by refrigerating apparatus, 1з 
circulating. The temperature of the sir is lowered to 80° F. 
or thereabouts, and caused to deposit its moisture on the grid 
of brine pipes. When drying any substance by air there 
are two distinct operations to be performed; the water held 
by the substance to be dried has to be converted into vapour; 
and the air which is to cause the evaporation has to be 
raised to the temperature at which it will absorb the vapour. 
The heated air must also be caused to pass continually over 
the surface of the object to be dried. 

Taking the figures given, 1,000 lb. of moisture per hour, and 
alao taking the figure 1,000 B.Th. units as the latent heat of the 
vapour that is to be formed from the water held by the object 
to be dried, this means that 1,000,000 B.Th. units per hour have 
to be removed; and, taking 778 lb. foot per B.Th.U. as the 
mechanical equivalent of heat, the writer makes out that this 
would require 292 kw. hours, on the assumption that 100 per 
cent. efficiency was obtained. 

In addition to this, the air that was to cause the evaporation 
would have to be heated to a certain temperature, say, from 
50° F. to 150° F.; if the air could be humidified to full satura- 
tion, 181,100 B.Th. units would be required per hour, or 52" 
kw. hours, making a total of 3447 kw. hours. But 100 per cent. 
efficiency could hardly be hoped for, for several reasons. Prob- 
ably the greatest loss would be in the air itself. It would only 
be the skin of air, so to speak, paesing over the objects to be 
dried, that would be operative in causing evaporation. Up to 
a comparatively high limit, the higher the velocity at which 
the air is passed over the objects to be dried, the more rapid 
is the evaporation, as the akin of air which receives the moisture 
from the object to be dried is continually being renewed. In 
practice, as much as ten times the quantity of air that would 
absorb the moisture from the objects to be dried, if still, might 
be driven over it, in order to obtain the rapid drying whic 
is usually of so great importance. This would mean that 527 kw. 
would be required for heating the air, in addition to that re- 
quired for evaporating the water itself, or a total of 819 kw. 

In addition, & comparatively small amount of power would 
have to be supplied for driving the fan that kept the air in 
circulation. There would also be considerable thermal losses, 
but a d deal could be done to reduce these by the aid of 
thermal insulators. 


The method suggested by the correspondent, “М. M.," 
who gave a solution of the question, of resistance coils 
placed inside perforated covers, or below the floor under 
gratings, is in the direction that the clectrical driers will 
probably be developed. Steam driers have been developed 
to a remarkable state of efficiency, principally in America. 
The air-heating apparatus usually consists of what is prac- 
tically a nest of small iron pipes, arranged inside a casing, 
with a small space between the pipes. The object to be 
attained is the exposure of as large a heating surface as 
possible to the air current passing over it, and the 
throttling of the air as little as possible. The electrical 
heating appliance will have to follow somewhat the same 
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lines; but it will have one very great advantage over steam 
heating, viz., that the whole of the mass of the electrical 
heater, if properly designed, should be doiny useful work. With 
steam heaters, even when the pipes are small, one-inch pipe 
is the usual size; there is a core of steam that is performing 
no useful work. There is no electrical apparature at present 
cu the market that is suitable for warming air that is to be 
applied to drying purposes; the most suitable arrangement 
will have to be the result of careful experiment. The above 
figures, the fact that 819 kw. per hour are required for the 
drying operation mentioned, presumably puts it out of court. 
At even 44. per unit, this would mean about 34s. an hour. 
Steam heating could be obtained at a fraction of that cost. 
Probably as time goes on, and as experience is made in 
electrical beating, the hint given above, the elimination of 
thermal leakage, will lead to various economies that will bring 
the matter within the range of practical commercial 
engineering. 


USE AND MISUSE OF METAL FILAMENT LAMPS 


N informal paper by Mr. E. Handcock, entitled, ‘‘ Metal 
Filament Lamp Lighting in Relation to the Eye," was 
read at a meeting of members of the Dublin Local Section 
of the Institution of Electrical Engineers last month. The 
author first outlined the action of the eye, explaining the auto- 
matic expansion and contraction of the iris according to the 
intensity of the brightest spot within the field of view, and 
explaining that the effect of bad or dim light means that 
the picture is not clearly focussed on the retina, and the 
focussing muscle keeps varying the focus to get it right, and 
consequently gets tired. From time immemorial, he con- 
tinued, the human eye has been accustomed to the light 
coming from above and to having this light well diffused 
and not too brilliant. It demands these conditions and makes 
its demands felt in the form of eve-fatigue, headache, &c. 
The eve is incapable of judging intensely of illumination 
because light falls on an object, and depending on the reflective 
power of that object more or less, light is reflected; it is 
only this varying proportion of reflected light that presents 
the object to the eye. Again, the inclusion of unduly bright 
light sources in the line of vision causes the iris to con- 
tract more than is suitable for seeing the surrounding objects. 
It has been found that anything with an intrinsic brilliancy 
over 6 has a distressing, if not harmful, effect on the eve. 
Glare can also result from surfaces reflecting that source, 
when too great & contrast is present in the Tight given to 
the retina. A very common mistake is over-concentrated 
local lighting; there are a very large number of 
people who imagine they are taking the best possible care 
of their eves bv having on their roll-top desks a lamp shaded 
from the eyes but concentrating the light on the papers and 
the rest of the room in comparative darkness. The effect of 
this is to reflect the light off their papers to the eyes, thus 
producing a “glare.” Results were quoted with the object of 
showing that indirect lighting is not inefficient, and slides 
were shown illustrating typical installations on the '' Eve-rest "' 
ium developed by the British Thomson-Houston 
о., Ltd. 


DIScussIon. 


Mr. A. E. Porte spoke strongly in favour of indirect lighting 
from the eye-comfort puint of view. He was of opinion that 
every metal lamp used for direct lighting should be frosted 
at the bottom. Owing to the filaments being end-on to the 
bottom of the iamp, the amount of light lost was surprisingly 
small. In actual working practice he had found that the 
ећсіепсу of indirect lighting was fully equal to that of direct. 

Mr. Tweepy protested against naked metal filament lamps 
being displayed in shop windows. Не considered that a shop- 
keeper offending passers-by in that respect should be liable to 
prosecution for nuisance. À 

Mr. G. F. Pirprrcg found it hard to persuade customers that 
indirect lighting was equal to direct. In one case he had 
proved by photometry test that the indirect method was rather 
better than the direct, hut could not get the customer to believe 
it was so. 

Mr. F. W. Parkes advocated a more liberal use of silvered 
reflectors, applied to shop-window lighting. He had found it 
& very economical system. 

Mr. DorvcrAs asked for a definition of ''glare." “Glare,” he 
understood to mean, ‘“‘light in the range of vision not coming 
from the object of vision and having an intensity proportionally 
great.” 

Other speakers agreed that the comfort of indirect lighting 
was undoubted, but opinions differed as to its comparative 
efficiency. 
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STREET LIGHTING IN THE CITY OF LONDON 


(Concluded from p. 20.) 


Our readers will doubtless be interested in the following 
details of the span-wire construction :— 


The span wires are fixed to rosettes screwed to mild steel 
plates & in. thick by means of two or more §-in. diameter mild 
steel bolts. The back plates are attached to the wall by two or 
more Lewis bolts, about ł} in. diameter, spaced 11 ins. apart, 
and penetrating 5 ins. into stonework, or 7 ins. into brickwork. 
In Fig. 2 a diagram is included which will explain the method 
of suspension. The two main cross-street span wires, the outside 
diameter of which is 5/16 in., consist of 19 crucible steel wires, 
and a centtal core of mild steel. In the earlier designs а core 
of rope was used, but this was found in time to absorb moisture, 
and so was liable to deteriorate. The breaking stress is about 
44 tons. These wires have generally а sag of about six degrees 
between the central headpiece and the wall. The draw wires 
for traversing the trolley and lowering the lamp are of the 
highest quality, galvanised flexible stranded steel rope 4 in. in 
circumference. The breaking stress is about 2,500 lb. All the 
flexible wires are impregnated with а special hydro-carbon 
grease to prevent electrochemical action due to moisture. The 
weight of the central headpiece is about 70 lb., and the lamp 
about 45 lb. Taking all factors into account, the working stress 
is equivalent to a 750-lb. stress on the attachments. АП parts 
of the equipment are designed to meet the strains with a factor 
safety of 10. Tests are carried out, before any erection is passed. 
to at least four times the calculated stress by hanging a lead 
weight on а long line in place of the lamp, and setting 1t swing- 
ing. Measurements of extensions, sags, &c., are then made. 


The equipment was assembled in the shops of the City 
Co.. and the winches, headgear, &c., were supplied by the 
London Electric Firm, Ltd. (Croydon), who have for many 
vears specialised in lamp-lowering gear, and whose existing 
standard designs have been modified for the heavier duty 
thev will have to do, in conformity with the requirements 
of Mr. Frank Bailey, the Engineer-in-Chief of the City of 
London Electric Lighting Co. То Mr. Bailey and his staff 
we are indebted for assistance in the preparation of this 
article. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


ALUMINIUM.—A convenient  waistcoat-pocket-sized note- 
book, giving much concise information on aluminium rod, tube 
wire standard sections, &c., as well as particulars n to 
aluminium alloys, and other useful notes, has been prepared by 
the British Aluminium Co., Ltd. (109 Queen Street, E.C.), who 
will be pleased to send copies to those of our readers who are 
likely to make practical use of the information. 

ELECTRIC FIRES.—A list from Neville Williams & Co. 
(804 Southwark Street, S.E.) describes a portable “ Ensign" 
electric fire made and marketed by the firm. The element is run 
at a red heat, and is contained in a fire-box which can be readily 
separated from the frame, so that any one of a variety of 
designs may be used. The standard pattern is of simple design 
in iron with a copper ledge in front. Easy and cheap replace- 
ment of the heater wire is one of the good features claimed. 

G.E.C. TELEPHONES.—The General Electric Co., Ltd., 67 
Queen Victoria Street, E.C., are now. distributing a revised 
edition of their telephone list. It is, in most respects, similar to 
the preceding edition, but it differs in respect to list prices, and 
it is for this reason that the company are anxious to get this 
list into the hands of contractors and others. 


Readers desiring copies of catalogues or pamphlets should 


apply to the firms 1n question, referring to the notice in 
“ Electrical Engineering." 


ADVICE ON COUNTRY HOUSE LIGHTING.—Under this 
title, Simplex Conduits, Ltd. (113-117 Charing Cross Road, 
W.C.), have issued a little booklet which cannot fail to be useful 
to owners and prospective owners of private lighting plants and 
their electricians. It has been prepared in answer to several 
requests for a publication dealing in simple language with the 
various uses of electricity in the average country house. Sug- 
gestions as to the arrangement of the lamps and the application 
of other electrical apparatus in the various rooms are given, 
and there are hints on the maintenance of the plant and installa- 
tion. The company will be pleased to send small quantities of 
copies, free of charge, to any electrical contractors carrying out 
country house installations. 


| ELECTRIC TRACTION NOTES | 


The National Electric Construction Co. is doing its best 
to get free of its difficulties in carrying out their contracts 
with the Oxford Corporation, and in connection with the 
Folkestone, Sandgate and Hythe tramway scheme, both of 
which lines were to have been on the surface contact system, 
now banned by the Board of Trade. At Oxford the powers 
for converting the horse lines to electric traction expire in 
1914. and the trouble is to secure some system of traction 
which will not involve the use of overhead wires in the 
one-and-a-half mile of track in the centre of the city. As 
the conduit system is too expensive, the Company is now 
considering the possibility of using petrol-electric tramcars. 
As to the Folkestone scheme, the Company, as already men- 
tioned in our columns, has deposited a Bill in Parliament 
authorising it to adopt trolley omnibuses. The history of 
this scheme is that the Company contracted with the Councils 
of Folkestone, Sandgate and Hythe, to construct tramways 
on some system not using overhead wires, and a sum of 
£15,000 was paid to Folkestone, £1,500 to Hythe, and 
£3,600 to Sandgate, in order to obtain the necessary ''con- 
sents " from the Local Authorities. These sums have not only 
been paid, but have actually been spent by the Councils on 
certain road widenings. In Folkestone the £15,000 was nomin- 
ally to reimburse the Council for the cost of road widening in 
the Cheriton Road incurred about two vears before the Company 
obtained powers for the tramway, and in one of the other 
cases, we believe, the road widening was carried out in a 
road not even on the line of the proposed route. The 
Company have already tried unsuccessfully to obtain per- 
mission from the Councils to erect overhead wires, and their 
Bil will presumably meet with opposition from all three 
Councils. There is also a clause in the Bill which states 
that if, within six months of the passing of the Act, the 
Councils agree with the Company not to proceed with any 
scheme, they shall repay the sums received from the Company 
mentioned above. 

A committee is to be appointed by the Bristol Corporation 
to consider the question of purchasing the Bristol Tramway 
Companv’s undertaking. 

The Sheffield Tramways Committee have contributed 
£2,000 from the special purposes fund towards the cost of 
extending the Applied Science Department of the University. 


TELEPHONY AND TELEGRAPHY 


QNCLUDING WIRELESS) 


Major Archer-Shee, who wrote the much-discussed article 
in the National Review last September, gave evidence last 
week before the House of Commons Committee which is 
considering the Imperial wireless telegraph scheme. He 
said he was a strong supporter of State control and manage- 
ment, and recommended that the Admiralty or Post Offiee 
should deal with this matter. directly. Further, he could 
not understand why such special consideration was being 
given to the Marconi Co. whilst other companies had not 
even been asked to tender. Whilst he considered that an 
ordinary cable system would be more efficient for Imperial 
communication, he was not antagonistic to wireless tele- 
graphy, but nevertheless thought that if a Technical Com- 
mittee had been set to work to test the various svstems, the 
Marconi system would not have been the selected опе. 
Already in the House of Commons Major Archer-Shee has 
dissociated himself from any of the charges made against 
Ministers. The suggestion now made was that the Com- 
mittee should present an interim report recommending the 
acquisition of sites in order to make a commencement with 
the work, pending a report by Technical Committee as to 
the best system to adopt. Mr. V. Gandil, the representative 
in England of the Poulsen system, was closely cross-examined 
with regard to the financial resources of the Poulsen Co., and 
the work which it had carried out. He was unable to tell 
the Committee between which two points, apart from San 
Francisco and Honolulu, the system was in daily communica- 
tion, but he complained of the view expressed by Sir Alexander 
King. Seeretary to the Post Office, that the Poulsen system 
would be unable to meet the requirements of the 
contract, as being a most damaging one. He suggested to 
the Committee that it should not be taken seriously, as 
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Sir Alexander Ring was a layman, and had no technical know- 
ledge. It was pointed out to him by the Committee, how- 
ever, that the statement in question was made on the advice 
of the Post Office experts. Mr. Gandil further stated that 
had the Poulsen Co. been given an opportunity to tender for 
the scheme, they could have given financial guarantees for 
carrying out the work, and would have certainly been prepared 
to quote less than £60,000 per station. The solicitors to the 
English Poulsen Co. have also given evidence, the tone of 
which was one of complaint at the attitude of the Government 
towards the Poulsen system. , 

The report of the American Marconi Co. shows that con- 
siderable progress has been made during the past six months. 
Not only has the business of the United Wireless Telegraph 
Co. been taken over, but an additional 200 vessels have been 
equipped with the Marconi system. The net profits for the 
six months to the end of August amount to £5,000. 

On the first day of the year the line between Bagdad and 
Bassorah was down, but was working normally on the 2nd 
inst.—The Compagnie Francaise des Cables Télégraphique's 
cable between Paramaribo and Cayenne is also interrupted. 
Telegrams for the latter place are being despatched by every 
opportunity.—The two routes between Indo-China and Siam 
were down on the 2nd and 8rd inst.—The Fao route was 
down again from the 4th to the 6th inst.—The line between 
Otranto and Vallona ceased working on the 6th inst.—It 
is understood that extensive repairs are being undertaken in 
connection with the Direct Atlantic Cable, and that the 
work has been secured by Messrs. Siemens.—Some disturb- 
ance to the normal flow of Atlantic Cable traffic has been 
caused by failure of landlines and connecting cables in 
Ireland. This has been put right.—Mr. Baxendale, late of 
the Pacific Cable Board, is now in New York on the business 
of the Wireless Company, with which he has now become 
identified.—4An important new cable is to be laid in the East 
shortly, and is already being manufactured. 


Aberdeen: Trouble with Electrical Contractors.—In consc- 
we of statements made in a certain letter recently, Mr. 

- A. Bell, the City Electrical Engineer, has entered an action 
against some local electrical contractors for £1,000 damages. 


Acorington: Gas Power Plant.—The gas power generating 
plant is now practically complete, and was given a thoroughly 
ee ten-hour run under full load conditions last 
week. 

Batley: Proposed Electricity Extensions.—The respective 
advocates for extending the Municipal electricity works, and 
of taking a supply in bulk from the Yorkshire Electric Power 
Co., are providing the local newspapers with some interest- 
ing reading matter, for as soon as one member of the Council 
champions the first course of action, another replics with 
strong advocacy of the bulk supply scheme. The Council 
itself has not yet come to any conclusion. 

Belfast: The New Power House.—A deputation of rate- 
payers waited upon the Corporation last week to ask that the 
proposal to construct a new power station should be post- 
poned for the present. The deputation was composed of 
representatives from many of the large works in Belfast, and 
the chief ground for the request is the possibility of a mistaken 
policy on the part of the Council in deciding upon steam 
generating sets, in view of the developments in connection 
with the Diesel engine. Another reason for urging delay 
was that the present is a bad time for borrowing money. It 
appears that Messrs. Harland and Wolff have decided to instal 
Diesel engines in their large power station, and have, after 
a period of working, offered to place the results before tho 
Corporation. Hence another reason for delay. 

Brighton: A Peculiar Mishap.—Although only causing an 
interruption to a small section of the supply for ten minutes, 


an accident which occurred at the Brighton electricity works 
and town sub-station on Friday evening last presents some 
points of considerable interest. One of the high-tension coils 


on the stator of a 1,300-h.p. induction motor at the sub-station 


went to earth, and the oil switch controlling the machine 
failed to trip on one leg, with the result that the arc was 
maintained and the resistance, earthing the neutral of the 
machine at the power-house, was burnt out, and the drop 
in the H.T. voltage caused the other induction motors running 
in parallel to trip their circuits. There was further trouble 
at the power-house, which, however, did not in any way 
interfere with the supply. The earth wire connecting the 
neutral point of one of the machines with the earth resistance 
‘bus wire was composed of only ordinary grade insulated 
cable, and, when the earth resistance was blown to pieces, the 
loose end of this cable fell foul of the lead-covered three-core 
cable connecting the alternator with its oil switch, and before 
the defective leg on the oil switch at North Road had been 
knocked out, this wire became red-hot, and seared a hole in 
the lead sheathing of the machine cable, causing a "short "' 
between one phase and earth. The machine circuit was in- 
stantly cut out and the field circuit broken, and no damage 
was done to the machine, but the cable, however, was nearly 
burnt in two. Mr. Christie advises central station engineers 
to make the cable in connection with the earthing of the 
neutral of a three-phase machine of the same quality insulation 
and as carefully supported mechanically as the high-tension 
circuit up to the earthing resistance. 

Cromer: Proposed Sale of Electricity Undertaking.—The 
ratepayers are not disposed to allow the decision of the 
Council to transfer the electricity undertaking to Messrs. 
Edmundson’s without very strong effort to prevent it. A 
three hours’ public meeting took place last week, and on 
a poll being taken, there was a majority of more than 2 to 1 
against the transfer. 

Essex: Electric Supply.—The County of London Electric 
Supply Co. propose to acquire 34 acres of land in Dagenham 
with a frontage to the Thames for the purpose of a generating 
station. 

London: Woolwich: Position of Electricity Undertaking.— 
The loan of £19,000 recently sanctioned by the L.C.C. for 
extensions to the electricity works was on the understanding 
that the Council repays within three years the outstandin 
balance amounting to £9,228 of loans for machinery an 
plant at the Plumstead Station, which will be rendered 
obsolete by the adoption of the £40,000 scheme referred to 
on p. 718 of our issue of Dec. 19th, 1912. 

Nottingham: Water Power Scheme.—We reported some 
time ago that, on the initiative of Alderman A. Ball, the 
Corporation decided to obtain reports on the possibilities of 
using two weirs in the district for generating electricity. 
Accordingly, Mr. E. W. Monkhouse, of Westminster, took 
the matter in hand at the request of the Corporation and has 
now reported. This report shows at once that the scheme 
would be a financially unsound one. The total brake horse- 
power obtainable from one weir at low water is only 160, and 
from the other it is only 180, and the figures show that the 
expenditure of £52,869 which would be necessary would result 
in а loss of £191 per annum, whereas with the same capital 
expenditure on an up-to-date steam plant, assuming a 22 per 
cent. load factor, there would be a profit of £8,902 per 
annum. Mr. Monkhouse definitely recommends the Corpora- 
tion to give up the idea of water power, and when the time 
comes for making extensions to put down a thoroughly up- 
to-date steam plant. 

Suffolk : Purchase of Electricity Co.—The Suffolk Electricity 
Co., which owns works at Felixstowe, Diss and Stowmarket, 
is considering an offer of purchase by Dr. C. H. Leibbrand. 


The Effect of Electric Radiater Heat.—We have received an 
interesting photograph from the Dowsing Radiant Heat Co., 
Ltd., which shows that so intense was the heat given out by a 
Dowsing radiator which was on show in the window of Messrs. 


Troy & Co., of Hampstead, that the glass was unable to with- 


stand it, and was cracked severely. 
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(This Patent Record 4s compiled by our own Editorial Staff and 1s Strectiy Copyright.) 


Specifications Published Jan. 2, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 


27,342/11 and 27,545/11. Extracting Metals from Ores. 
H. S. Mackay. These specifications relate to those processes 
where chlorine is used as the reactive agent. Chlorine acids 
are produced by electrolysis, and the ore 1з then treated with 
this solution, the resulting solution being again electrolysed, 
and after this again used for treating the ore, and во on. 
By one method a solution of sodium chloride is electrolvsed in 
the presence of copper. For ores containing sulphate, a chloride 
of an alkaline metal is used. "Treatment for ores containing 
sulphur is also given. One figure to each specification. 

27.856/11. Melting Metals and Alloys. R. S. Witz. The 
method does not apply to iron and steel. To prevent oxidation, 
a thin layer of glassy or slag-like material is allowed to form 
on the molten surface. This acts as the resistance of a tilting 
electric furnace, and so is kept sufficiently hot without it being 
necessary to raise the molten metal up to boiling point. Three 
figures. 

7650/12. Small Variable Speed Dynamos. C. ScuLick. А 
variable-speed dynamo for lighting vehicle-lamps has on its 
armature a coil which is automatically short-circuited by a 
centrifugal switch, and so acts demagnetisingly, when a pre- 
determined speed is reached. At low speeds the demagnetising 
coil helps the main coil. Nine figures. 


6.987 /12. Adjustable Condenser for Wireless. A. С. Cossor, 
Ltd., and H. J. SrENNING. The condenser is made of small 
size by winding alternate layers of insulating and conducting 
materials on to a bobbin, and varying the number of layers. 
One way is to have a central bobbin surrounded by four others, 
alternately carrying conductor and dielectric. By revolving the 
central bobbin the desired result is obtained. Three figures. 


7,486/12. Control for Screw-cutting Lathes. C. G. M. 
BENNETT and L. S. Еоѕввооке. This specification describes an 
electrical arrangement devised to do away with the necessity 
for chalking the change wheels when cutting odd threads. The 
lead screw can only be engaged when its position relatively to 
that of the mandril is correct. The arrangement was described 
in ELECTRICAL ENGINEERING, October 10th, 1912, p. 562. 


8,058/12. Incandescent Lamp with Bipartite Bulb. P. 
WeisseE. The lower edge of the cup, which extends conically 
downwards, is embedded in the trough-shaped outer edge of 
the filament carrier to reinforce the joint. The diameter of the 
opening of the bulb allows the filament carrier to be removed 
without melting any part of the glass. One figure. 


12.869/12. Manufacture of Tungsten and Molybdenum in 
Ductile State. WESTINGHOUSE METALLFADEN GLUHLAMPENFABRIK. 
The metal or alloy to be treated is first heated. and then cooled 
slowly while under pressure. This is effected by embedding the 
body in a molten mass or heated mould, which cools slowly and 
so exerts the required pressure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day. and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Names in italics indicate communicators of inventions from abroad. 

Summaries of some of the more important of these patents will 
appear in our next issue. 


Arc Lamps: Worstey [Raising and lowering gear] 28,668/11. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: KarLLMANN [Conductors] 28,459/11; British THomson- 
Houston Co., TavroR, WHITAKER, and Ѕронвокс [Distributing] 
5,5532/12; Brookinc and Sr. Hevens Caste & HunssER Co. 
[Insulating boots] 17.864 /12. 

Dynamos, Motors, and Transformers: Brown, Bovert & Co. 
[D.C. dynamo pressure regulation] 28,486/11: Britisin THomson- 
Houston Co., and Garton [Generators] 4.529/12; Warwick 
MACHINERY Со. (1908) (G.E.C.,— U.S.A.) ['Turbo-dvnamos] 
1.497:12; British Тномѕох- Носхтох Со. (А.С, U.S.A.) 
[Vapour rectifiers] 7,775.12: BERGMANN A.-G. [Speed regulation 
of asynchronous motors] 12.154,12: ALLGEMEINE ELEKTRICITATS- 
Ges. [Power machine plant! 16.517: 12. 

Electrochemistry: Baver [Regenerative production of Röntgen 
ravs| 15.171 12. | 

Ignition: Srewexs & Harskr [Distributors] 19.069 / 12. 

Incandescent Lamps: Frenot {Combined bulb and diffuser] 
13.796 / 12. 

Meters: ScuupprsserR [Excess load] 13,602 /12. 


Storage Batteries: TAYLOR 
28.859 /11. 

Switchgear, Fuses, and Fittings: Dnrrisu. Тномѕох-Носзтох 
Co. (С.и. Co., U.S.A.) [Contacts and electrodes} 536/12; 
Lucas and Jackson [Battery terminals] 9,278/12; Merriam 
[Switches] 14,752;12: Mowrer [Terminal plugs] 23,564 12; 
STOTZ & COMPAGNIE ELEKTRICITATS [Plug] 23,877 /12. 

Telephony and Telegraphy: Wat [Telephone meters] 1,157/12; 
Marconi’s WinkLEss TELEGRAPH Co. and Rounp [Receivers] 
5,055/12; Murrneap [Reception of “call up" signals in wireless] 
5,445/12; RamponrR [Telephones] 16,241/12; Hetnicke and 
JASPER [Wireless] 18,632/12; Imray (Compagnie Generale Radio- 
telegraphique) [Adjusting length of spark gaps] 26,457 /12. 

Traction: Evans (Deadening noise of trains in tubes, &c.] 
28,051/11; Cooke and Jonwsow [Insulating fish plate] 6,717/12; 
Соок and ScHENCK [Station indicator for vehicles] 9,360/12; 
WHITE (Carson) [Automatic block signalling] 10.208/12. 


Miscellaneous: SiBLEY [Automatic plano players] 7,569/12. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 

Arc Lamps: GENERAL Composinc Co. Ges., 28,503/12. 

Distributing Systems, &c.: Soc. INTERNATIONALE DE LUMIERE 
Ероре [Lighting] 28,229/ 12. 

Dynamos and Motors: Soc. ANox. WeEsTINGHOUSE-LEBLANC 
[Automatic balances for rotors] 16,809/12; SIEMENS SCHUCKERT- 
WERKE Ges. [Safety device for] 28,483 /12. 

Ignition: Roprecut [Spark plugs] 28.412/12. 


Incandescent Lamps: FISCHER end ZiMMERWANN [Incandescing 
bodies] 24,875 /12. 


Miscellaneous: HASLER Akt.-Ges. [Speed indicators] 17,045/12. 


Opposition to Grant of Patents. 


20,20//11. Spark-Plugs. Н. С. Гохсғовр, W. W. LowcG- 
FORD, and W. A. Crank. The opposition to this patent has 
been unsuccessful. and the grant allowed. 

5.551/12. Production of Adjustable Frequency. К. ZickLen 
and H. С2ЕРЕК. The opposition to the grant of this patent by 
Mr. W. P. Durtnall (see ELECTRICAL ENGINEERING, September 
26th, 1912) has not been successful. The grant is allowed. 


Expiring and Expired Patents 


The following Patents expire during the current week, after a life 
of fourteen years :— 


516 of January 9th, 1899. Telegraph Relays. A. MviRHEAD. 
The following details are covered by this specification: А 
means by which the mechanism which imparts directive force 
to the signal coil effects electrical variations in the local circuit. 
A method of imparting a constant tremor to the contact-maker 
through a friction. gear, so that it may keep to its true zero 
position. Тһе mechanism actuating the contact- maker is curbed 
by means of an ‘overflow’ connection between the two circuits. 
The apparatus may be affixed to a siphon recorder, and may be 
duplexed. Nine figures. 

517 of January Sth, 1899. Type-printing Telegraphs. С. D. 
ABEL (Siemens d Halske). The same apparatus may be used 
as transmitter and receiver by untrained persons. А number of 
constructional details are protected. Three figures. 

557 of January 10th,. 1899. Automatic Reversible Booster. 
J. 5. HicHriELD. The armatures of a motor. exciter. and 
booster are all mounted on one shaft. The currents from the 
exciter oppose those from the source of energy and excite the 
field magnet of the booster. the armature of which is in series 
with the source of energy and the load. 
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The following are the more important Patents that have become 
void through non-payment ot renewal fees. 


Switchgear, Fuses, and Fittings: A. F. Berry [Thermally con- 
trolled electro-magnetic switehes for cutting in and out supple- 
mentary transtormers| 19.015 05; J. Booker [Combined motor 
starters and speed regulators} 20,580 06. 

lelegraphy: SreMeENS Bros. & Co. (Siemens & 
‘Polarised relays for high-speed working] 19.877 03. 

Traction: k. А. Haprrenp and D. Garpnarru {Conduits for 
tramways. Фе, : Construction at junctions] 20.240 02: SIEMENS 
Bros. & Co. (Ntemens d Halske) | Hand. levers for block sig- 
папи 20.779 07. 

Miscellancous: F. G. 
machine! 16.607 '00: I. 
20.586 07. 


Halek) 


Jaws [Postmarking and cancelling 
SUTHERLAND {Moving picture targets] 


Jax. 9, 1918. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


GENERATING STATIONS, SUB-STATIONS, MAINS, &c. 


Accrington.—A sub-station is to be erected to deal with 
the Clayton-le-Moors district. 

Bath.—The Local Gas Co. opposed at an inquiry last week 
into a loan of £8,000 for extensions to the electricity under- 
taking. The proposed loan consists of £8,000 for layin 
electric mains in Weston, a district recently incorporate 
with the city; £2,250 for prospective expenditure on mains 
during the next three years; £2,250 for house services, and 
£500 for transformers. Of these amounts £1,394 have been 
spent in anticipation of the loans on mains, £1,561 on 
services, and £240 on transformers. The Local Gas Co. was 
represented by Mr. Vesey Knox, K.C., the main point made 
on their behalf being to secure the insertion of the Northumber- 
land clause as regards the extension into Weston, in order to 
prevent any call on the rates in which the Gas Co. would 
have to take part. 

Birmingham.— Having definitely decided to erect a large 
new power station at Saltley with a total ultimate capactiy of 
100.000 kw., the Electric Supply Committee and their engineer 
and secretary are to visit London, Newcastle-on-Tyne, Glasgow 
and Liverpool, to inspect power stations there, before deciding 
upon the details of the new scheme. 

Doncaster.—Extensions to the electricity works are con- 
templated. 

Ellesmere Port.—4A site has been approved for a generating 
station, and an expenditure of £15,000 is contemplated under 
the Council's Provisional Order now before the Board of 
Trade. 

London: Stepney.—A loan of £18,000 for new machinery 
and mains is to be applied for. 

Maidstone.—The provision of an additional reciprocating 
engine set is recommended at a cost of £5,620. 

New Zealand.—The Thames Council require tenders by 
Jan. 30th for two 100-kw. Diesel engine sets with switch- 
board, mains, street lighting equipment, &c. A stipulation 
of the scheme is that the feeders and distributors sre to be 
of aluminium. Further particulars at 73 Basinghall Street, 
E.C. 

Oldham.—The installation of a 1,500-kw. turbo-alternator, 
and two 500-kw. motor-alternators, at an estimated cost of 
£13,000, is recommended by the Borough Electrical Engineer 
in order to meet the heavy demand which is coming in for 
power from large mills. In addition £9,500 will be necessary 
for mains, £1,200 for switchgear, and £5,000 and £1,800 for 
future expenditure on mains and transformers respectively. 

Stalybridge Joint Board.—A loan of £20,000 is to be taken 
up for extensions to the Joint Board's electricity works. 


— — 


In addition to the extensions of area mentioned in these 
columns in recent issues, the following municipalities are 
applying to the Board of Trade for powers to extend their 
electric lighting areas, and in connection with which orders for 
electrical plant and machinery тау Бе anticipated :—Becken- 
ham, Derby, Doncaster, Neath, Stoke-on-Trent, Watford and 
Wolverhampton. Extensions by companies in the following 
areas are also to be made :—Barnet, Dartmouth, Leatherhead, 
Northwood, Smethwick and Wellingborough. 


WIRING 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended , to make 
inquiries to ascertain whether electrical work will be required. 

Aberdeen.—New baths. 

Chester.—New buildings at Upton Hospital. 
Newgate Street. Jan. 20th. 

Dublin.— Considerable extensions to joint hospital. 
tect, T. F. McNamara, 192 Great Brunswick Street. 

Hamilton.— £30,000 hospital. 

Haslingden.— New Council school. 

High Wycombe.—Grammar school. 

—Electrical Installations at Camberwell School of 
Arts and Vauxhall Street elementary school for L.C.C. (See 
an advertisement on another page.) 

Manchester.—New goods offices for L. and Y. Railway. 

Portsmouth.—Extension to the electrical equipment of 
workhouse. 


H. Beswick, 
Archi- 
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Swansea.—Three hundred workmen's houses. 
Clerk. 

New municipal buildings. 

Tenbury.—Electric lighting of workhouse. 


MISCELLANEOUS 


Australia.—The Deputy Postmaster-General at Perth re- 
quires 2,165 ft. of lead-covered’ paper-insulated telegraph 
cable. Further particulars at 72 Victoria Street, S.W., or 
78 Basinghall Street, E.C. 

Birmingham.—The Tramways Committee are advertising for 
their annual supplv of stores, which includes electrical 
sundries. General Manager. Jan. 2"th. 

London: 1,.C.C.—Thrce-and-a-half miles of 4/0 grooved 
trolley wire. Clerk to Council. Jan. 14th. 

N.E.R.—It is stated that the North Eastern Railway Co. 
propose to extend their electric lines in the Newcastle area 
at a cost of £30,000. 

Plymouth.—Twelve months’ supply of arc-lamp carbons, 
meters, &c. Borough Electrical Engineers. Jan. 23rd. 

South Africa.—The Germiston Council] requires a trolley 
"bus installation. 

West Ham.—Engine-room supplies, chemicals, A.C. house- 
service wattmeters. Electrical Engineer. Jan. 24th. (See 
an advertisement on another page.) 


Westinghouse Co. and 
Messrs. Bruce Peebles and Co. for the supply of electrical 
apparatus at £903 and £2,187 10s. respectively, have been 
accepted. 

Eccles.—The tender of the British Westinghouse Co. for 
a twelve months’ supply of meters has been accepted. 

Hull.—The tender of Messrs. Cox, Walkers, Ltd., at £1,129 
has been accepted for the electric wiring and fitting of the 
teachers’ training college, Cottingham Road. This is the 
lowest tender, the highest being £1,460. 

London.— According to the Railway Gazette, contracts have 
been let fot a portion of the work for linking up the North 
London Railway with the Underground system of London. 

Talcahuano (Chile).—Messrs. Gillespic & Beales, pues 
engineers for Messrs. Martin Bros., Valparaiso, have place 
the following orders :—Generators, Messrs. Laurence Scott; 
battery, &c., Hart Accumulator Co.; switchboard, Messrs. 
Ferranti: cable, Messrs. W. T. Glover & Co.; crane, Messrs. 
Holt and Willetts; steel poles, Messrs. Stewarts & Lloyd; 
lanterns and fittings, Mr. Hadyn Harrison. 


= ———— e 


to the Wolverhampton Corporation Electricity Works since 
1898, and prior to that was Chief Assistant for two vears, has 
resigned in order to take up an appointment as Joint Managing 
Director with the Knowles Oxygen Co., of Wolverhampton, 
who manufacture oxygen and hydrogen gases by an electrolytic 


process. Mr. Shawfield’s resignation, which takes effect in 
about three months' time, will necessitate his giving up the 
presidency of the I.M.E.A. We understand that his resigna- 
tion will be formally tendered at a Council meeting this month, 
when it is expected that Mr. R. A. Chattock (Chief Electrical 
Engineer of the Birmingham Corporation), the senior vice- 
president, will be nominated for the year. In all probability, 


however, the mecting will be held in London, as originally 


arranged, and not in Birmingham. 

We are very pleased to be able to announce that Mr. W.J. 
С. Sowter, the Borough Electrical Engineer at Bray, has 
now sufficiently recovered from the effects of the serious 
accident he met with in July last, when & compressed air 
evlinder used in conjunction with a Diesel engine there 
burst, to enable him to resume charge of the Bray Electricity 
undertaking. As we have since announced in our columns, 
Mr. McDonnell, the Assistant Engineer at the time of the 
accident, and who was also injured, but fortunately not 
seriously, has now left the service of the Council and Mr. V. 
Dempsey, of the Galway Electric Supply Co., has been 
appointed his successor at a commencing salary of £104 per 
annum. 
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Messrs. Bruce Peebles, Ltd., have appointed Mr. Lee 
Murray to the Board. Mr. S. E. Bastow and Mr. J. H. 
Bunting have been appointed Joint Managers of the Company 
in place of Mr. Lee Murray. 

The Manchester Electricity Committee recommend the 
appointment of Mr. H. Lamb as Resident Engineer at the 
Stuart Street generating station, at a commencing salary of 
£350. 

Mr. C. N Hefford has been appointed temporarily to take 
charge of the Leeds Electricity undertaking. 

In consequence of Mr. Dickinson's removal to Liverpool. 
the duties of Hon. Secretary of the Yorkshire Section of the 
I.E.E. will in future be carried оп bv Mr. J. D. Bailie, 
Messrs. С. A. Parsons and Co.'s Leeds representative. 

Mr. Dundas Fox, Manager of the Penrith Electrie Supply 
Co., has severed his connection with that Company and has 
made arrangements to proceed to Canada with Mr. J. W. 
Bleasdule, his assistant engineer, to commence business as 
eonsulting engineers. Mr. J. W. Speight, who has hitherto 
been connected as Consulting Engineer to the Penrith Co.. 
has taken over the managership. 

The salary of Mr. G. F. Nayler, Chief Assistant Electrical 
Engineer at Nelson, has been increased from £140 to £160 
per annum. 

Mr. E. Jaeger has been appointed London Manager of 
Messrs. Jaeger Bros., 18 Christopher Street, Finsbury Square. 
E.C., in succession to Mr. Н. Steinbach. 

A chief assistant is required in Technical Department of 
the Union Cable Co. (See an advertisement on another page.) 

Laboratory assistant required at South Western Polytechnic. 
(See an advertisement on another page.) 

Jointer wanted in South Wales, accustomed to E.H.T. 
three-core paper cables. (See an advertisement on another 
page.) | 


An Unusual Application of the ‘“ Magnet" Ігоп.—Ап interest- 
ing case has just come to our notice of the use of an electric 
iron. During the recent cold spell in the North, a customer of 
the General Electric Co., Ltd., became anxious for the safety 
of his motor-car, in consequence of the danger of the water in 
the radiator freezing. For some reason a supply of oil for the 
heating lamp a dally employed in the garage could not be 
obtained. Possessing a 6-lb. "Magnet" Electric Iron, he hit 
upon the excellent idea of connecting it to a lamp-holder in the 
garage and placing it in the bonnet of the car. The effect was 
entirely satisfactory, and we are pleased te learn that the 
customer referred to has lost no time in purchasing a G.E.C. 
Electric Heater for his garage. 


MISONLLANHOUS. 


F. Н. LOVELL & COMPANY, 
of 
ARLINGTON, NEW 
U.S.A. 
DESIRE TO ANNOUNCE 
That they maintain a large and well- 
equipped Brass Foundry, Machine - shop. 
and Finishing Rooms suitable for the manu- 


JERSEY, 


facture or assembly of electrical and 
steam specialities. They аге in close 


touch at all times with the U.S. Navy 
Department and the leading companies, 
whose patronage they have enjoyed for 
many years. They аге therefore pcculi- 
arly fitted to handle under the new pro- 
visions of the new U.S. Асі governing 
the free importation of material used in 
shipbuilding, such raw materials апа such 
devices as can be imported in part and 
assembled here. 

They solicit the inquiries of all those 
who аге desirous of obtaining capable 
U.S. Agents for the handling of their 
products. 


JAN. 9, 1918. 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.— Messrs. G. Smith and Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£81 lós. to £82. (Last week, £81 10s. to £82.) 


Patent for Sale.—A patent of clectric current regulators is 
offered for working in this country. (See an advertisement 
on another page.) 

It is desired to work in this country a patent for improve- 
ments in forecarriages for motor-cars. (See an advertisement 
on another page.) 


Armorduct Manufacturing Co., Ltd.—This Company state 
that they have acquired the sole licence for the manufacture 
and sale of Mr. Napier Prentice’s " Lightning" Cooking Oven, 
and that they will be placing it on the market some time 
in February. They also announce that they are making 
further large extensions at their Witton Works to cope with 
the inereasing demand for their specialities. 


Electrical Engineering and Equipment Co.—This Company 
has taken over the agency of the Verinigte Isolatorenwerke 
of Berlin, with the exception of traction material. 


Bankruptcies.—The public examination of Messrs. Samuel 
Lord and W. Sutton, electrical engineers, Redeross Street, 
Liverpool, took place last week. There are unsecured 
liabilities of £3,340 with опу £3 10s. assets. The debtors 
traded as the Howe Electrical Engineering Co., and the failure 
is attributed to the large sum of money spent on the develop- 
ment of certain patents. 


National Telephone Co.—Creditors are requested to send in 


particulars of their claims not later than February Ist, to G. 
Franklin, Telephone House, Victoria Embankment. 


Dissolution of Partnership._-\'r. A. J. Boult has retired 
from Messrs. Boult, Wade & Tennant, Patent Agents, 111 and 
112 Hatton Garden, Е.С. The business will continue as usual. 


Willans & Robinson.—' l'he accounts for the year to June 30th, 
1912, show a trading loss of £20.881, after setting aside £18,607 
for depreciation and debenture interest. A scheme, which will 
involve the entire rearrangement of the share capital of the 
company, 18 to be submitted to the shareholders to-day. This 
embraces a working arrangement with another English engineer- 
ing firm (one which has for six years paid 20 per cent. per 
annum to their ordinary shareholders). who will invest some new 
capital in the company, and will, it is suggested, be able to 
place regularly with the company a large number of orders at 
remunerative prices. 


CALENDARS AND SOUVENIRS FOR 1913 


We are very pleased to receive a most substantial desk blotter 
and diarv of subdued design in their usual style, from 
A. Graham & Со. (St. Andrew's Works, Crofton Park, S.E.). 
This firm have also presented us with a useful httle book. giving 
the daily tide tables for the principal seaports of the United 
Kingdom, port charges. knot tables. distance tables, together 
with electrical tables, &c. 

A tear-off wall calendar from the Westinghouse Brake Co., 
Ltd. (Chain Department, 82 York Road, King's Cross, N.) 
illustrates the Company's rocker joint chain. 


A wall calendar from the Jandus Are Lamp & Electric Co.. 
Ltd. (Hartham Read, N.). is embellished with an excellent 
reproduction of an original water-colour, specially prepared for 
this occasion. The firm will be pleased to forward a copy of 
this calendar to any of our readers interested in their manu- 
factures. 


A small but bold and clear wall calendar—one sheet to a 
month—has been received from Nalder Bros. & Thompson, Ltd. 
(34 Queen Street, E.C.). | 

The Liverpool Electric Cable Co., Ltd.. have printed on their 
wall calendar for 1915 a striking picture of their new works 
in Bootle, Liverpool. The calendar itself will be useful for 
otfice purposes, as the figures are printed in white on a dark 
green background, and stand out very prominently. 


We have received a copy of a practical telephone card from the 
Benjamin Electric Со. (117 Victoria Street, S.W.). 
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SUMMARY 


AN article, based on a paper and discussions at the 
Institution of Electrical Engineers, reviews the various 
methods possible for improving the power factor in А.-С. 
systems, and in particular the Miles Walker phase 
advancer, which is suitable for use with large motors. 
It is similar to the Scherbius machine with the addition 
of a field magnet. The question as to whether con- 


densers are still too costly for general use was debated, 
and it appears that over-excited synchronous motors are 
too expensive to employ as phase advancers when large 
currents are in question. (Page 31.) 


Our “ELECTRICAL ENGINEERING Literary Section" 
contains a list of new publications, reviews of a 
number of technical books, and gives a selected list 
of recommended works on all branches of electrical 
engineering. (Page 33.) 


Ом the advice of Mr. J. Е. C. Snell, the St. Maryle- 
bone Borough Council have decided to adopt the three- 
phase system of generation at their power station, and 
have ordered two 3,750 K.V.A. Oerlikon turbo-alter- 
nators. (Page 37.) 


A GENERAL exposition of the steam end of turbo- 
generators was given on Tuesday by Mr. J. P. Chitten- 
den before the Rugby Engineering Society. (Page 37.) 


A NEW enclosed reversing switch and an electric tea- 
making equipment are described in short illustrated 
articles on pages 37 and 38. 


THE prominent question of the improvement of power 
factor on А.-С. systems is well treated in reference 
to the use of over-excited synchronous motors or rotary- 
condensers in conjunction with induction motor-loads 
in our “Questions and Answers" columns. (Page 39.) 


A FURTHER report has been issued regarding the con- 
version of the Berlin suburban railways to electric trac- 
tion. Schemes for the adoption of electrical working 
on the local lines in Vienna are also under considera- 
tion. (Page 40.) 


JUDGMENT for £12,515,264 was given by the Railway 
and Canal Commissioners on Monday last as the value 
of the National Telephone Company’ s undertaking. 
The straight line method of depreciation was held to be 
the more suitable, and “physical” life of plant was 
taken, though the lives assigned by the Company were 
reduced for various reasons. The only point upon 
which the Commissioners were поб unanimous was the 
charge for raising eapital. but this was allowed by a 
majority of 2 to 1.—The House of Commons Committee 
has recommended the appointment of an independent 
sub-committee to test and report upon wireless telegraph 
systems within three months.—The extension of the 
underground telegraph and telephone mains to the 
North of Scotland is stated officially to be a commercial 
impossibility. (Page 40.) 


THERE is some difference of opinion in the Shetheld 
Corporation as to continuing the wiring department.— 
The West Hartlepool waste heat power scheme will 
shortly be put into operation. —The Dublin Corporation 
have decided upon a maximum salary of £200 per 
annum for shift engineers.—The Rhyl Corporation are 
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adopting the “rateable value” system of charging.— 
Opposition is threatened at the forthcoming audit of the 
Marylebone electricity accounts.—Considerable coms 
plaint is being made as to smoke nuisance from the 
Salford electricity works. (Page 41.) 


A PATENT covering various details in the connections 
to and mechanism of a submarine relay by S. G. Brown 
expires during the current week after a life of fourteen 
years. Among the Specifications published by the 
Patent Office on Thursday last were three relating to 
wireless. The Bergmann A.-G. are protecting the use 
of a direct-coupled exciter to a rotary for induction 
motor control, an electrolytic excess-current meter is 
covered by E. Schuppiser, and the B.T.-H. Co. claim 
the use of wrought tungsten for contacts subjected to 
high temperature. (Page 42.) 


THE Sheffield tramways and lighting power-houses are 
to be linked up. A 120 kw. reciprocating set and switch- 
gear is required at Colwyn Bay; rotary converter plant 
by an Indian company; traction battery, booster, and 
switchgear at Nelson; steam turbine plant at Lincoln, 
and a switchboard at Salford. Extensions are contem- 
plated at Watford, £12,564, and Gravesend, £10,000. 
Street electric lighting is to be carried out at Nuneaton, 
and miscellaneous stores are required at Belfast and 
Cheltenham. (Page 48.) 


Electrical Concerts.—Last Friday, by a peculiar coincidence, 
the Electroharmonic Society and the Batti-Wallahs held their 
smoking concerts simultaneously at the Holborn Restaurant— 
needless to say, in different rooms. At both there was a good 
attendance, and at the Batti-Wallahs Society in particular there 
were far more members and visitors present than usual; the 
total attendance at this concert was 157. Several members 
divided their favours between the two societies. 


ОЙ1АМ 
AAMAS 


ARRANGEMENTS FOR THE WEEK 
FRIDAY, JANUARY 17тн. 
Royal Institution. 
9 p.m. SURE discourse. ''Further Applications of the 
ш of Positive Rays," by Prof. Sir J. J. Thomson, 
MONDAY, JANUARY 20тн. 
Institution of Electrical Engineers: Newcastle Section. 
7.30 p.m. At Armstrong College. ‘‘Electric Resistance 
elding,” by P. Bucher. (An abstract of the Paper 
and discussion in Manchester was published in our issue 
for January 2nd, p. 7.) 
TUESDAY, JANUARY зт 
Institution of Electrical Engineers: Newcastle Section. 
7.50 p.m. At Literary and Philosophical Society, Middles- 
brough. Mr. Bucher will repeat his Paper as above. 
Institution of Electrical Engineers : Manchester Students’ Section. 
7.50 p.m. At Municipal Technical School. ‘Street Photo- 
metry,” by S. E. W. Taylor. 
THURSDAY, JANUARY 23вр. 
Institution of Electrical Engineers. 
8 p.m. ''The Use of a Large Lighting Batte 
nection with Central Station Supply,” by Е. 
FRIDAY, JANUARY 24тн. 
Royal Institution. 
9 p.m. Evening discourse. ''Recent Advances in Scientific 
Steel Metallurgy," by Prof. J. O. Arnold, F.R.S. 
Association of Mining Electrical Engineers. 
East of Scotland Branch. Meeting at Dunfermline. 


The London Electrical Engineers. 

THURSDAY, JANUARY 16TH. С. Company.—Company Training, 7 to 10 p.m. 

FRIDAY, Jasvanv 17TH. D. Company.—Recruit Training, 7 to 10 p.m.; 
Company Training, 7 to 10 p.m. 

SATURDAY, JANUARY 18TH. D. Company.—Week-end run at Fort Coalhouse. 
No arms or ‘equipment will be taken. Parade at Fenchnich Street Station at 
3 p.n. Headquarters will be opened fir Regimental business from 10 a.m. 
till 12 noon. 

MonDAY. JANUARY 20TR. 
Company Training, 7 to 10 p.m. 

TuEspaY, JANUARY 2187. B. Company.—Recruit Training, 7 to 10 p.m.; 
Company Training, 7 to 10 p.m. 

THURSDAY, JANUARY 23RD. C. Company.—Company Training, 7 to 10 p.m. 

Frivay, January 24TH. D. Company.—Recruit Training, 7 to 10 p.m.; 
Company Training, 7 to 10 p.m. - 

SATURDAY, JANUARY 25TH. A. Company.—Week-end run at Fort Coellouse 
(as for D. Company last week). .Headquarters open from 10 a.m. till 12 noon. 


in Con- 


. Whysall. 


A. Company.—Recruit Training, 7 to 10 p.m. ; 
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MAINS ENGINEER TO APPLICANT FOR POST OF JOINTER :—Oh, so you've worked on Low and High 


Tension mains—ever had a shock ? 
JOINTER :—Yes, sir, four, sir, two of 'em fatal! 


Jax. 16, 1913. 
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PHASE ADVANCERS 


HE question of the design of apparatus for improving 
the power-factor in А.-С. systems was discussed last 
week іп а Paper by Professor Miles Walker (Manchester 
Municipal School of Technology), both at the Birmingham 
Local Section of the Institution of Electrical Engineers and 
at the London mecting. The Paper may be regarded as an 
extension of the one which Professor Walker read before 
the Т.Е.Е. in 1909 (KErEcTRICAL ENworiNEERING, Vol. V., 
January 21st, 1909, p. 65, and May 6th, p. 420). 

The apparatus now in use for improving power factor is 
as follows :—The over-excited synchronous motor, the static 
condenser, the Scnerbius phase advancer, the Kramer phase 
&lvaneer, the Kapp vibrator, and the Miles Walker phase 
advancer. The synchronous motor is expensive to instal, 
as н large machine is necessary. This is brought out, incident- 
ally, in our Questions and Answers columns in this issue. 
The static condenser suitably designed for the purpose in 
view could be obtained in 1909, according to Mr. W. W. 
Mordey (ELECTRICAL ENGINEERING, Vol. 5, May 27th, 1909, 
p. 481), at a less cost than a synchronous motor, and with 
only a quarter the annual losses. In the discussion in 
London, Mr. A. W. Ashton spoke strongly in favour of 
condensers. The initial cost is, he said, about £2 8s. per 
k.v.a., and is practically independent of pressure. Further 
advantages of condensers are great strength mechanically, 
ability to stand overloads of 800 per cent. and a temperature 
rise of 30? above normal. 

On the other hand, Mr. A. M. Taylor (Birmingham) had 
found, on going into the cost, that this was prohibitive, as 
the expense per kw. would amount to something like £5. 
He thought that, as the capacity necessary for the condenser 
varies inversely as the square of the voltage, it would be 
feasible to use a condenser in connection with a high-pressure 
transformer. To the cost of the condenser would then have 
to be added the cost of the transformer, but some saving 
mieht even then be effected. 

Professor Walker, however, pointed out that the economy 
suggested is open to question, as the high voltage necessitates 
increasing the thickness of the dielectric in the condenser, and 
this causes the capacity to fall. 

The Scherbius phase advancer manufactured by Brown, 
Boveri & Co. is in considerable use on the Continent, and gives 
excellent results. The overall dimensions of a set capable 
of bringing a 600-h.p. motor to unity power factor are 50 in. 
by 22 in. by 25 in., and its weight 750 lbs. Power factor 
curves for a 400-h.p. 32-cycle motor running at 160 r.p.m., 
with and without the advancer, are given in Fig. 1. The 


Fic. 1.—Power Facror Curves or 400 н.р. MOTOR. 
THE Lower CURVE WITHOUT AND THE UPPER CURVE 
WITH SCHERBIUS PHASE ADVANCER. 


winding, which is of the usual drum type, lies in holes in 
the laminated core. The ficld is produced by the armature 
itself and rotates at a certain slow speed. A smooth iron 
ring surrounds the armature to reduce magnetic reluctance. 
The required e.m.f. is produced by the cutting of the field 
bx the armature conductors producing it. The generated 
e.in.f. is high at small loads, so that at normal loads the 
current is already leading. If it is required that the power 
factor never exceeds a certain value, the machine is designed 
to become suturated at this value. 

The Kapp vibrator consists of an oscillatory magnet excited 
with a weak continuous current, and placed within a wound 
stator, one of which is put in series with cach of the rotor 
phases of the motor. As the current pulsates with the frequency 
of the rotor slip, the magnet oscillates, and induces un елп. Ё 
in the stator winding. This e.m.f. is leading. and the power 
factor is thus improved. The “injected” e.m.f. сап be 
controlled by adjusting the excitation of the magnet. Pro- 
fessor Kapp pointed out in the discussion that this machine 
is different from a rotary machine in that the injected e.in.f. 


as vectors, Fig. 3, the 2 


varies as current+slip, instead of current alone. His 
vibrator is therefore better than the rotary phase advancer 
at light loads and for slips of small magnitude. Tests on 
& 25-h.p. 500-volt motor running at 1,000 r.p.m., with the 
vibrator, showed that at 3-load the power factor was 0°82; 
at 4-load, 0°98; at }-load, 0°94; and at full-load, 0°93. Tests 
are in progress with a view to the adoption of the vibrator 
on the three-phase traction systems in Italy, where 200,000. 
h.p. is in use. At 5 per cent. over synchronism, a train on 
test threw back power into the line to the amount of 35 per 
cent. at a power factor of 0°94. The suggested arrangement 
is shown in Fig. 2. The vibrators are in mesh connection. 


Fic. 2.—PRoPOSED ARRANGEMENT OF Kapp VIBRATORS ON 
3-PHASE LOCOMOTIVE. 


The magncetising currents from the vibrators are sufficient for 
machine No. II., with a little over for No. I. 

The Kramer advancer is similar to the Scherbius, except 
that it is connected mechanically instead of electrically. 

The Miles Walker machine is also similar to the Scherbius 
machine, with the addition of field magnets whereby com- 
mutation is improved, and it is probably the best construction 
for use with large motors. It is doubtful whether Scherbius 
advancers could be built to work sparklessly for motors of 
2,000 h.p. The cases most suitable for the addition of phasc- 
advancers are those wherc.the motors run continuously in 
one direction. Large induction motor-generators, whether 
the continuous current load is steady or not, might be fitted 
with advancers. 


. Professor Walker gives the following as a suitable construction 
and design for an advancer direct-connected to an 800-h.p. 50- 
cycle induction motor running at 490 r.p.m., with three-phase 
star-wound rotor having a standstill pressure of 800 volts per 
phase. The working current Ow will be about 255 amperes. To 
find the rotor current necessary to make the motor run at 0°95 
leading power-factor, the construction shown in Fig. 5 is adopted. 
The power-factor without the advancer will be about 0°88, equi- 
valent to a lagging current 1» u equal to 47 per cent. of the work. 
ing current, t.c., 120 amperes. For the rectification required, the 
advancer must supply to the rotor an additional 51 per cent. of 
leading current a u making 200 amperes wattless in all. Adding 
amperes wattless to the 255 amperes 
working current, we get 324 amperes per phase for the rotor. 
If the rotor had a phase voltage of 400, we should have had 
650 amperes, which, though more expensive, would give a 
possible design of advancer. 

The armature is mesh connected. If the full-load slip of the 
motor is 1'45 per cent., the E.M.F. generated will be 20 volts 
between rings. Lay off as in Fig. 4 the vertical line O E, to 
represent this voltage in phase A. Fig. 3 shows the angle of 
lead of the current on this voltage; therefore set off the line 


е 


4.—CONSTRUCTION TO 
FIND VOLTAGE TO BE SUP- 
PLIED BY ADVANCER. 


Еіс. 3.— CoNsTRUCTION то FIND Fio. 
Коток CURRENT TO GIVE A 
CERTAIN POWER-FACTOR. 


Oa to represent the current in phase A. Similarly O^ and Oc 
represent the currents in the other phases. Allow about 6 volts 
for pressure drop. This will be represented by E, R. Provision- 
allv allow about five volts for the reactive drop in the field 
coils of the advancer. This is represented by RX. There is no 
reactive drop in the armature, because the compensating winding 
wipes out its field. If a voltage X V is added parallel to ба, 
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we shall get a resultant voltage O V in phase with Oa. There- 
fore excite the advancer with a current in phase with the sum 
of Оа and —OU (shown by the dotted line фа) and the current 
leads by the right amount. The voltage to be generated by the 
advancer is given by XV, which when scaled off gives us 
53 volts. The projection of OV on the vertical line gives OV, 
which is greater than ОЕ. If OV, is greater than is neces- 
sary to drive the working current through the rotor circuit, the 
slip of the rotor will be reduced. If OV, is not sutlicient to 
drive the working current, then the slip will be increased. Thus 
the rating of the advancer is 53 volts between terminals, and 
o24 amperes per phase. It will be found, said Professor Walker, 
that the series-wound advancer will have more suitable char- 
acteristics for the case in hand than a shunt-wound or separately 
excited advancer. With a series excitation, the amount of 
leading current taken from the line increases with the load, so 
that the power-factor of the motor remains more nearly constant 
than where the excitation of the advancer remains constant. 
When the voltage to be generated is of the order of 30 volts 
or higher, and the current reasonably low, a closed armature 
winding is best. Theoretically, three salient poles (equivalent 
to two magnetic poles) are quite enough for a machine of the 
rating required, but six poles are more likely to fit in with 
standard parts. This gives six brush-arms, two in parallel in each 
hase. There will be 162 amperes per brush arm, and 162+ 

"75 =94 amperes per conductor. The remaining questions are 
of design. The armature need not differ from a continuous- 
current armature. The field winding will be provided with 
series exciting coils and compensating windings connected to the 
various phases in a suitable way. The main points to look 
to were summed up by Professor Walker as follows: (1) The 
six salient poles are equivalent to a 4-pole machine magnetically: 
(2) The voltage їо be generated as a continuous-current machine 
is 1°41 times greater than the virtual voltage called for. (3) The 
fluxes in the poles are 120° apart in phase. The induced arma- 
ture pressure per coil is only 0°86 of that which would be 
generated if the two poles were carrving the maximum flux at 
the same time. (4) The series winding on each pole must 
cause the flux to lead the current in the armature conductors 
under the pole. (5) The phases of the currents in the armature 
and field must be looked to when arranging the compensating 
winding. (6) А commutating flux should be provided. The 
size of armature most suitable will come out to about 46 cms. dia. 
and 18 cms. long. 

In practice it will be found unnecessary to adjust the speed 
exactlv. If it is necessary, however, this can be done either 
by changing the speed of the advancer or by diverting some of 
the series field current. It is more economical to drive the 
advancer at high speed. In the machine described, commutation 
is made better by giving each armature coil a span of some- 
what less than the full pitch, and arranging the positions of 
the brushes so that one of the limbs of each coil is moving in 
the fringing field of a pole excited bv a current at all times 
proportional to the current under commutation. "The alterna- 
tion of the current in the armature and field causes a harmful 
e.m.f. to be set up in each coil under commutation ; but as the 
frequency 18 so very low (say one cycle per second), this e.m.f. 
is not sufficiently great to create any disturbance. In the 
machine considered, it only amounts to one-sixth of a volt. 

Several cases are quoted in the Paper of machines in actual 
operation which are giving good results. In one case three 
400-h.p. slow-speed motors for pumping water for the Port of 
London Authority gave a power-factor of only 0°55 until phase 
advancers were added, when thev took a slightly leading power- 
factor, a rebate of 10 per cent. being allowed. In another case 
a 750-һ.р. motor driving a rolling mill took 1.000 k.v.a. at 064 
power-factor, which was changed to 800 k.v.a. at 0:8 power. 
factor when the advancer was added. Other equally good results 
were cited by various speakers. 

Besides the points connected with design already given. several 
points were raised in the discussions. Professor G. Kapp. Pro- 
fessor S. P. Thompson, and Professor Walker all dealt with the 
cheapening of the cost of construction of induction motors 
rendered possible bv the advent of the advancer. whereby more 
iron and less copper could be used. The cost with an advancer 
should not exceed the cost of an ordinary induction motor, 
while the power-factor would be better. Dr. S. P. Smith 
(Central Technical College) gave several reasons why the 
advancer should be put at the generating station, and not on 
the consumer's premises. Ву installing an advancer (a commu- 
tating machine), all the advantages of the induction motor were 
done away with, and the factor of safety reduced. The con- 
sumer paid for something he did not get. Tt was. he said. a 
fundamental fault to put in a second machine, though there 
would no doubt be a few cases where this course would be 
desirable. 

Professor Kapp described the results obtained in Ttalv with 
Professor Arno’s discriminating meter. It had been found that 
the cost of a consumer to the power company could be given 
by KZ"  (aEI cos 6$ bEI dt, where a тау be taken as 2 and 
h as і. Working out for the case of a machine giving a power- 
factor 0:88 at full load. and assuming that it ran for 5.000 hours 
at about 4 load (cos ф=0'8), the meter would register 1:08 А, 
whereas an ordinary meter would register A. Taking the cost 
of the Miles Walker advancer as £170, and current at id. per 


unit, the profit would be £170, say £85 for the consumer aud 
£85 for the company. He held that bv this system, where a con- 
sumer could get 50 per cent. profit on the capital cost of 
an advancer, he could be easily induced to instal one himself. 

Mr. W. E. Burnand has sent a long communication in which 
he advocates charging the wattless component at bare cost and 
the true watt component at cost plus profit. This is effected 
by adjusting the meter so that with full-load current at zero 
power-factor, the meter runs at about 1/5 full-load speed instead 
of standing still For small motors up to 20 h.p., he would 
strengthen up the transformer of the auto-starter and have two 
or three running positions at different voltages; some saving 
is effected in a few cases, though, of course, the system is not 
always applicable. 


Institution of Electrical Engineers.— The following is the result 
of the ballot for new members and transfers from one class to 
another at the meeting on Thursday :—Graduates: W. C. Bexay, 
W. Brodie, C. E. Covell, B. Drane, H. G. Furlong, L. B. Giles, 
F. H. Jennings, I. E. Poyser. Students: A. Alves, A. E. 
Ammar, S. G. Anderson, A. Arias, G. G. Dawson, V. G. de 
Ferranti, E. A. do Rio, W. O. Fenwick, G. V. Fraser, R. Gray, 
E. A. Guthrie, G. Haigh, A. T. Hitch, J. C. Holden, D. H. 
Jaques, W. W. Кееп, W. Н. Kerman, D. J. McCourt, С. 5. 
Marston, A. Morales, K. V. Ramana, W. J. Rawlings, B. Rowe, 
О. W. Sherwell, M. Singer, E. Wolf. Candidates transferred : 
Student to Associate Member:—F. E. Windross. Studint to 
Graduate :—F. Bailey, J. E. Blair, C. M. Gillies, G. E. Graham, 
C. B. Gresham, G. K. Loveday. F. L. Otter, N. B. Patel, 
G. H. Reay, N. N. Roy, A. S. Sarkaria, C. W. Saunders, G. F. 
Schmidt, W. C. Stewart, H. M. Theaker, C. Vandermin, H. P. 
Young. 

An American Opinion on Electric Restaurants.—The following, 
taken from the Electrical Review and Western Electrician 
(Chicago), is interesting :—'' The recognition of the future possi- 
bilities to the central station by electrie cooking seems to be 
greater in England than in this country, in spite of the fact 
that we usually regard ourselves as most enterprising, and that 
most of the central stations in England are municipally owned.” 
The large and increasing number of electric restaurants in 
London on a commercial basis is then commented on. The 
article continues : —'' Why it is that more effort along this line 
is not made by the central-station companies in this country 13 
somewhat of a mystery. . . . The usual American enterprise has 
not been in evidence in this particular connection, and until 
some persistent pioneer efforts are made to acquaint the general 
public in this way with the possibilities and advantages of 
electric cooking, we can hardly look for a very rapid introduc- 
tion of the electric range.” 


The Action of Electricity on Concrete.—The results of some 
extensive experiments in this connection were presented at the 
last convention of the National Association of Cement Users in 
Pittsburg. A report is contained in the Zlectrical World of 
New York. It appears that on unreinforced concrete the only 
effect is a migration of the water-soluble elements. Non- 
reinforced concrete buildings are therefore immune from trouble 
due to stray earth currents. They might, however, be injured 
by the earthing of cables carried in conduits embedded in the 
concrete, since these conduits would then act as electrodes. It 
is recommended that waterproofing membranes should be applied 
to the surface of reinforced concrete in preference to adding 
waterproofing substances to the concrete itself as preventatives 
of electrolysis. Painting or otherwise coating iron with an alkali- 
resisting metal preservative before embedding it in concrete 
may serve to minimise the dangers of electrolysis, but no such 
coating has been found that does not prevent the formation 
of the bond between the concrete and iron when the concrete 
sets. 


Phasing out A.C. Apparatus.— At a meeting of the Newcastle 
Students’ Section of the Institution of Electrical Engineers on 
the 6th inst., Mr. J. Hacking read a Paper containing a very 
complete description of the various tests to be gone through to 
determine whether the various phases of newly-installed A.C. 
apparatus bear the correct relationship to one another and to 
the corresponding phases of other apparatus in parallel. In 
addition to tests on the simpler machines, tests on rotary con- 
verters, induction regulators, and direct-boost regulators are 
gone into in considerable detail. The author states that if a 
self-starting rotary is started up in the right direction from 
each delta in turn, it does not necessarily follow that the con- 
nections are right, as is sometimes believed. For example. it 
is quite conceivable that each delta would have the correct 
vector rotation, but that one of them might have a double cross- 
ing as compared with the other. Further, if the vectors of the 
two meshes exactly coincide, each will have the same vector 
rotation, but it is obvious that the connections will not answer. 
Rotaries fitted with boosters may have them connected either 
between the slip rings and the armature winding. or between 
the transformer secondary and the slip rings. In the latter case. 
it must be remembered that if апу crossings are required to 
give the machine correct phase rotation, they should be made 
on the transformer side of the booster. Tí made at the slip 
rings, the boost on two phases will be changed over. 
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“ELECTRICAL ENGINEERING” LITERARY SECTION 


NEW PUBLICATIONS 


We shall be pleased to post any of the undermentioned works 
to any address in the United Kingdom, Colonies, or Abroad at 
the prices given. Orders should be addressed to the Kilowatt 
Publishing Co., Ltd., 203-6 Temple Chambers, Temple Avenue, 
Lonaon, E.C., accompanied by a remittance. 

" Notes on the Materials of Motor-Car Construction." By 
A. E. Berriman. 171 pp. 114 in. by 82 in. 150 figures. 
(London: St. Martin's Publishing Co.) 5в.; abroad, 5s. 9d. 


"Design of Electrical Machinery." By W. T. Ryan. 
Vol. IIl.: Alternators, Synchronous Motors, Rotary Сор. 
verters. 129 pp. 9} in. by 6 in. 103 figures. (London: 
Chapman & Hall, Ltd.) 6s. 6d. net; abroad, 6s. 114. 


" Hazell's Annual for 19018." Edited by Н. Hall. 592 pp. 
7% in. by 5 in. (London: Hazell, Watson & Viney, Ltd.) 
Price 3s. 6d. net; abroad, 4s. 2d. 


"The Practice of Electrica] Wiring." Ву D. 8. Munro. 
248 pp. 7 in. by 4 in.; 97 figures. (London: Н. Alabaster, 
Gatehouse & Co.) Price 3s. net; abroad, 3s. 3d. 


Poems by E. L. Hill. 60 pp. 74 in. by 4} in. 
Electrician Printing and Publishing Co., Ltd.) 
bv post, 2s. 8d. 

* The Practical Electrician's Pocket Book for 1918," edited 
bv Н. T. Crewe. 440 pp. and Diary. 51 in. by 32 in; about 
250 figures. (London: S. Rentell and Co., Ltd.) Cloth, 
15. net; by post, ls. 2jd. Кехіпе, 15. 6d. net; by post, 
ls. 83а. 


"Der Spannungsabfall des synchronen Drehstrom-Genera- 
tors bei unsymmetrischer Belastung." By L. G. Stokvis. 
86 pp.; Din. by 6 in.; 25 figures. (Munich: R. Oldenbourg.) 
is. net; by post, 4s. 3d. 


"Foundations and Machinery Fixing," by F. H. Davies. 
152 pp. 64 іп. by 44 in. 52 figures. (London :. Constable & 
Со., Ltd.) 2s. net; by post 2s. 2d. 


`* Fortschritte der Elektrotechnik," edited by К. Strecker. 
Part IV., 1911. 1,410 pp. 94 ір. by 64 in. (Berlin: Julius 
Springer). 148. net; by post 145. 4d. Abroad 14s. 7d. 


"Technical Electricity," by H. T. Davidge and R. W. 
Hutchinson. 590 pp. Tin. by 5 in. 273 figures. (London: 
University Tutorial Press, Ltd.) Third edition. з. 6d.; 
abroad бз. 


“ Electrical Photometry and Illumination," by Н. Bohle. 
222 pp. 9 in. by 64 in. 200 fizures: 35 tables. (London: 
Charles Griffin & Co., Ltd.) 10s. 6d. net; abroad, 11s. 


(London : 
2s. 6d. net; 


REVIEWS OF BOOKS 


The Practical Telephone Handbook. By J. Poole. 624 pp. 
74 in. by 5 in. 585 figures. (London: Whittaker & Co.) 
5th edition. 6s. net; by post, 6s. 8d. 


Owing to the rapid growth of telephony in this country 
during recent years and the consequent continual increase 
in the number of telephone engineers who have had to be 
trained, there has been а constant demand for Mr. Poole's 
excellent work on the subject. This, combined with the 
wisdom of the publishers in limiting the size of each edition, 
has enabled the book to be revised and brought up to date 
fr quently, and it is safe to prophesy that the present edition 
—the fifth--will be exhausted even more rapidly than its 
predecessors. The publishers have been able to keep the 
prie of the book extremely low for a high-class work of this 
character, so that it is well within reach of every member 
of the telephone industry and every student. 

In almost every section of the book the author has displayed 
due sense of proportion. He has not attempted, for instance, 
to describe everv telephone instrument on the market, but 
has selected a sufficient number of typical ones. He has also 
resisted the temptation to make use of the diagrams of the 
large number of junction circuits which must be at his 
disposal; his treatment of this part of the subject, however, 
is sufficient to enable the student subsequently to tackle with 
confidence the most complicated circuit which he is likely 
to meet in practice. The same applies to party-line systems; 
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those chiefly in use in this country are dealt with, but the 
author has refrained from describing the enormous number 
of highly ingenious systems which have been introduced in 
America from time to time. Exchange apparatus and equip- 
ment, underground and overhead construction, long-distance 
work, and ''loading," testing, automatic telephone exchanges, 
and wireless telephony are all well described with accuracy 
of language and without too elaborate detail, but on the 
point of accuracy we must except one name, `* Peel-Conner," 
which is wrongly spelt. 

The book is not above reproach from the typographical point 
of view, owing to the revision from edition to edition and 
the natural desire of the publishers to utilise standing tvpe 
or stereos, but as the student obtains the benefit of this 
by the low cost of the book we do not think that he will 
complain. 


— M ilo 
Common Battery Telephony Simplified. Ву W. Atkins. 
| 164 pp. "7j in. by 5 in. 150 figures. (London: 


Electrician Printing and Publishing Co., Ltd.) 3s. net; 
abroad, 3s. За. 


As an elementary book to enable those who are already 
acquainted with the fundamental principles of telephony to 
extend their knowledge to the common battery system, this 
publication will be of great utility. The author has, with 
great wisdom and moderation, employed simple diagrams 
to illustrate his teaching rather than complete wiring diagrams. 
This is particularly fortunate, as in the present volume the 
illustrations show a distinct falling-off in the excellence of 
engraving, which has usually been a prominent feature in 
tho publieations issued by the "Electrician" Co., and, if 
the more detailed diagrams had been employed, there might 
have been considerable ditliculty in tracing out the connections. 


oe lli 


The Science of Illumination. Dy L. Bloch. ‘Translated 
by №. C. Clinton. 108 pp. 83 in. by 5$ in.; 47 figures. 
(London: John Murray.) 6s. net; abroad, 6s. dd. 


In the space of 146 pages of text and 30 of tables it 
cannot be expected that the subject indicated by the principal 
title of this book can be adequately treated. The sub-title, 
"An Outline of the Principles of Artificial Lighting," better 
describes it, and examination shows that after the usual pre- 
liminaries, the greater part of the contents deals with street 
lighting. The author assumes that his readers are not only 
well versed in integral caleulus, but that they enjoy that 
mode of working in cases where very elementary geometry 
is quite suthcient. He ignores such commonplace matters 
as units and standards of light and considers the description 
of more than one photometer to be outside the scope of his 
work. Fortunately, the translator has recognised that the 
book in its original form would be useless for engineers except 
as a collection of mathematical exercises, and he has added 
in brackets some necessary statements about units and 
standards, illustrated descriptions of some modern photo. . 
meters and various other practical matters. Besides this, he has 
made some alterations and has recalculated some of the tables, 
giving the foot-candle values. Many very clumsily executed 
diagrams have been redrawn, and the book has been lifted 
from a pedantic essay into one which may prove to be of 
use to those who care to follow the methods of calculation 
indicated, 

Like some American writers, Dr. Bloch prefers to deal with 
the flux of light rather than with candle-power and illumina. 
tion, and this accounts for his free use of integrals. А set 
of diagrams and tables at the end of the book are arranged 
for certain typical cases, and it is claimed that these enable 
minimum and mean illuminations on given areas to be 
calculated. On page 71 he takes a lamp of 32 horizontal 
candle power and a given polar diagram and proceeds to 
calculate the candle power at 45° by an involved process 
utilising tho tables. Но uses (without explaining) the well. 
known mean spherial reduction factor of 0'8, but savs this 
gives the hemispherieal candle power. His result is 23, hut 
the commonsense graphical result from the curve is obviously 
about 24. Тһе translator makes some strange contusion about 
surface-brightness on page 102. 
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The Practice of Electrical Wiring. By D. S. Munro. 248 pp. 
7 in. by 4 in. 97 figures. (London: H. Alabaster, 
Gatehouse & Co.) 3s. net; abroad, 3s. 3d. 

It is evident that the author knows his subject well, but 
he makes one mistake, namely, that he assumes almost equal 
knowledge in the reader. In fuct, the book will appeal chiefly 
to two classes: those who have knowledge and experience 
and can meet the author on equal ground, and those who are 
equipped with the necessary knowledge and practical train- 
ing, but whose experience has been but short. The former 
wil find much iu the work with which they agree and 
sufficient upon which their opinions differ with those of the 
author to enable them to derive the same profit by its perusal 
as from a keen discussion on ways, means, and methods with 
a fellow craftsman. For the readers who lack only the 
experience there is a gold mine of information in the volume. 
But for the learners who have practical experience only 
and desire to be taught the theoretical and technical side 
of the business, or those who have received their student 
training, but are only beginning to take up practical work, 
the book cannot be so strongly recommended. 

—— — Ápe————— 

Technical Electricity. By Н. T. Davidye and, R. W. 
Hutchison, 590 pp. Tin. by din. 273 figures. (London : 
University Tutorial Press, Ltd.) Third edition. 5s. 6d.; 
abroad, 6s. 

Many of the suggestions contained in our review (FLEc- 
TRICAL ENGINEERING, Vol. 5, October 14, 1909, p. 894) of the 
second edition of this very popular treatise have been acted 
upon in this, the third edition, so that now it is even more 
useful than formerly. The sections on incandescent lamps, 
accumulators, boosters, ete., have been brought quite up-to- 
date and are very representative, while the space devoted 
to testing has been considerably extended, and includes 
good descriptions of the principles and construction of the 
ohmmeter, megger, ducter, and other well-known instruments. 
Somewhat excessive prominence is still given to one type 
of flame are lamp, but some others are mentioned. The 
elementary expositions of the principles of the dynamo and 
motor are very good. Considering the book as a whole, one 
may confidently recommend it to those desiring a general 
knowledge of the subject or those commencing its study from 
a practical point of view. 

—— — .Ü—— 

Hilfsbuch für die Elektrotechnik. Ву К. Strecker. 968 pp. 
8 in. by 54 in. 800 figures. (Berlin: Julius Springer.) 
Eighth edition. 18s. net: by post, 18s. Rd. 

This is a thoroughly practical and reliable text-book covering 
in a very efficient manner the whole range of electrotechnics, 
from the first principles of electricity and magnetism to 
heavy power station and traction work. The various branches 
of electrical work and the different classes of apparatus are 
not. of course, dealt with in very great detail, but the 
author aud his collaborators, including sueh. eminent. men 
as Drs. Arendt. Benischke, Gorges, Orlich, Ritter, Seibt, and 
Wikander, have succeeded. in presenting clearly representa- 
tive types of apparatus, and in stating concisely the more 
important facts and figures in each section. Heavy electric 
traction is diseussed with an unfortunate bias towards single- 
phase working, but, considering the limited space, the 
amount of information contained in this seetion is 
remarkable. Eleetrochemistry and electrometallurey are 
dealt with in a highly interesting chapter, which includes 
short. descriptions of the most. recent. cleetrie steel fur- 
пасех, smelting furnaces, the are furnaees employed m 
the electrical production. of nitrates, and ozone generators. 
As а result of the very practical selection of matter. this 
volume will be of considerable use to engineers in practice, 
besides being an excellent. text-book for students. 

——— ——fh»————— 

Design of Electrical Machinery. Pv W. T. Ryan. Vol. TII. 
Alternators, Synehronous Motors, Rotary Converters, 
120 pp: 9! in. by 6 in.; 103 figures. (London: Chap- 
man and Hall, Ltd.) 6s. 6d. net: abroad, 6s. 11d. 

Tf one with a knowledge of electrical and magnetic pheno- 
mena proceeded to design an alternator or rotary-converter on 
the lines indicated. in this book there is no doubt that а 
passable machine would result. Unless, however, it was 
required to be a machine of practically standard pressure, 
eurrent and speed, it would be a piece of luck if it was 
anvthing like the cheapest or best machine possible. The 
author does not claim that this book deals fully with the 
subject. but much better use of the space could be made 
than by half-filling it with photographs of machines apparently 
from manufacturers? catalogues. The complete set of 
working drawings reproduced would be very useful if the 
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text contained some reference to them and discussed the 
design from a mechanical point of view, noting the stress 
liable to arise in the various parts and giving methods to deter- 
mine them. The author is quite correct when he savs that 
electrical machine design is an art, but it is open to much more 
comprehensive treatment than that meted to it here. There 
is one useful feature—-all calculations are made in inch 
measure. 
_———=— = ái 
The Principles of Applied Electrochemistry. By A. J. 
Allmand. 547 pp. R$ in. by 53 in. 186 figures. 
(London: Edward Arnold.) 18s. net; abroad, 19s. 
А few years ago there were very few books on electro- 


б chemistry, but recently there have been quite a large number, 


both practical and theoretical, published. The first section 
of the book before us deals chiefly with fundamental 
phenomena and the theory of the electrochemistry of aqueous 
solutions, and is very complete. The chapter on electro- 
motive foree is lucidly written, and another deals in detail 
with cathodie and anodie processes. The phenomenon of 
over-Voltage is discussed here, but its technical Importance, 
however, is dealt with further on. Part II. deals with the 
technical part of the subject, commencing with a chapter on 
primary cells. In Chapter XVI. we would draw attention 
to the description of the Edison alkaline cell, which is very 
clearly written. The actual technical part of the book starts 
with а chapter dealing with copper, silver, апа gold. 
Theoretical considerations are first discussed, and then it is 
shown how theory and practice agree. This combination of 
theory and practice is well set out and enhances the value 
of the book. "The work is certainly one of the most valuable 
which have been published in this country. We have only 
one slight complaint to make. In his preface, Dr. Allmand 
says: "To those who wish to study the subject further, I 
recommend, besides the books of Haber and Foerster men- 
tioned above . . . the following." which, so far as electro- 
chemistry is concerned, are all German, with one exception, 
a book which is not yet published. Surely he might have 
mentioned some of the numerous English апа American works 


on the subject. 
— af t — ——— 


Electroplating. By W. R. Barclay and €. Н. Hainsworth. 
399 pp. 7$ in. by din. 62 figures. (London: Edward 
Arnold.) "s. 6d. net: abroad, 8s. 


This book has primarily been written for the practical 
eleetroplater, that is, for the man who has had little or no 
scientifie or technical training. The authors commence with 
a chapter on fundamental chemical principles, explaining 
constitution of matter, elements, compounds, chemical equa- 
tions, valency, ete., all in fourteen pages—and it cannot be 
done. Chapter II. deals with chemical and electrochemical 
action, On page 16 it is hardly correct to say that pure zine 
is not soluble in dilute sulphurie acid. Pure zine dissolves 
much less readily than иприге zine, and, as is stated, solution 
takes place more readily when it is connected up with a 
piece of copper, both being placed in the same solution. of 
sulphurie acid. We are afraid that the practieal workshop 
plater will become hopelessly muddled with the chapter on 
electroplating when he is brought into contact with joules 
and calories. These introductory. chapters are, as а matter 
of fact, quite well written, but they are not for those who 
have had no elementary chemical or electrical training. If 
the authors could be sure that. the practical eleetroplater 
would first study the elements of chemistry and electricity, 
then Chapter I. should be dropped. and the man with his 
elementary training would, with careful study, be able to 
master the other chapters leading up to the actual practical 
part of the work. The working details of the practical side 
ure Well set out, and this portion of the book is of undoubted 
value, and there is full evidenee that it is written with 
practical knowledge. 

aE E 
Poems by E. L. Hill. 60 pp.: Ti in. by 4} in. (London : 
Fleetrieian Printing and. Publishing Со, Ltd.) 2s. 6d. 
net: by post, 2s. МЧ, 

When first we saw a volume labelled ^! Poems " among the 
technical tomes waiting for our ervel reviewer's paper-knife, 
we thought that a well-known: publisher had played. us a 
practical joke: but when we noticed Mr. Hill's. name 
modestly nestling in the corner of the cover, our frown relaxed 
Into a smile of welcome for the work of a brother electrical 
engineer, We have known Mr. Hill's comic muse, and laughed 
with him over divers quaint conceits, but. dipping into this 
volume reveals him to us ах а poet of serious mund. The 
collection before us includes some thirty miscellaneous pieces 
and ten sonnets. It eommences with an affectionate ode 


П 


Jan. 16, 1918. 


————M— == — ———À — 


addressed to his dog, whose portrait forms the frontispiece, . 


und ranges from light shimmering reflections of childish happi- 
ness to patriotic war songs and deep musings on the under. 
current of our modern life. We are pleased to see among 
the sonnets one in memory of the late Dr. John Hopkinson, 
of whom Mr. Hill truly writes, ‘* The world is poorer by the 
death of one whose work Death cannot touch." 


Der Spannungsabíall des synchronen Drehstrom-Generators bei 
Unsymmetrischer Belastung. — By L. G. Stokvis. 96 pp. 
9 in. by 6 in. 25 figures. (Munich: R. Oldenbourg.) 
4s. net; by post, 4s. 3d. 

This is a thoroughly mathematical study of the reactions in 
an unsymmetrically loaded three-phase generator, resulting in 
a determination of the pressure drop under any conditions. 
The author divides the armature reaction into six rotating 
components, three synchronous and three inveree, and the 
phase pressure is shown to be the resultant of seven electro- 
motive forces. A factor is deduced to express the influence of 
the closed field circuit on the reactance of the armature, and 
finally a diagram expressing the whole theory in а graphical 
form is developed. An experimental determination confirming 
the theoretically deduced figures is appended. The work will 
be of interest to those concerned with the special case of three- 
phase generators supplying groups of single-phase furnaces or 
single phase railways and very unsymmetrically loaded. 


Die Veranschlagung elektrischer Licht-und Kraft-Anlagen unter 
Benutzung Vorgedruckter Formulare. By B. Jacobi. 207 pp. 
94 in. by 6% in. (Munich: R. Oldenbourg] 7s. net; by 
post 7s. 5d 
Herr Jacobi, an engineer who has had considerable experience 
in the design and erection of electrical installations, presents 
in book form a series of 20 schedules of apparatus and material 
required for different kinds of plant, the object of which is to 
enable estimates of the total installation cost to be rapidly 
carried out. The schedules are similar to those in such wide- 
spread use for electrical machine design, but there will be many 
who will doubt the wisdom of applying this method to plant 
installations under widely varying conditions. However, for 
certain classes of estimating work these schedules will un- 
doubtedly save time and reduce the risk of omission of small 
items. ‘They can be obtained separately foolscap size, and 
printed in copying ink on paper suitable for writing on at 
one halfpenny per schedule. The explanatory notes published 
with the smaller schedules in the book seem to be largely 
superfluous. The schedules cover generator, motor, transformer, 
motor-generator, and accumulator installations, switchgear for 
each kind of plant, overhead transmission lines, cable networks, 
distribution boards, and lighting installations. 


Die Krankheiten des Stationären Elektrischen Blei-Akkumulators. 
By F. E. Kretzschmar. 162 pp. 8} іп. by 5 in. 
83 figures. (München: В. Oldenbourg.) 6s. net; by 
post, бв. 6d. 

The author of this handbook has set out in a clear and 
thoroughly practical manner the fruits of a long and rich 
experience in the management of storage batteries of various 
types and under many different conditions of operation. The 
symptoms of disease or other trouble and methods of, diagnosing 
and curing the various ills are clearly eet forth, and many 
invaluable hints as to correct management for obtaining the 
best work out of a battery are scattered throughout the volume. 


Deutscher Kalender für Elektrotechniker, 1913, edited by G. 
Dettmar. Part 1., 624 pp., 64 in. by 4 in., 235 figures. 


Part IL. 347 pp.. 64 in. by 4 in., 154 figures. (Munich: - 


R. Oldenbourg.) 5s. net; by post, 5s. 5d. 

This electrical pocket book is unique of its kind in that it 
is to be found in the possession of almost every trained elec- 
trical engineer in Germany. For the present. edition, which is 
edited by Dr. G. Dettmar, the well-known Secretary of the 
Verband Deutscher Elektrotechniker, every part has been 
thoroughly revised, and a new section added dealing with 
electrically-operated railway points and signals. The authorship 
of the various sectious is a sufficient, assurance of their excel- 
lence. Dr. W. Lincke is responsible for those on electricity 
and magnetism, and Mesars. Kleinath, Paulus, and Linke for 
that on instruments and electrical measurements, which is one 
of the most useful in the volume. Dr. J. Teichmüller adds 
sume valuable notes on distribution systems, including | cost 
figures for estimating. The sections on electrical machinery 
and apparatus, and a particularly useful summary of power- 
atation statistics, are by the editor himself, The electrical rules, 
standards, and recommendations issued by the Verband 
Deutscher Elektrotechniker occupy a considerable portion of the 
volume. A supplementary volume gives a mass of condensed 
up-to-date information on electric traction, telegraphy, and 
telephony and kindred subjects, electrochemistry and electro- 
metallurgy, and finally useful reference sections on mathematics, 
mechanics, and general physics. 

The Practical Electrician’s Pocket Book for 1913. Edited by 
H. T. Crewe. 440 pp. and diary. 5| in. by 33 іп. About 
250 figures. (London: 5. Rentell and Co., Ltd.) Cloth, 
1s. net; by post, 18. 234. Rexine, 1s. 6d. net; by post, 
1s. 85d. | 

The editor of this popular annual pocket book (Mr. H. T. 


Crewe) has not shirked his task of revisíng last year's edition 
and bringing it up to date for this year, and we find evidences 
of commendable thoroughness in this direction. There has been 
some condensation where advisable, and one of the principal new 
articles is that dealing with electric coal-cutting machinery. 
New matter has also appeared on sizes of cable for electric 
lighting, average errors of instrument, electric power require- 
ments, power factor meters, the control of lighting circuits, 
wireless stations of the world, the new Home Office mining rulee, 
&c. The size of the work has thereby been increased by over 
40 pages, and in its present form it should prove of considerable 
utility to those employed in many branches of the electrical 
industry. 


The Arbitration Clause in Engineering and Building Contracts. 
By E. J. Rimmer. 24 pp. 73 in. by 54 in. (London: 
Constable and Co., Ltd.) 2s. net; by post, 2s. ld. 


The insistence of many municipalities upon the insertion of 
a clause in their engineering and building contracts appointing 
their engineer arbitrator in cases of disputes has been the sub- 
ject of much controversy for many years, although it is a fact 
that borough engineers themselves do not all take kindly to 
having this duty thrust upon them. It may be regarded as а 
product of the Town Clerk's department; but it does put a 
municipal officer in a somewhat invidious position at times, as 
although he is the servant of one of the parties to the contract, 
the has, nevertheless, immediately a dispute arises, to clothe 
himself in a mantle of impartiality with the rapidity of a 
quick-change artist, and is supposed to deal with the difficulty 
in a truly judicial manner. This book makes a few sugges- 
tions which it is hoped will lead to the adoption of a form 
of contract under which the employer will be free from the 
fear of expensive litigation and the contractor free from the 
fear of unfair arbitration. Some recent cases have given 

rominence to the inadequacy of the average arbitration clause ; 
but the matter is such a controversial one, and the divergence 
of opinion so wide, that any attempt at designing a standard 
clause is almost foredoomed to failure. The author does not 
do this, but his suggestions are well worth consideration, and 
will no doubt be adopted in some cases. 


The Electrical Engineer's Diary, 1913. 114 in. by 8} in. 
(London : S. Davis and Co.) 2s. 6d. net; by post 2s. 10d. 


This annual work of reference now ranks as one of the 


regular: publications of the electrical industry, and worthily 


s0, inasmuch as it contains some most important information 
which is not to be obtained in any other work. Particular 
attention may be drawn to the list of streets in the London 
area in which electric supply mains are laid, which wiring 
contractors could only secure otherwise at the expense of much 
trouble. In considerable detail the application of electricity to 
various industries is dealt with, and figures of power and cost 
are given for some forty industries, in addition to domestic 
applications. Another section gives technical information both 
on electrical questions and also mechanical engineering matters 
allied to the use of electricity. A model specification of elec- 
trical wiring installations issued by the Electrical Contractors 
Association is followed by the Home Office regulations for the 
use of electricity in factories and workshops, and also in mines. 
There is, further, an exceedingly useful feature in an index to 
manufacturers, which has for its object the easy ascertaining 
of the names of makers of articles with a distinctive or trade 
name; and, finally, the three days to a page diary interleaved 
with blotting paper. 


Notes on the Materials of Motor-Car Construction. By A. E. 
Berriman. 171 pp. 11j in. by 81 in. 150 figures.  (Lon- 
don: St. Martin's Publishing Co.) 55. ; abroad, 5s. 9d. 


Primarily, this finely illustrated work. which is bv an author 
well known in automobile journalism, ìs а description of the 
methods, ideals, and objects of certain departments of the 
manufacturing works of the Daimler Co. Incidentally, however, 
a great deal of most interesting information 19 given regarding 
the selection and treatment of steels and other materials, and 
special prominence is given to micrographie study of the subject. 
Written in an easy style for the general reader rather than 
the expert, the work should arouse general interest in modern 
metallurgical methods as well as admiration for the complete 
way in which they are carried out in the particular works 
referred to. 


Hazell’s Annual for 1913. Edited by Н. Hall. 592 pp. 7j in. 
bv 5 in. (London: Hazel, Watson and Viney, Ltd.) 
3s. 6d. net; abroad 4s. 2d. 


Once more does Hazell’s Annual provide us with a connected 
storv of the events of the past year and a guide to the questions 
likely to come to the fore in 1913. "The index now numbers 
34 pages, and there аге no less than 7.000 references. ‘There are 
few matters of interest, whatever one's tastes, upen which in- 
formation is not given. Among the maps is one showing the 
position of the stations under the proposed Imperial wireless 
telegraph scheme, and in addition there are references to every 
phase of the electrical industry. 
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net; abr., lls. да. 


ls. net; by post, 


Electric Traction. 


Electrical Traction. Wilson and Lydall. Vol. Z., Tramways 
and D.-C. Railways. 15s. net; abr., 168. Vol. II., Three- 
phase and Single-phase Alternating-current Traction. 15s. 
net; abr., 16s 

Electric Traction. J. Н. Rider. 10s. 6d. net; abr., 11s. 

Electric Railways. Vol. I., Rolling Stock. Ashe and Keiley 
10s. 6d. net; abr., 11s. 3d. Vol. II., Engineering Preliminaries 
and Direct-current Sub-stations. S. W. Ashe. 108. 6d. net: 
abr., 11s. 3d. 

Electric Railway Engineering. Parshall and Hobart. 42s. net: 
abr., 44s. 

Electric Traction on Railways. 


P. Dawson. 255. net; abr., 
26s. 4d. 


Hobart and Ellis. 
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ELECTRICAL 


THREE-PHASE EXTENSIONS AT MARYLEBONE 


New Plant Ordered. 


AC important decision was come to by the St. Marylebone 

Borough Council at their meeting last Thursday, when 
they decided to accept the tender of Maschinenfabrik Oerlikon 
for two 3,750-k.v.a. 6,600-volt 50-cycle (2-pole) turbo-alterna- 
tors running at 3,000 r.p.m. This decision is the outcome of 
а report by Mr. J. Е. C. Snell (whose advice was taken at 
the suggestion of the Council's Engineer and Manager, Mr. 


A. H. Seabrook), in which he recommends the adoption of 


a three-phase 6,600.volt system for all future extensions at 
the Richmond Street power-house of the Council. 

Mr. Snell's report is only a preliminary one, and deals with 
the choice of systems, but in a full report vet to be presented, 
the question of the sizes of rotaries to be adopted, the 
high- and low-tension switchgear, three.core cables, ke., 
will be discussed. Further, Mr. Snell will deal fully with 
the financial aspect, anticipating that the London County 
Council will, when the matter comes before them in regard 
to the necessary loan, raise the question of bulk supply from 
some outside authority. He points out, however, that the 
economical production at Marylebone is such as entirely 
to negative any hope of getting terms for bulk supply under 
existing conditions which could be good enough to compure 
with present or future costs. Mr. Snell has also considered 
the alternative systems : battery extension, Diesel engines 
erected at the sub-stations, and finally, extension of the 
present 600-volt continuous current generation. None of the 
svstems, however, in his opinion, compete with three-phase, 
the total cost of which under the proposed scheme will be 
£42,000, or only £7 per kw. installed. The tender of the 
Maschinenfabrik Oerlikon for one machine was so low that 
Mr. Snell immediately advised the Council to purchase a 
second set at once. 

The preliminary note does not give:any further technical 
details than those given above, and Mr. Snell's complete 
report will therefore be awaited with considerable interest. 


LARGE TURBO GENERATORS 


PAPER on this subject was read last week before 

the Rugby Engineering Society by Mr. J. P. Chittenden. 
The paper dealt with the steam side of the unit only. The 
author said that to obtain the best results the maximum number 
of stages for various types and speeds of 1,500 and 3,000 r.p.m. 
comes out for multi-stage simple impulse, 15 to 16 and 
8 to 10: multi-stage compound impulse, 4 to 6 and 2 to 3; 
multi-stage pure reaction (blade couples), 70 to 80 and 40 to 
50 respectively. Apart from the high economy and reliability 
of large units for loads such as traction, the ability of 
turbine plant to hold automatically momentary overloads, 
even up to 100 per cent., without detriment to the plant 
itself and with practically no loss in efficiency or increased 
first cost, is a very important point. As to the question of 
reliability, said Mr. Chittenden, there is no doubt that the 
steam turbine can more tlian hold its own with other prime- 
movers, and, further, it has the great advantage that суеп 
should а mishap occur, it is seldom a serious one, and tempor- 
ary repairs can be executed іп a very shart space of time, 
the turbine put back on load and continue its duty without 
much loss in economy while awaiting replacements from the 
manufacturers. The paper reproduced from the technical 
papers descriptions of some large turbines recently con- 
structed, and the results of efficiency tests upon them. 


A POWER STATION WEIGHBRIDGE 


HE provision for coal weighing found in electrie supply 

stations is not always us perfect as it should be, and 
some details of a new weighbridge which has recently been 
installed by Messrs. W. and T. Avery (Birmingham), at the 
Sunderland Eleetrieity/ Works, are of some interest. The 
erection of the self-contained machine and the alterations 
to tke gantry which involved pulling down one section and 
rebuilding it with the weighbridge fixed with the rails on a 
level with those of the gantry, were carried out within twenty- 
seven hours without interfering with the coal supply. 

The machine is of the three-lever type avoiding torsional 
strains, and the swing of the platform in the direction of 
the trafic minimises shock on the bearings. The machined 
and bolted joggle joints prevent any shifting under stress and 
interchangeable hardened steel wearing parts are provided. 
The platform is 17 ft. by Oft. with standard gauge rails. The 
pillar is of the arch pattern, and the steelyard is the ticket- 
printing type, which indelibly prints the weight on a ticket 


ENGINEERING 37 


a —— ———————M——— ———— —— — —— 2 ——— — 


at the time of weighing, both gross and tare weights bein 

printed on the same ticket. There are no loose weights, an 

the steelyard is gruduated to its full capacity of thirty tons 
by divisions of 7 lb. It is also fitted with Avery's Patent 
steel notched protection bar, which preserves the accuracy 
of the markings. | 


AN ENCLOSED REVERSING SWITCH 


HE small drum-type reversing switch (illustrated) has 
been designed by the General Electric Co., Ltd., especi- 

ally for the use of Witton-Kramer tools. This switch is con- 
strudted with a portable handle; its glands are arranged to 
serve as efficient cord grips to hold securely the incoming 
cables, and the fingers are renewable. The revolving drum is 


ENCLOSED REVERSING SWITCH. 


cast-iron, and the entire switch is rainproof. It is suitable 
for any motor up to 2 h.p. at 240 volts, and its dimensions 
are 93 in. by 8] in. by 5j in. The Company has brought 
out several other switches for portable tool work. These are 
of the “ push-on " and " push-off " type, in aluminium cases, 
and they are provided with small rollers to reduce friction 
to a minimum. 


WILLANS & ROBINSON 


HE Press were not admitted to the Annual General Meet- 

ing of Willans and Robinson, Ltd., last Thursday, but we 
are informed that the report and accounts for the year ended 
June last were adopted. As mentioned in our last issue, there 
had been a edd loss on the year's trading up to June, but it 
was stated that arger contracts under better conditions, and at 
somewhat better prices, have been secured during the year, and 
the Company's shops are now well supplied with work. More 
working capital is, however, required, and the scheme for re- 
arrangement of the capital of the Company, mentioned in our 
last issue, was passed. The alterations are mainly as follows : 
Issue of £350,000 new 6 per cent. (Class A) cum. pref. stock, 
with option to subscribers to take up one 1s. ordinary share 
with each £5 allotted (this new stock to be offered in the first 
instance to the existing shareholders). Issue of 4 per cent. 
(Class B) cum. pref. stock to be allotted to existing shareholders 
in exchange for present shares as follows : pref. shares, £2 stock 
for every £5 share; ordinary shares, 2s. 6d. stock for every £1 
share. (This means the writing-down of £333,330 preference 
shares and £66,666 ordinary shares, making a total of 2399.996 
to a total of £141,665.) Issue of 30,000 new ordinarv 1s. shares. 
6.000 of which are to be reserved for subscribers of Claxs A and 
24,000 will be subscribed by ‘incoming parties.’ whom it is 
proposed, as mentioned in our last issue, shall be associated with 
the Company. It will be seen that the existing cumulative 
preference shareholders will lose their arrears of dividend, 
and that the new preference stock created will take precedence 
over the stock at a lower face value which they receive in 
exchange for their present holding. Including the present 4 
and 5 per cent. mortgage debentures, which remain unchanged 
and total £248,828. the revised «capital will be 2421.995, as 
against the present capital of £648,824. At a subsequent extra- 
ordinary general meeting the necessary resolutions were con- 
firmed. 


a BINDING “ELECTRICAL ENGINEERING.” — Vol. VIII. of 

“Electrical Engineering " (Jan.— Dec. 1912) closed with our issue of 
December 26th, 191». Readers can have their volumes bound by thcir own 
bookbinder; or, they may send their numbers to Tug KILOWATT PUBLISHING 
Co., Ltp., Temple Chambers, London, E.C., carriage paid (with the rcader's 
name and address), and a remittance of 4s. 6d. under separate cover. The 
volumes will then be bound and returned carriage paid to any address in the 
United Kingdom, or carriage forward to the Colonies or abroad. Binding Cascs 
(including index, but not including binding) 2s. each, or post free 2s. 4d. (Abroad 
2в. dd.) Index alone, 1d. (Post free 2d.). 
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CATALOGUES, PAMPHLETS, &c., RECEIVED 


NURSERY REQUISITES, &с.—А folder from the General 
Electric Co., Ltd. (67 Queen Victoria Street, E.C.) describes the 


“Magnet” Convertible outfit. The set comprises flat iron, 
copper kettle, saucepan with china milk heater, frying-pan, 
special stand, and adaptor. Self-contained milk steriliser and 
food warmers and radiators are also listed. Other leaflets deal 
with the well-known toasters, and with holophane type office 


shades. 

METERS.—Simplex  Conduits, Ltd. (Meter and Motor 
Department, Garrison Lane, Birmingham), have issued a supple- 
mentary sheet relating to the electricity meters which they 
supply. It gives revised prices and specifications of new types, 
in addition to those shown in the firm's general catalogue issued 
last November. The testing and calibrating plant at the com- 


pany's works has already been referred to in our Paper, and 
the company is able to quote for similar plant for supply 
stations or technical schools, and will furnish specifications on 
application. The illustration above shows the induction type 
of A.C. watt-hour meter, which has the following specifica- 
tion :—torque, 5 c.mg.; shunt loss per 100 volts, 09 watt; 
series loss, 1 watt; weight of rotor, 20 grammes; r.p.m., 60; 
starting current, three-quarters per cent. of rated max. 
CARBON BRUSHES.—Dr.  Lessings coppered carbon 
brushes of medium and high conductivity, of metal, graphite, 
bronze carbon, and a special quality for traction motors, are 
listed in a folder to hand from the Electrical Engineering and 


Readers destring copies of catalogues or pamphlets should 


apply to the firms in question, referring to the notice tn 
“Electrical Engineering." 


Equipment Co., Ltd. (109-111 New Oxford Street, W.C.). In 
addition to these brushes, Dr. Lessing’s manufactures include 
welding carbons, carbon electrodes, carbon battery plates, 
packing rings for high-speed engines and. steam turbines, carbon 
switch contacts, &c. The company will be pleased to send par- 
ticulars of any of these lines to readers who may be, interested. 

ELECTRIC LIFTS.—A very handsomely produced pamphlet 
with coloured frontispiece describing the ''Graham"" electric 
lift 1з being sent out by the lift department of Scholey and 
Co., Ltd. (151 Queen Victoria Street, E.C.). Very full par- 
ticulars of the working of these lifts are given, aided by excel- 
lent illustrations of parts of the mechanism, and photographs of 
typical examples of cars are reproduced. We had the pleasure 
not long ago of inspecting one of the first 'Graham" lifts 
installed in London, and an illustrated description of the system 
appeared in ELECTRICAL ENGINEERING, Vol. VIII., page 303 
(June 6th, 1912). It will be remembered that among the prin- 
cipal features are the simplicity of the overwinding gear and 
the accuracy of the floor-levelling device. 

D.C. DYNAMOS, MOTORS, AND STARTERS.—Simplex 
Conduits, Ltd. (115-117 Charing Cross Road, W.C.), have issued 
a supplementary sheet to their general catalogue dealing with 
D.C. dynamos, motors, starters, and regulators. 'The motors 
listed range in size from 1/100th to 20 B.H.P., and the dynamos 
from 0015 to 17 kw. They have a complete line of these 
machines, which are made in closed ventilated, semi-enclosed, 
and totally enclosed patterns. 

“THE VICKERS BOOK.’’—The 1912 edition of this book 
gives on every one of the 64 pages a fine reproduction of one 
of the many specialities manufactured by Vickers, Ltd. 
(Vickers House, Broadway, Westminster, S.W.). Besides 
dynamos, motors, contro] gear, turbines, &c., every class of 
locomotion is represented, from aeroplanes to warships, together 
with photographs of details. 

ALUMINIUM TRANSMISSION LINES.—In this illustrated 
booklet the British Aluminium Co., Ltd. (109 Queen Victoria 
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Street, E.C.) have collated some of the more important in- 
formation issued in previous leaflets and folders, and have 
added new matter. Particulars of existing schemes, technical 
points in construction, and results of sundry tests are given. 
A strong case is made out for the use of aluminium at the 
ruling prices. 

SMALL DYNAMOS AND POLISHING MOTORS.—Leaflets 
from Isaria, Ltd. (208 Tower Bridge Road, S.E.) give particulars 
of D.C. dynamos from 20 to 200 watts, and of small polishing 
motors for D.C. and single or three.phase A.C. circuits. Copies 
of these lists may be obtained on application. 

MERCURY VAPOUR RECTIFIERS.—A leaflet has been 
issued by the Westinghouse Cooper Hewitt Co., Ltd. (80 York 
Road, King's Cross, N.), giving particulars of their rectifiers 
or converters in sizes suitable for cinematograph work. 

FOOD PRESERVATION.— The application of the Ozonair 
apparatus to the problems of food preservation and water puri- 
fication in ice factories is described in a publication by Ozonair, 
Ltd. (96 Victoria Street, S. W.). 

A CONTINENTAL COURIER.—Under this name the Great 
Central Railway have issued a booklet giving itineraries for 
sight-seeing in Hamburg and Berlin. А feature is the addition 
of approximately correct phonetic anglicised pronunciations of 
the places to be visited, and of other useful words and 
expressions. 


TEA MAKING BY ELECTRICITY 


E illustrate here the arrangement employed at their 

head office (67 Queen Victoria Street) Ьу the General 
Electric Co., Ltd., for making tea for the staff. A small 
space in a corner of an office is otcupied by the compact 
equipment, and the water is heated by a five-gallon electric 
urn of G.E.C. manufacture which boils from cold in about 
an hour. The urn is 114 in. high by 144 in. diameter, of 
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ELECTRIC TEA-MAKING AT THE G.E.C. OFFICES. 


е 

rolled copper, highly finished outside, heavily tinned inside, 
and is fitted with a large-bore tap for quick pouring; it is 
arranged for three circuits, so that part of the current can 
be utilised when the maximum 2,000 watts are not required. 
As boiling water is drawn from the urn, cold water may be 
added, so that no time need be lost to have a constant 
supply of boiling water for the teapots. 


A Report on the U.S.A. Patent System.—A lengthy report on 
the U.S. Patent Office has been sent to Congress. It is recom- 
mended that the Commissioner of Patents be relieved from 
judicial work, so as to give him more time for supervision of 
the examining staff, whereby it is hoped to reduce the number 
of invalid patents issued. An important recommendation is that 
the life of a patent be so limited as to expire 19 years from the 
date of filing the application, excluding the time. not exceeding 
two years, during which an application may be involved in 
opposition. The commission reports that under the law, which 
allows an applicant one year in which to answer any action of 
the Patent Ottice, there have been many applications kept pend- 
ing in the Patent Otlice for ten years or more. The commission 
believes that the remedy is to make the term of the patent 
commence from the date of filing the application, as is done in 
other countries. It is further recommended that an abstract of 
a patent be published in the Official Gazette instead of the first 
five claims of a patent, as at present. 


Jax. 16, 1913. 


— -m _————— ———— —— ыы ш ын нн Ане. 


ELECTRICAL ENGINEERING 39 


Se a ж ee 


ne — —— —À — + ———  — — 


QUESTIONS AND ANSWERS BY PRACTICAL MEN 


RULES. 


QvEsTIONS : We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under ‘‘Answers to Corre- 

ndents," or replies will be invited from our readers. One 
shilling will be patd for the question which we select for com- 
petitive replies in this column. 

Answers: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. i 


per only, and if diagrams are sent, 


Write on one side of the 
et of paper attached to the manu- 


draw them on a separate s 
script. 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,322. 


Show the relative current values, &c., in the transformer 
windings, motor, and mains of two auto-transformers ‘‘V”’ or 
open-delta connected, and used for starting a 3-phase, 3-wire 
motor by means of 60 per cent. voltage tappings. Also show 
why these transformers must have a total capacity of 115°6 per 
cent. when compared with 3 star-connected transformers used 
for the same purpose.—A. J. 

(Replies must be received not later than first post, Jan. 23rd.) 

ANSWERS TO No. 1,320. 


A 3-phase, 500-volt, 50-cycle system of about 1,000 k.v.a. 
has a power factor of about 07, which it is desired to improve 
by installing a rotary condenser. Can any of your readers tell 
me the smallest possible size of synchronous motor which can 
be put in to bring the power factor of the whole system up to 
Я І should also like to have a method of calculating this. 
—Cos 9. | 


The first award (10s.) is made to Pury for the following 
reply, which we have slightly abbreviated :— 

The rating of the machine uired may be determined as 
follows : 1, k.v.a. at 500 volts 3-phase corresponds to a total 


current per phase of Ет = 115°5 amps. At 0'7 power factor 
Ka 
the load current in phase with the volts will be 1155х0°7=81 
amps., and the wattless current ./115°5?—81?=82°5 amps. With 
the same load of 700 kw. at 0'9 power factor, the generators 
will be delivering 700-09 = 778 k.v.a., ог 90 amps. per phase, 
and the wattless current will be /£90?—81°=39 amps. This 
means that the synchronous motor must supply 825—39—-455 
amps. per phase of wattless current; :.e., its rating must be 
455 x 500 x /5 = 575 k.v.a. The rating for any given case may 
readily be obtained graphically, as shown in Fig. 1, where OA 


С 


Н.Р Output. 
Кто. 2. 


Fic. 1. 


represents to scale the power load, in this case 700 kw. АВ is 
drawn at right angles to OA, and from centre O are described 
power load , 4 power load 

cos @ cos Pi i 
cos $,are the power factors before and after installing the 
synchronous condenser. The length BC gives the rating of the 
synchronous machine in k.v.a. it it is required to bring the 
power factor to unity, B will evidently coincide with A, and 
AC wil be the required rating. In the case considered, the 
total rating is: generators, 778 k.v.a.; synchronous motor, 
375 k.v.a.; total, 1,153 k.v.a. If the present generators are 
overloaded, it would be better policy to spend the money on 


arcs of radius= where cos $ and 


Competitors may adopt a “nom de plume," but, both іп. 


& small generating set to take part of the load and act as a 
standby, rather than on a synchronous condenser in the gen- 
erating station, which would be useless if the main generating 
plant was out of commission. If, however, the generators are 
supplying the greater part of the load over & fairly long feeder, 
the case is altered. илип that the CR drop in the line is 
10 per cent. of the generated volts, and the inductance negligible, 
then the received voltage will be 450, and the loss in the line 


' 100 kw. If now the power factor at the generators is raised 


to 09 by installing a 375 k.v.a. synchronous motor at the 
receiving end of the line, the total current required from the 
generators will be 90 amps., and the drop in the line will be 
reduced from 50 volts to к volts. Thus the voltage at 
the generators may be reduced to 490, and the rating of the 
the generators will be 90x490x3=762 k.v.a., ог, adding the 
rating of the synchronous motor, 1,157 k.v.a. in all. At the 
same time the line current is reduced from 115°5 to 90 amps., 
and the loss in the line from 100 kw. to 60°5 kw., a saving of 
nearly 40 kw., which would роу offset the prime cost of 
the synchronous motor, even allowing for the losses in the motor 
itself. Thus the increase in capacity of the generators would 
be clear gain. Further, it is possible that the synchronous motor 
could be used to drive a portion of the load, taking the place 
of one of the induction motors otherwise required. If this can 
be arranged, the rating in k.v.a. of the synchronous motor 
required would be ,W'--K' where W is the wattless k.v.a. 
required for power factor control, and K=h.p. of load x0'746-- 
efficiency of motor. The curve in Fig. 2 gives the approximate 
rating in k.v.a. of synchronous motors to deliver from zero to 
450 h.p., and at the same time 375 k.v.a. in wattless current. 
It will be seen that a considerable useful output can be obtained 
without materially increasing the rating. In addition to this, 
it should be remembered that if the synchronous motor is used 
to displace a large induction motor, its rating in wattless k.v.a. 
wil be reduced, since the magnetising current formerly taken 
by the induction motor will be eliminated. A supply of direct 
current to excite the field of the synchronous motor 1s, of course, 
a necessity. 


The second award (5s.) is given to J. E. R. R. for the reply 
given in abridged form below :— 


It is not stated whether the improvement is desired in order 
to reduce the current in the generator or to keep the load on 
the generator at 1,000 k.v.a. and utilise the increase in the 
load component for other work; as will be seen from the 
diagram, Fig. 3, this will mean a big difference in the size 
of the condenser to be installed. The rotary condenser may 
take the form of a rotary con- | 
verter ог з synchronous motor. 
To run the machine simply for 
its leading power-factor alone is 
rather an extravagant method; it 
would be cheaper if the motor or 
rotary were put down as near 
the inductive load аз possible 
and the driving power or D.C. 
supply made use of. In the dia- 
gram the existing conditions are 
given by the triangle ABF. AB 
is the apparent load, 1,000 k.v.a. 
AF is the load component =.4 B 
cos ¢=700 kw. FB is the idle 
component = АЛ sin ф =715 k.v.a. 
By reducing the apparent load and 
keeping the true load equal to 700 kw., t.e., by making the point 
B more along BF, we reduce the angle ¢, or we can keep AB 
constant at 1,000 k.v.a., by moving it round arc BTS and 
increase AP. In the former case, the idle component decreases 
from FB to FD, or from 715 k.v.a. to 340 k.v.a. The rotary 
or motor will have, therefore, to deal with 375 k.v.a. Adding 
10 per cent. for losses, we then require a machine of 410 k.v.a. 
capacity, and in the latter case the idle component decreases 
from FB to PT, or from 715 k.v.a. to 440 k.v.a., and 
the load component goes up to 890 kw. Adding 10 
per cent., we therefore require a 300 k.v.a. machine. If the 
condenser does other useful work, we can produce BF to L, and 
mark off FZ=8H, which will give the required reduction of 
wattless component. Marking off FJ=30 kw. to represent 
the losses in the condenser, and joining L to P, we see that an 
input LP of 340 x.v.a. is taken, and L/Á-z275 k.v.a. is avail. 
able to rectify the wattless component of the system, while РЛ = 
160 kw. of useful work. “Cos 8" would be well advised to 
consider installing three or four induction motors fitted with 
haee advancers. For further information on this subject see 
.E.E. Journal, Vol. 42, p. 599, and Vol. 4, p. 618. [Errc- 
TRICAL ENGINEERING, Jan. 2lst, 1909. pp. 65, 420; May Zith, 
1909, p. 481, also July 25th, 1912. p. 420, and this issue.] 


ELECTRIC TRACTION NOTES 


The Brighton Corporation have agreed to pay the Brighton, 
Hove & Preston Omnibus Co. the sum of £12,100 for their 
trolley omnibus powers and parliamentary expenses incurred 
in obtaining their Bill two years ago. This includes handing 
over to the Corporation sixteen electric omnibuses and a 
garage built specially for their accommodation. 

The conclusion of the second report of the Prussian Rail- 
way Authorities on the electrification of the Berlin ''Stadt- 
Ring & Vorortbahn " (see ELECTRICAL ENGINEERING, Dec. 12th, 
p. 696) is published in the Elektrotechnische Zeitschrift. of 
Dec. 19th. It includes detail estimates of the cost of run- 
ning the system in 1916 with steam and electric traction 


respectively, and shows that the latter will be nearly 14 per. 


cent. lower. The system is being worked at a very heavy 
loss by steam, the deficit for 1916 being estimated at 
£694,000. With electric traction the deficit is estimated 
at £400,000, which figure includes interest and depreciation, 
so that a saving of £294,000 is estimated. The report gives 
no hope that this serious deficit will be converted into a 
profit unless an increase in traffic far in excess of that 
expected follows tho eleetrification. In view of the large 
proportions of the whole cost taken up by the 557 expensive 
single-phase locomotives, it would appear that a direct-current 
scheme would be more successful. 

At a recent meeting of the Commission appointed to deal 
with the traffic question in Vienna, the Government Rail- 
way Minister, Dr. F. von Forster, stated that the two 
financial groups interested in the electrification of the 
Vienna Stadtbahn, namely, the Vienna. Banking group and 
a French Financial group, had prepared complete schemes, 
and that these would shortly be discussed by the Govern- 
ment authorities. He further stated that the traffic receipts 
on the svstem had increased during the last few years at 
the average rate of 10 per cent., but that increased working 
eosts, particularly labour and salaries, prevented a similar 
improvement in: the financial results of the railway. 

The Hungarian State Railways Authorities have finally 
decided to postpone indefinitely the electrification of the 
Triest-Opcina main-line tunnel sections of their system, as 
the smoke nuisance, the chief reason for electrification, has, 
it is said, been successfully overcome by the introduction 
of oil-fired locomotives. It is also stated that the investiga- 
tion as to the relative economy of steam and electric traction 
for this particular case was not favourable to the latter. 
The single-phase system was adopted for the basis of the 
calculations, and in this case also the cost of the rolling stock 
would be the determining factor, as the line in question 18 
very short with comparatively heavy traffic. No figures have 
been published, however. 

It is planned to make а change over from 6,600 volt 25 
cycle single-phase to 1,200 volt D.C. working on the lines 
of the Pittsburg and Butler Street Railway (United States of 
America), in the early months of this year, says the Electric 
Railway Journal (New York). The line is about thirty-three 
miles long and connects at each end with 600 volt D.C. 
systems. The district served is thickly populated and very 
hilly. The present single-phase system has 'been working 
since 1907. 

An Edison storage battery car has recently given very 
satisfactory results on the Chicago Great Western Railway. 
The car, says the Electric Railway Journal (New York), is 
50 ft. long, it has two bogies, and carries four 20 h.p., 200 
volt, 720 r.p.m. series motors. Two are mounted on each 
truck, one wheel of each axle being driven by a gear (ratio 
8:5 to 1) fastened to the inside of the wheel hub. А maximum 
speed of 35°6 m.p.h. on the level has been attained for an 
energy consumption of 30°4 watt hours per ton mile. Тһе 
weight of the car with batteries is about 29 tons, and the 
train resistance is 15'2 lbs. per ton on the level. The normal 
distance on one charge is about 80 miles, but 100 miles may 
be reached on overcharge. On a trip between Silver Lake 
and Jersev City, including grades both ways, the car was 
found to consume about 565 ampere hours per car mile at 
& voltage between 238 and 225, the nir compressor requiring 
@10 ampere hour per саг mile in addition. 

An editorial in a recent issue of the Electric Railway 
Journal (New York), commenting on the trolley omnibus, 
states that it is not likely that its development in America 
will be large. There is so far onlv one such line in existence 
in America—near Los Angeles. The reasons given are, first. 
that the roads are not kept in good enough eondition in 
Ameriea for such vehicles, and, secondly, that track rights 
are more readily obtained. 
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TELEPHONY AND. TELEGRAPHY 


(INCLUDING WIRELESS) 


The Telephone Arbitration Award 


The National Telephone Co., Ltd., were on Monday awarded 
£12,515,264, with costs, by the Court of the Railway and 
Canal Commission, as the purchase price to be paid by the 
Post Office for the Company's undertaking. This is about 
£8,000,000 less than the Company's original claim, and about 
£3,000,000 in excess of the Post Office offer. Comparing 
the award with the original claim, we find that under 
Headings 1 to 4, comprising the bulk of the overhead and 
underground plant, exchange and subscribers’ equipment, the 
claim was for £2(0,264,851, depreciated to £17,631,606, 
whereas the award was for £18,456,016, depreciated to 
£10,459,796. During the case. the Company amended their 
claim for part of this equipment (less depreciation) from 
£19,550.315 to £18,133,193, and the Post Office offered 
£12,143,865 instead of £11,617,159. Headings 5 to 12, in- 
cluding certain other plant, land, stores, buildings, licensed 
telephonic business at Portsmouth, Brighton, and Hull, the 
private wire business, &e., wete settled out of court in the 
Vacation for £2,055,468. Тһе original claim was for 
£3,293,094. 

The sum awarded under Headings 1 to 4 included £247,189 
to cover the cost of raising capital; the Company's claim for 
this was for £757,657. The Hon. A. E. Gathorne-Hardy 
concurred with Mr. Justice Lawrence's award in all par- 
tieulars, while the third arbitrator, Sir James Woodhouse, 
agreed in all points except the allowance for the cost of 
raising capital, which he thought should not have been 
granted, but the finding of the majority of the arbitrators, of 
course, holds. 


On the question of the allowance to be made for super- 
vision of constructional works, the Judge said that although 
the evidence of Mr. F. Gill was as remarkable for the care and 
ability he had brought to bear on the inquiry as it was for his 
fairness and candour in the witness-box, his results were not 
completely satisfactory, as the typical period taken for this 
part of his estimate was one when construction was less than 
it had been, for the company was beginning to approach the 
termination of its licence, whereas the staff was not materially 
diminished. That tended to increase the ratio which general 
charges bore to construction. On the other hand, he could 
not adopt the percentages put forward by the Post Office. 
Some of their documents handed into court were very mis- 
leading, and should not have been produced. 


He was surprised that the Post Office disputed that the cost 
of obtaining subscribers’ agreements ought to be included in 
the valuation, and he allowed a sum for this. 


With regard to depreciation, he held that the company's 
sinking-fund method of estimating this was a proper method 
to adopt in a going concern, especially where revenue is 
largely used for capital purposes, but it should not apply 
with value of plant as between a vendor and vendec. He 
therefore adopted the straight line method put forward by the 
Post Office, and took as a basis of the life of the plant the 
“physical” life, as contended by the company, and not the 
"effective" life, as contended by the Post Office; whereby 
they took into account probable expansion of business, 
obsolescence, and defective plant, &c. He held that the 
measure of the probable expansion of business did not enter 
into the caleulation, and also that the assumption that the 
expansion would be at the sume rate as in the past was not 
supported by any evidence other than that of hope and 
expectation. He did not think that there would be any 
great expansion unless the service were improved and rates 
lowered. As, however, some of the plant taken over was 
shown to be defeetive and other obsolete, he had been com- 
pelled to reduce the physical life somewhat. In this way he 
had allowed also for withdrawal of wavleaves, defective spare 
conduits in cement blocks, defective spare wires overloaded 
poles, and inereased cost of maintenance of poles апа struts 
in the later vears of life, and absence of bonding at man- 
holes. The rejection. of the company’s method of reckoning 
depreciation is largely responsible for the great reductions in 
the total sums awarded. 

According to The Times, it is probable that there will be 
an appeal on at leust one point, this being on the cost of 
raising capital. The announcement of the award on the 
Stock Exchange caused a drop in the quotation of the com- 
pany's deferred shares from about 138 to 109. 
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Specialists in Electric Motor Starting and Control Gear 
Adams MC: L! Balfour House Finsbury Pavement. London.EC. Works-Bedford. 


The Marconi Inquiry 


The most important event in connection with the inquiry 
into the proposed Imperial wireless telegraph scheme by the 
House of Commons Committee since our last issue, is the 
presentation of an interim report by the Committee, in which 
they express the opinion that steps should be taken at once 
for the purchase of the sites mentioned in the contract, 
irrespective of whether the contract is finally adopted or not. 
They further state that in regard to the installations, either 
the Government must select a particular company, or else 
leave themselves free to adopt or reject from time to time 
airy system. Whichever solution is ultimately recommended, 
however, the Committee point out that it is in their opinion 
necessary for the Committee or the Government to come to 
a conclusion as to the technical and scientific merits of the 
various systems. For this purpose it is believed that the 
best result will be reached by the immediate appointment 
of a highly qualified technical committee, apparently of a 
permanent character, as it is suggested that this committec 
would be able to advise not only as to the system to be 
adopted in the first instance, but as to any changes of system 
that might from time to time be necessary. Unless this 
course is adopted, the Committee state that they themselves 
will be compelled to enter upon a scientific inquiry, for 
which, however, they do not feel competent, quite apart from 
the fact that such an inquiry would involve very considerable 
delay in reaching any conclusion on the other matters before 
the Committee. The adoption of this report, it may be 
mentioned, was by 9 votes to 4, one member being absent. 
On this report being presented by the Committee on Monday, 
Mr. Herbert Samuel expressed the willingness of the Govern- 
ment to act upon the suggestion of the Committee, but in 
regard to the appointment of a technical committee, sug- 
gested that a time limit should be placed upon the receipt 
of their report, and that, at any rate, it should not come 
later than the final report of the Committee. The Govern- 
ment, he said, would not be justified in entering into any 
eontract for a system which had not been submitted to 
adequate practical tests, and the question resolved itself into 
what systems were in a position to submit themselves to such 
tests within a comparatively brief period. The Government, 
he added, attached importance to three things: (1) getting 
the stations in operation quickly; (2) having stations which 
can be relied upon to work day and night; (3) having complete 
freedom to change the system from time to time. After 
this statement by the Postmaster-General, the Committee 
adjourned and met again on Tuesday, when, however, the 
proceedings were private. 


At this private mecting slight modifications of the interim 
report were made. It is now suggested that the Committee 
should consist of independent experts, with a chairman of 
judicial or administrative capacity, and that it should report 
within three months. Further, the Committee desire. the 
report endorsed by Parliament before they sit again. 


Major Archer-Shee, in the. House of Commons on Tuesday, 
asked the Postmuster-General whether an offer by Messrs. 
Siemens Bros. & Co. to supply a Telefunken wireless equip- 
tment having a range of 2.000 miles had been made and 
withdrawn owing to an arrangement with the Marconi. Co. 
Mr. Herbert Samuel said that^no tender had been made. It 
appears that, in the course of a conversation between a repre- 
sentative of Messrs. Sicmens and the Secretary to the Post 
Office, a casual question was asked as to the cost of such a 
station, and a figure of £23,000 was quoted for a simplex 
plant delivered in this country. The offer did not include 
erecting, and generally was not intended to meet the con- 
ditions of the Imperial scheme. 


A deputation from the Northern Scottish towns waited upon 
the Postmaster-General on Thursday with a request for an 
extension of the underground telegraph and telephone system. 
In such places as Dundee, Aberdeen, Arbroath and Montrose, 
the question of communication to the North of Scotland has 
been the subject of much complaint by business men_ there 
for many years, but even now they have received what is 


tantamount to a refusal of the Post Office to do more than 
exists at present. The financial aspect of the question, the 
Postmaster-Gencral pointed out, prohibits any large extension 
of the telegraphic and telephonie facilities with the North 
of Seotland. Underground cables have been put completely 
out of the question, but the use of * phantom circuits " is 
being experimented with in the hope of relieving the conges- 
tion which takes place from time to time. 

It is announced that the Marconi Co. have been given 
a contract by the Brazilian Government for the provision of 
large wireless telegraph stations at Rio de Janeiro, Santa 
Martha, Bauru and Ladairo. These stations are to form the 
southern nucleus of the Brazilian internal wireless telegraph 
scheme which was outlined at the recent Radiotelegraphic 
Conference in London. The complete scheme comprises thirty 
stations. 

According to the Zeitschrift für Schwachstromtechnik, the 
German Government contemplate the laying of an additional 
telegraph cable to relieve the traffic between England and 
Germany, from Norderney to Bacton (Norfolk). A sum of 
1°8 million marks has been voted for the purpose. 

Telegraphic conditions remained fairly quiet during the 
past week. On the 8th inst. the Bangkok-Kedah line was 
restored, as well as that between Teheran and Meshed.— The 
Bonny-Duala cable was in working order again on the 9th 
inst., and the Fao route was down beyond Bagdad on the 
10th inst.—The Ottoman Government states that messages 
to Smyrna and some other places are subject to delay. 


LOCAL NOTES 
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Altrincham: Street Lighting.—The local electric supply 
company is designing a street lighting scheme. 

Belfast: The New Power House.—lt is not probable that 
the Corporation will accede to the request of the recent depu- 
tation of ratepayers to postpone the construction of the 
proposed new power house, the erection of which was recom- 
mended by the City Electrical Engineer, Mr. T. W. Bloxam, 
and supported by Mr. S. L. Pearce, of Manchester, who was 
consulted. The proposal to defer the matter until tests of 
a Diesel engine have been made at Messrs. Harland & Wolff's 
works seems rather ridiculous, especially as it appears that 
the engine in question has not even been built as yet. The 
building of this engine, we believe, is not being entrusted 
to any of the three makers of Diesel engines in this country 
well known to our readers, but we understand it will be 
of the Burmeister & Wain type, a large firm of Copenhagen 
shipbuilders with whom Messrs. Harland & Wolff have 
working arrangements. 

Blackrock: Ilectric Lighting.—The Council have appointed 
Mr. S. L. R. Price, of Pembroke, to report upon the electric 
lighting scheme of the Dublin & Southern District Electricity 
Co. 

Dublin: Salaries of Shift Engqineers.—' The Corporation have 
passed a recommendation of the Electricity Committee to the 
effect that shift engineers in the Corporation electricity works 
should be granted à maximum salary of £200 per annum, 
instead of £156 as at present. The Committee expressed the 
view that these members of the staff are not properly paid 
in Dublin, and that four good men have during the past three 
or four years left the service to tuke up similar positions in 
India and South Africa at much better salaries. 

Dundee: Addition to Power Load.—Another large works has 
adopted electrical driving. Nearly 250 h.p. has already been 
installed, and an additional 300 h.p. is ready for connection to 
the Corporation mains. 

Edinburgh: Supply in Outside Districts. ——A sub-committee 
is considering the general question for supplying to districts 
outside the Borough boundaries, with a view to applying for 
the necessary parliamentary powers. 

Hove: leciricity Supply.—There is likely to be some 
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(This Patent Record is compiled by our own Editorial Staff and із Strictly Copyright.) ^ 


Specifications Published Jan. 9, 1913 


^ full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 


28,459/11. Flexible Low Pressure Armonred Cables. М. KALL- 
MANN. Flat thin conducting strips, e.g., copper tape, insulated 
from, and protected by, tlat metal armouring, such as steel 
tape, are made up into a solid thin cable by an adhesive com- 
pound, and with a maximum of flexibility. In addition to the 
adhesive compound, braiding may be used. Six figures. 

28,486/11. Pressure Regulation ої D.C. Dynamos. Brown, 
Bovert. The excitation is pulsatingly varied. The oscillating 
svstem to effect this consists of a single electro-magnet, excited 
according to the pressure of the machine, together with an 
oscillating armature, whose period oscillation is less than that 
necessary for the regulation, and a retracting spring. The 
damping is supplied by a short-circuited winding on the field- 
magnet poles. ‘The resistance to be short-circuited by the oscil- 
lating system is in the dynamo shunt field circuit. One figure. 

555/12. Tungsten Contacts. — B. T.-H. (G. E. Co., U.S.A.). 
Wrought tungsten is used for the contacts of X-ray or cathode 
tubes and other apparatus subjected to high temperatures. 

1,903/12. Transmitting Power from Windmills. W. A. Jack. 
Magnets are mounted on the axle, and a wound stator is 
mounted in the head frame. A.C. or D.C. machines may be 
used. Two figures. 

3,055/12. Wireless Receivers. Marconi’s and Н. J. Rowunp. 
To avoid the results of natural electric waves, commonly known 
as X's, two aerials are used, one tuned to the signals to be 
received, and the other slightly different. The currents set up 
on the latter are led to the stator of an alternator whose rotor 
is rotated so as to bring up the frequency to that of the other 
aerial, which is coupled to the oscillating circuit. containing the 
rotor. These two X frequencies are put in opposition in a third 
circuit, in which is the detector. One aerial with double tune 
may be used. Three figures. 

3,445/12. **Call-up" Signals for Wireless. Е. L. MUIRHEAD. 
The signal is made by a prolonged dash to distinguish it from 
atmospherics or those of ordinary working. The core of an 
electro-magnet is kept is slow constant rotation. А contact- 
maker on the armature normally rests on a stop, but is moved 
to a contact stop when the magnet is energised, and completes 
a signalling circuit. To cover the distance between the stops 
may require the armature to be energised for 50 seconds, so that 
the *dash"' must be of at least this duration. "Three figures. 

5.552/12. Parallel Working of Rotary Converters on A.C. and 
D.C. Side. B.T.-H., Н. W. Tavron, Е. P. WHITTAKER, and 
Н. N. Sporsorc. The alternator supplying the rotary has one 
insulated winding for each rotary. The windings may be of 
different voltages and provided with tappings, no transformers 
being used. 

12.134/12. Speed Regulation of Induction Motors. BERGMANN 
А.-С. А rotary converter is fed from the slip-rings. Direct 
coupled to the induction motor is а D.C. motor fed by the 
rotary. The field of the D.C. motor is supplied by an exciter 
mounted on the shaft of the rotary. Two figures. 

15,602/12. Excess Current Meter. E. ScHurPIssER. Оп con- 
stant pressure circuits an electrolytic meter is connected across 
a shunt in the usual way, but a constant resistance is also con- 
nected between the anode and the positive main, and another 
between the anode and the negative main. Until a certain 
current is exceeded the P.D. across the meter is not sufficient 
' to cause it to register. Опе figure. 

18,652/12. Short Range Wireless. Н. Hetnicke and М. 
JasrkER. "The secondary of the oscillation circuit is connected 
to an oscillator with its spark gap at the focus of a parabolic 
mirror. The circuits are adjusted so that the higher harmonics 
are transmitted into space. A thermopile is used for receiver. 
One figupre. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Summaries of some of the more important of these patents will 
appear in our next issue. 


Distributing Systems, Cables and Wires, Insulating Materials. 
&c.: Б.Г.-Н. and Үосхс [Distributing] 627/12; HorwEs and 
AUTOMATIC ADVERTISING Co. [Electric control of electrically- 
driven apparatus] 1.569'12; Paton [Fixing aerial lines to in- 
sulators! 5.636; 12. 


Electrochemistry: R. Hoe & Co. and Loncee [Blackleading 
machines for electrotypers| 1,968 /12. 


Ignition: BENTALL and BincHam  [Magnetos] 5,629/12; 
Townson [Automatic timing] 6,077 / 12. 
Switchgear, Fuses, and Fittings: Сівѕох (Wall plugs] 


28,857/11; Turner [Motor controllers] 29.138/11; RAILING and 
STRACHAN [Switches] 4.577/12; Watson (Combined switch and 
plug terminals] 6,673/12; OxLiver [Time switch for lamps] 
23.993 / 12. 

Telegraphy: Popcoursky [Signalling presence of water in 
ships] 8,909 /12. 

Traction: Estirr [Trolley collectors] 5,469/12; ALBERT THODE 
& Co. [Electro-magnetic brakes] 18,440/12. 

Miscellaneous: FRIED. Krupp [Magnetic separators] 29,224/11; 
EpuuNnbson’s, HIGHFIELD and Gripper [Portable battery lamps] 
29,509/11: BrviLLE ‘Signs used with arc lamps} 229/12; 
Lawton [Drying new multiple channel conduits] 2,348/12; 
QUERTIER [Indicating distance, time, speed, &c.] 7.617/12; Soc. 
Courtaub, G. GARNIER, Grr. [Indicating] 7,780/12; MEYER & 
NEUHEITEN VERWERTHUNGS Ges. [Advertising] 12,133/12. 


The following Specifications are open to Inspection at the Patent © 
Office before Acceptance, but are not yet published for sale. 

Distributing Systems, &c.: Cre. GENERALE RaADIOTELE- 
GRAPHIQUE [Charging condensers in parallel and discharging in 
series] 29.575/12. > . 

Dynamos and Motors: Heyrtann [Improving commutation] 
29.409/12 ; Soc. Drr& S. T. A. R., 29,522/12. 

Electrometallurgy and Electrochemistry: Erpmann [Production 
of metallic oxides for catalytic reactions] 27.718/12; HENRI, 
HELBRONNER and VON RECKLINGHAUSEN [Sterilisation of liquids] 
28,660 / 12. | 

Ignition: R. Boscu [Starting systems] 24,555/12; KETTERING, 
29,091/12; [Starting systems]  29,070/12, 29,071/12; and 
29.083 /12. 

Telephony and Telegraphy: Krause [Production of oscilla- 
tions] 28,595/12; Sremens & Haske [Subscribers telephone con- 
nections grouped according to number of calls] 28.751/12. 

Miscellaneous: Soc. L. BLérioT [Electro-magnets] 28.864/12. 


Appeal from Comptroller's Decision 


20.207/11. Spark-plugs. Н. С. Loxcrorp, W. W. Lowc- 
FORD, and №. A. CLARK. Ап appeal against the Comptroller's 
decision to grant this patent has been lodged. 


Expiring and Expired Patents 


The following Patent expires during the current week, aftee a life 
of fourteen years :— 

1.434 of January 2154, 1899. Submarine Telegraph Relays. 
S. G. Brows. A tongue is fixed to one end of a relay circuit, 
and makes or breaks circuit with a rotary drum having insulated 
sections connected to the other end of the relay circuit. The 
object of the rotary drum is to reduce friction. If a varying 
zero 18 set up, a correcting current is set up in the relay 
through correcting segments and ап auxiliary relay. The 
receiving instrument is short-circuited by coils of high self- 
induction but low-resistance. Condensers in series with the line 
are not required. For duplex working, the incoming current 
enters the shunt at its mid-point, so that it behaves as a pure 
resistance. 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Arc Lamps: GEB. SIEMENS [Negative electrode for search- 
lights] 14,847 07. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: HENrEY's and W. Н. NicHors [Junction box for metallic 
covered cables] 21,167 /06. 

Electrochemistry and  Electrometallurgy: Н. J. WESSELS 
[Sterilising liquids by ozone] 20,622/04; S. О. CowrER-COLES 
[Manufacture of seamless iron tubes and cylinders: a coating 
of another metal may be given] 21,081/06 and 21.082/06. 

Switchgear, Fuses, and Fittings: D. J. O'Brien and T. А. 
RorraNzi [Reflector casing for tubular lamps] 20,854/05: Н. W. 
VAN Raven and C. B. Ковіхѕох [Washer to prevent corrosion 
of primary and secondary battery terminals] 21.045;06: А. P. 
LUNDBERG, G. C. LUNDBERG, and P. A. Luxprenc [Three-pin 
plug and socket combined with tumbler switches] 21.590 /06. 

Traction: B. T.-H. (С.Р. Co., U.S.A.) [Regenerative braking 
with A.C. series motors] 21,004 /06. 

Miscellaneous: F. Кгкіхѕснмтрт [Storing live fish by injec- 
tions of ozone into the tanks] 20,463/05. 
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| SUMMARY | 


THE Home Office has appointed a Departmental Com- 
mittee to inquire into factory and workshop lighting. 
(Page 46.) 

IN a lecture given last week at Greenock, Dr. S. Z. 
de Ferranti gave a few particulars of the high tem- 
perature steam turbine on which he has been experi- 
menting for some time. Ву initial and interstage 
superheating, he has obtained a steam consumption 
of 7 lb. of steam per b.h.p.-hour, and the turbine is 
made able to stand these high temperatures by the 
use of electrically-welded blading. (Page 47.) 

A DESCRIPTION is given of the electric driving ar- 
rangements in a wood-working establishment, and the 
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general conditions of motor control for this class of 
work are discussed. (Page 48.) 

We describe Messrs. Eckstein, Heap & Co.’s new 
works, and illustrate two interesting details in their 
switches and fuses. (Page 49.) 

WE give the reasons why the House of Commons 
disagreed with the House of Lords’ amendments to 
the Sheffield Corporation Bill, and wishes to grant the 
Corporation full wiring powers. (Page 49.) 

A NEW automatic starter is described in an illustrated 
article entirely. (Page 50.) 

THE selection of self-contained country house lighting 


"plant is dealt with in our “Questions and Answers ``: 


columns. (Page 51.) | 

THE Mercedes-Stoll system of trolley omnibuses is 
being installed at Aberdare, and is also to be given a 
trial at Bradford. Further extensions of the Dundee 
trolley omnibus system have been postponed for three 
months. The proposed London Traffic Board was dis- 
cussed at the L.C.C. meeting on Tuesday. (Page 53.) 

Marconi’s Wireless Telegraph Co. have asked to be 
released from the proposed agreement for &n Imperial 
wireless telegraph scheme.—The use of “ phantom cir- 
cuits,” which was mentioned by the Postmaster-General 
at а recent deputation concerning communication with 
the North of Scotland, is not likely to be found applic- 
able on these long-distance land-lines, but on the other 
hand it is also suggested for a new line to be con- 
structed between New York and San Francisco.—A 
legal action is proceeding in London with regard to the 
extended use of the Marconi system in Russia. 
(Page 53.) 

A PATENT specification by F. Braun relating to the 
use of long wave-lengths in wireless so as to get round 
obstructions more readily, expires during the pre- 
sent week after a full life of fourteen years. Among 
the specifieations published by the Patent Office on 
Thursday last is one by P. S. Turner, covering a con- 
troler for D.C. motors whereby shunt and series 
armature resistance may be inserted to obtain creep- 
ing speeds and fine speed regulation. A combined 
switch and plug is protected by W. E. Watson, and 
the B.T.-H. Co. and A. P. Young have a relay for pro- 
‘tecting generators using Tirrill regulators from the 
effects of violent pressure changes. (Page 54.) 

OPEN type arc lamps are being changed over to flame 
arc lamps for street lighting in Shoreditch.—An electric 
kitchen to cook for 100 people has been installed at 
Brighton.—The Scarborough Corporation contemplate 
the purchase of the local electric supply company.—- 
Complaint is made at Lowestoft of the increasing ten- 
dency of the Local Government Board to reduce loan 
periods.—Electrical contractors at Edinburgh are com- 
plaining of the proposal of the Corporation to seek full 


"wiring powers.—A large scheme of electrie supply is 


being suggested for New South Wales.—Two Ljung- 


n 
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| " ELECTRICAL ENGINEERING ” PATENT RECORD | 


(This Patent Record ts compiled by our own Editorial Staff and is Strictly Copyright.) ~ 


4 


firas: - Electrochemistry : К. Нов & Co. and LONGEE [Blackleading 
Specifications Published Jan. 9, 1913 machines for electrotypers| 1,968 / 12. 
А full list of these was published in our last issue. The following Ignition: BENTALL — and BINGHAM [Magnetos] 5,629/12 j 
are abstracts of some of the more important specifications. Townson [Automatic timing] 6,077 /12. 
Names in italics indicate communicators of inventions from abroad. Switchgear, Fuses, and Fittings: Grgsox [Wall plugs] 


28.837/11; TURNER [Motor controllers] 29,138/11; RAILING and 
28,459/11. Flexible Low Pressure Armoured Cables. M. Karr- STRACHAN [Switches] 4,577/12; WATSON [Combined switch and 


MANN. Flat thin conducting strips, e.g., copper tape, insulated 


lug terminal 6,673/12; OLIVER Ti iteh for lam 
from, and protected by, flat metal armouring, such as steel 23.90312 es = [time switch for AAPS] 
tape, are made up into a solid thin cable by an adhesive com. Telegraphy : Popcovnsky (Signalling presence of water jn 
pound, and with a maximum of flexibility. In addition to the ships] 8.909/19. | 
adhesive compound, braiding may be used. Six figures, Traction: Ечтт ер i Trolley collectors] 9,469/12; ALBERT THODE 
28,486/11. Pressure Regulation of D.C. Dynamos, Brown, & Со. [Electro-magnetic brakes] 18,440 /12. 
Bovert. The excitation ig pulsatingly varied. The oscillating Miscellaneous : FRIED. Krupp [ Magnetic Separators] 29,224 /11 ; 
System to effect this consists of a single electro-magnet, excited Epon pson’s, HIGHFIeELD and GRIPPER [Portable battery lamps] 
according to the pressure of the machine, together with an 29,309/11: BEVILLE ‘Signs used with arc lamps] 229/12; 
oscillating armature, whose period oscillation. is less than that LAWTON [Drying new multiple channel conduits] 2,34 /12; 
necessary for the regulation, and a retracting spring. The QUERTIER [Indicating distance, time, speed, &c.] 7.617/12; Soc 
damping is Supplied by a short-circuited winding on the field. COURTAUD, G, GARNIER. Gr. [Indicating] 7,780/12 ; MEYER & 
magnet poles, The resistance to be short-circuited by the oscil- NEUHEITEN VERWERTHUNGS Ges. [Advertising] 12,133 /12. 


lating system is in the dynamo shunt field circuit. One figure. 
535/12, Tungsten Contacts, B.T..H. (c, р Co., U.s.A.). The following Specifications are Open to Inspection at the Patent ` 
Office Acc i or sale. 


Wrought tungsten is used for the contacts of X-ray or cathode eptance, but are not yet published f 

tubes and other apparatus subjected to high temperatures. Distributing Systems,  &c.: Cr. GÉNÉRALE Rapior£r£. 
1,905/12. Transmitting Power from Windmills. үү. А. Jack. GRAPHIQUE [Charging condensers in parallel and discharging in 

Magnets are mounted on the axle, and a wound stator is series] 29,375/12 °- і 

mounted in the head frame. A.C. or D.C. machines may be ynamos and Motors: HEYLAND [Improving commutation] 

used. Two figures. 29,409/12 ; Soc. Dire S. T. A. R., 29,522/12. 


3,055 /12. Wireless Receivers. MARCONI'S and Н. J. Rouxp. 
To avoid the results of natural electric waves, commonly known 


: | ELBRONNER and vow RECKLINGHAUSEN | Sterilisation of liquids} 
received, and the other slightly different. The currents set up 28.660 /12. і ] 


ition: R. s Starti Н s 203/12; KETTERIN А 
is rotated so as to bring up the frequency to that of the other го боа ree ice pi Ad, oipe, 


Telephony and Telegraphy : Kravse [Production of oscilla- 
tions] 28,595 /12; SIEMENS & Harsxe (Subscribers telephone con. 
2 


: А ctions grouped according to number of calls] 28,75] /12. 
5,45/12, « Call-up ” Signals for Wireless, F, Т, MUIRHEAD. nee * NO А у ] 
Tiie sinal Ge made by a prolonged dash te distinguish it {то Miscellaneous : Soc. L. BLÉRIOT [Electro magnets] 28.864 /12. 


atmospherics or hose of ordinary working. The core of an J iei 
electro-magnet is kept is slow constant rotation, А contact. Appeal from Comptroller's Decision 
maker on the armature normally rests on a stop, but is moved 20,207 /11. Spark-plugs. H. G. LoxNGronp, W. W. Loxc- 
to a contact stop when the magnet is energised, and completes FORD, апа W. 4. CLARK. Ana peal against the Comptroller's 
a signalling Circuit. To Cover the distance between the stops decision to grant this patent has been lodged. 
Pd ш the үш i pe ne for 50 PS pe that 
the “dash” must e of at least thia uration. Three gures. iri H 

5.532/ 12. Parallel Working of Rotary Converters on A.C. and Exp iring and Exp Ired Patents 


D.C. Side. B.T.-H., H. W. Taytor, F. p. WHITTAKER, and The following Patent expires during the current week, aftee a life 


H. N. SPORBORG. The alternator sup] lying the rotary has one of fourteen years :— 
insulated Winding for each rotary. he windings may be of 1.434 of January 21st, 1899. Submarine Telegraph Relays. 
different voltages and provided with tappings, no transformers S. G. Browy, A tongue is fixed to one end of a relay circuit. 


"ing used. and makes or breaks circuit with a rotary drum having insulated 
12,134) 12. Speed Regulation of Induction Motors. BERGMANN sections connected to the other end of the relay noe The 
A-G. A rotary converter js fed from the slip-rings. Direct object of the rotary drum is to reduce friction. Jf à varying 
coupled to the induction motor is a D.C. motor fed by the zero 18 set up, a correcting current 18 Set up in the relay 
rotary. The field of the D.C. motor "^ Supplied by an exciter through correcting segments and an auxiliary relay. The 
mounted on the shaft of the rotary. Pwo figures, receiving Instrument is short-circuited by coils of high self. 
15.602/12. Excess Current Meter. E. NCHUPPISsER. Оп сон induction but low-resistance. Condensers jn series with the line 
stant Pressure circuits an electrolytic meter 18 Connected across are not required. For duplex working, the incoming current 
a shunt in the usual way, but a constant resistance is also con- enters the shunt at its mid-point, so that it behaves as a pure 
nected between the anode and the positive main, and another 


: : | resistance, 
hetween the anode and the negative main. Until & certain 


current is exceeded the P.D. across the meter is not sufficient The following are the more important Patents that have become 
to cause it to register, Опе fizure. void through non-payment of renewal fees. 

18,632/12. Short Range Wireless, H. HEINICKE and М. Arc Lamps: GED. SIEMENS Nerale electrode for Sandt 
JASPER, The secondary of the oscillation circuit is connected lights] 14,847 /07, p 


to an oscillator with its spark Кар at the focus of a parabolic Distributing Systems, Cables and Wires, Insulating Materials, 


Irror, Ircuits are adj sto : | higher har onics { as: x i | | 
a Es da di EP ue ae s the e um каро &c.: Нкхгкү`з and W. Н. Nicnors [Junction box for metallic 
are transmitted into Space, . ermopile is use covered cables] 21.167 / 06. 


Опе figupre, Electrochemistry and Electrometallurgy : Н. J. WESSELS 


eg» А А [Sterilising liquids by ozone] 20.622/04 ; S. О. COWPER-COLES 
Specifications Published To-day [Manufacture of seamless iron tubes and cylinders: а coating 
: oe : . of another metal may be given] 21.081 /06 and 21.082 /06. 
The following Patent Specifications will be published to-day, and Switchgear, Fuses, and Fittings: ]) J. O'BRIEN and T. А. 
be on sale at the Patent Office Sales Branch, 25, Southampton Rorranzs [| Retlector casing for tubular lamps] 20,834 03 - Н. W. 


Buildings, London, E.C, at the price of 8d. each, post free. | VAN RADEN and C. B. Ковтхзох [Washer to prevent corrosion 
Summaries of some of the more important of these Patents wil] of primary and secondary battery terminals] 21.043. 08. AP: 

appear in our next issue. Lexpprrs, G. C LUNDBERG, and Р. А. LUNDBERG [Three-pin 
Distributing Systems, Cables and Wires, Insulating Materials, plug and socket combined with tumbler switches] 21.590 06. 


&c.: B.T..H. and Young | Distributing] 627/12; HorwEs and Traction: p. T.-H. (GLK. Co., U.S.A.) [Regenerative braking 
AUTOMATIC ADVERTISING Co. lectric control of electrically- with A.C. series motors] 21,004 /06. 

driven apparatus] 1,569.12. Paton [Fixing aerial lines to in. Miscellaneous : F. KLEINSCHMIDT [Storing live fish by injec- 
sulators] 9,636 / 12. tions of ozone into the tanks] 20,463 / 05. 
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| ‘SUMMARY | 


THE Home Office has appointed a Departmental Com- 
mittee to inquire into factory and workshop lighting. 
(Page 46.) 

IN a lecture given last week at Greenock, Dr. 5. Z. 
de Ferranti gave a few particulars of the high tem- 
perature steam turbine on which he has been experi- 
menting for some time. By initial and interstage 
superheating, he has obtained a steam consumption 
of 7 lb. of steam per b.h.p.-hour, and the turbine is 
made able to stand these high temperatures by the 
use of electrically-welded blading. (Page 47.) 

A DESCRIPTION is given of the electric driving ar- 
rangements in a wood-working establishment, and the 


THURSDAY, JANUARY 23, 1913. 


[PRICE ONE PENNY. 
Registered as а Newspaper. 


general conditions of motor control for this class of 
work are discussed. (Page 48.) 


WE describe Messrs. Eckstein, Heap & Co.’s new 
works, and illustrate two interesting details in their 
switches and fuses. (Page 49.) 

WE give the reasons why the House of Commons 
disagreed with the House of Lords’ amendments to 
the Sheffield Corporation Bill, and wishes to grant the 
Corporation full wiring powers. (Page 49.) 

A NEW automatic starter is described in an illustrated 
article entirely. (Page 50.) 

THE selection of self-contained country house lighting 


7 plant is dealt with in our “Questions and Answers `` 


columns. (Page 51.) | 

THE Mercedes-Stoll system of trolley omnibuses is 
being installed at Aberdare, and is also to be given a 
trial at Bradford. Further extensions of the Dundee 
trolley omnibus system have been postponed for three 
months. The proposed London Traffic Board was dis- 
cussed at the L.C.C. meeting on Tuesday. (Page 53.) 

MaRcoNr's Wireless Telegraph Co. have asked to be 
released from the proposed agreement for an Imperial 
wireless telegraph scheme.—The use of “ phantom cir- 
cuits,” which was mentioned by the Postmaster-General 
at a recent deputation concerning communication with 
the North of Scotland, is not likely to be found applic- 
able on these long-distance land-lines, but on the other 
hand it is also suggested for a new line to be con- 
structed between New York and San Francisco.—A 
legal action is proceeding in London with regard to the 
extended use of the Marconi system in Russia. 
(Page 53.) 

A PATENT specification by F. Braun relating to the 
use of long wave-lengths in wireless so as to get round 
obstructions more readily, expires during the pre- 
sent week after a full life of fourteen years. Among 
the specifications published by the Patent Office on 
Thursday last is one by Р. б. Turner, covering a con- 
troller for D.C. motors whereby shunt and series 
armature resistance may be inserted to obtain creep- 
ing speeds and fine speed regulation. A combined 
switch and plug is protected by W. E. Watson, and 
the B.T.-H. Co. and A. P. Young have a relay for pro- 
‘tecting generators using Tirril regulators from the 
effects of violent pressure changes. (Page 54.) 

OPEN type arc lamps are being changed over to flame 
arc lamps for street lighting in Shoreditch.—An electric 
kitchen to cook for 100 people has been installed at 
Brighton.—The Scarborough Corporation contemplate 
the purchase of the local electric supply company.—- 
Complaint is made at Lowestoft of the increasing ten- 
dency of the Local Government Board to reduce loan 
periods.—Electrical contractors at Edinburgh are com- 
plaining of the proposal of the Corporation to seek full 
wiring powers.—4A large scheme of electrie supply is 
being suggested for New South Wales.—Two Ljung- 
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strom turbines have been ordered by the North Metro- .TUESDAY, JANUARY 28тн. © 
politan Electric Power Co. (Page 55.) | Institution of Electrical Engineers: Manchester Section. 

A 8,000 kw. turbo-alternator is to be put in at Aber- 7.50 p.m. At the University. “The Use of a Large Light- 
duen; the Hackney Council are to spend £21,700 upon хы ae оноо with Central Station Supply, 
new mains, &c.; a £18,000 loan has been sanctioned at "oni y m 
Stepney, and £3,000 at Hammersmith; a new power WEDNESDAY, JANUARY 29тн. | | 
station is recommended at Wallasey; а 500 kw. generat- Institution of Electrical Engineers : Students’ Section. 
ing set is required at Long Eaton; a 250 kw. Diesel 7.45 p.m. Victoria Embankment. ‘‘The Standardisation of 


. a Line of Induction Motors," by E. T. Driver. 
engine and generator at Clacton, and a scheme for the Institution of Civil Engineers: РИ Section. 


extens ion of the Lister Drive power station at Liver- Visit to Edgware Road-Paddington extension of the London 
pool is under discussion. (Page 55.) Electric Railway. 
THE British Thomson-Houston Co. ps Mie pens re- 
move its switchboard department from Rugby to 
Willesden.—The works of Ernest Scott & Mountain, The London Electrical Engineers. 


(To-pay) THURSDAY. C. Company.—Company Training, 7 to 10 p.m. 
Ltd., at Gateshead, have been purchased by C. A. о ашат otha 24vH. Р. Company.—Recruit Training, 7 to 10 p.m. 
mE 1 ompany Training, 7 to 10 p.m. 
P arsons & Co. The Stearn Electric Lamp Co. h ав SATURDAY. JANUARY 25TH. 4. Company.—Week-en'! run at Fort Coalhouse 
joined the Tungsten Lamp Association. (Page 56.) (as for D. Company last week). Headquarters open from 10 a.m. till 12 noon. 
MONDAY, JANUARY 27TH. 4. Company.—Reeruit Training, 7 to 10 p.m. 
IILL Company Training, 7 to 10 p.m. 


TUESDAY, JANUARY 281и. B. Company.—Recruit Training, 7 to 10 p.m. 
ARRANGEMENTS FOR THE WEEK Company Training, 7 to 10 p.m. 
THURSDAY, JANUARY 30TH. C. Company.—Company Training, 7 to 10 p.m. 
(TO-DAY) THURSDAY, JANUARY 23вр. Grp eo ANDAR EL D. Company.—Recruit Training, 7 to 10 p.m.; 
: ; : ompany ning, .10 p.m. 
i Institution о иеа tt С SATURDAY, FEBRUARY lst. В. Company.—Week-end run at Fort Coalhouse. 
8 p.m. ''The Use of a Large Lighting Ba T wi ons Parade at Fenchurch Street Station, 8 p.m. Service dress. No arms. 4. 
nection with Centra] Station Supply," by Е. Н. Whysall. Company.— Lorry run. The Lorry Crew will parade at Headquarters at 2.80 p.m. 


FRID AY, JANUARY 24ru. | И? йз. лоев Headquarters open for Regimental business from 


Physical Society. 
5 p.m. At Imperial College of Science. The agenda 
includes : (1) ‘‘The Electrical Conductivity and Fluidity Factory Lighting. The Home Office has appointed the follow- 
of Strong Solutions," by W. S. Tucker; (2) “The ing Committee to inquire and report as to the lighting of factories. 
Resistance of Electrolytes," by S. W. J. Smith and and workshops:—Dr. R. T. Glazebrook, F.R.S., Director of 


H. Moss. . | the National Physical Laboratory (Chairman); Mr. L. Gaster, 
Manchester Electro-Harmontc Society. Hon. Sec., Illuminating Engineering Society; Professor F. 

7.30 p.m. Smoking Concert at Albion Hotel. Gotch, F.R.S., Professor of Physiology, Oxford University ; 

| Royal Institution. | "e Mr. J. H. Parsons, Surgeon, Royal London Ophthalmic and 

9 p.m. Evening discourse. ''Recent Advances in Scientific _ University College Hospitals; Mr. W. C. D. Whettham, F.R.S., 

Steel Metallurgy," by Prof. J. О. Arnold, Е.К.8. Lecturer in Physics; Trinity College, Cambridge, and Sir Arthur 
Association of Moning Erene Engineers. Whitelegge, K.C.B., Chief Inspector of Factories. The Secre- 

East of Scotland Branch. Meeting at Dunfermline. taries are : Mr. D. R. Wilson, an Inspector of Factories, and 

MONDAY, JANUARY 2ї7тн. Mr. C. C. Paterson, of the National Physical Laboratory. We 
Institution of Electrical Engineers: Newcastle Students’ Section. regret that no representative of the electric lighting industry 
7.30 p.m. At Armstrong College.  ''The Application of has been included, and we hope that the Industrial Committee 
Hlectricity to the Lighting of Residences, Business of the Institution of Electrical Engineers will duly prepare 
Premises, and Factories," by S. I. Ellis. evidence for the assistance of the new Home Office Committee. 
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According to the ''Daily Telegraph,” it is anticipated that by next year telephonic communication will be 
established between New York and San Francisco, a distance of 3,360 miles. Our contemporary adds: '' This will 
be possible by the use of ‘loaded phantoms’ placed at regular intervals along the line, through which the current, 
in passing, gains strength." The above is our artist'S conception of the loaded phantoms. 
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THE. NEW FERRANTI TURBINE 


Seven Pounds of Steam per b.h.p.-hour 


T has been known for some time that Dr. S. Z. de 

Ferranti has been working on the construction of a 
new form of steam turbine, and the indications which 
‚һе gave in the course of his “Watt” anniversary lec- 
ture at the Greenock Philosophical Society of the 
trend of his researches are of great interest. 

After some historical notes on prime movers in general, the 
lecturer took up the general characteristics of the internal 
combustion engine and the steam turbine, emphasising the view 
that as the turbine became larger it was easier to construct and 
more economical, whereas as the gas or oil engine became 
larger, the difficulties increased. It was clear, he said, that 
for small powers the internal combustion reciprocating engine 
was in every way the best, but at the other end of the scale 
the turbine was the only means of filling requirements to-day. 
He had some hard words for those who were developing the 
Diesel engine for marine purposes. 

The way to obtain increased economy with the steam 


turbine was to raise the working temperatures. He 
had now, after years of experiment, produced a turbine 
which at the highest temperatures and with great and 
rapid variations of temperature was quite free from 
mechanical troubles, ran with a blade clearance во 
small as to be negligible as regards leakage loss, and 
the fear of the possibility of stripping appeared to have 
been effectively removed. | 

“In this turbine," continued the lecturer, “I super- 
heat the steam initially, and after the first expansion, 
and whilst it is still superheated, resuperheat it before 
it does its work in the second stage of the turbine. 
After this, it is exhausted in a superheated condition 
through a regenerator to the condenser. The whole of 
the blading is electrically welded so as to avoid the 
straining due to caulking/at the high temperatures that 
are reached, and also the loosening that. occurs due 
to the same cause. The blading is formed of mild 
steel, with a thin coating of pure sheet nickel elec- 


trically welded on to the surface. The blading is most 
accurately finished to shape by a process of step-by- 
step pressing under very heavy pressure. The blading, 
the sections of which are very exact, is welded in posi- 
tion with the accuracy of the automatic machine that 
is used for the purpose, and every opportunity 1s thus 
given for realising the best results. Although the 
turbine is of the reaction type, no balance dummy is 
used. The whole of the end load is taken on a specially 
constructed thrust, thus saving steam leakage. The 
Steam is worked as a gas at high temperature through- 
out the turbine, and this, coupled with the many im- 
provements above referred to, has given very good 
results. 

“The 5,000-h.p. machine has now been running 
for some time, and when tested at a load of two- 


. thirds full power has given a shaft h.p. on 7 lb. of 


steam per hour which, if supplied by an oil-fired 
boiler superheater system of 85 per cent. efficiency 
(this has already been exceeded in central station 
practice), would consume less than 0:625 lb. of oil per 
shaft h.p.-hour. From many tests already made. it 
appears that when this turbine is run at full load 
under favourable conditions it will take less than 6 lb. 
of steam per shaft h.p.-hour, and that the system 
under the conditions named will have а thermal 
efficiency of over 24 per cent. corresponding to 
an oil consumption of about 0:55 lb. of oil per shaft 
h.p.-hour. The tests are being proceeded with, but as 
the turbine is run continuously in supplying power to 
a large works with a constantly varying load, it is not 
easy to do what is necessary to enable tests to be 
carried out. So far as I can see, this system when 
applied on a large scale will be capable of giving an 
overall thermal efficiency of 29 per cent.” 
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Dr. Ferranti was enthusiastic on the future possibilities of 
the high temperature steam turbine. With such a machine 
generating electricity to supply power for all purposes on land, 
one had the advantage of a machine of the highest efficiency, 
which was not limited to oil for its fuel. He looked forward 
to the time when the whole of the coal used for firing these 
large units would be gasefied, and the bye-products recovered, 
producing an ample supply of fertiliser for the land, a great 
uantity of tar oil suitable for naval firing purposes, and benzol 
for small motor requirements. This, he thought, was the realisa- 
tion of the fuel problem rather than the production of alcohol 
on a large scale. The electric motor supplied from very large 
power stations was ер all forms of small engines, and it 
was probable that in the future small prime movers would only 
be required to propel cars and boats, and that all stationary 
motors would be electric. 


ELECTRIC DRIVE IN A WOODWORKING YARD 


HE application of electrical power did not, perhaps, make 

such early strides in the woodworking industry as in some 
other directions. It is suggested that this is partly due 
to the fact that in this class of work the waste products can 
produce all the power required, and proprietors have looked 
only for a decreased power bill, but have been unaware how 
electrical power would enable them to improve and quicken 
their processes, increase outputs, and reduce labour bills. 
Again, the waste products of woodworking factories have latterly 
become the raw material of other industries, with the result 
that they may be sold at a price considerably in excess of 
their value as fuel. Owners have thus been induced in 
тацу cases to consider other sources of energy, and where 
there is a publie electrical supply available very advantageous 
terms can usually be arranged. But even when no public 
source of enerev is at hand, the advantages of electric driving 
in efficiency of transmission and convenience of control are 
sufficient to warrant its adoption. Not only is there saving 


VIEW SHOWING 30 н.р. Мотов AND CONTROL PANEL. 


in the cost of shafting and gearing, and the increased con- 
venierice of its absence, but important economies result from 
the more accurate control, which renders more саву and 
speeds up all the processes, and also from the ability to 
place each machine in the position where it will be most 
useful, instead of having to place it where it can be attached 
to the shafting which is to drive it. 


To secure these advantages it is essential that the control 


gear should be suitable for the work to be done. Wood- 
working machines are very diverse in their characteristics. 
In nearly all cases the load is a very fluctuating one, while 
there is always the liability of sudden overloads. Gradual 
starting is a necessity, owing to their very high working 
speed and heavy starting load, as in four-cutter. planing, 
and moulding machines, and it is equally necessary to be 
able to stop immediately in cases of emergency even before 
the machine has been fully accelerated. The switchgear 
should be simple to manipulate and the operations of starting 
and stopping should be so easy that the workman need not 
take his eyes from his work to look at the controller. The 
motor must be protected against damage from failure of 
voltage or from overloads, and the switchgear must be capable 
of frequently opening circuit on the occurrence of dangerous 
overloads, without itself sustaining damage. It is also 
advisable to enclose the switchgear completely in one sub. 
stantial housing, as the atmosphere is always more or less 
charged with dust. 


А conspicuous example of what may be achieved by a well- 
planned installation, embodying the most suitable form of 
control, is afforded by Messrs. Latham’s Lea Valley Mills, of 
which a description has been sent us by the Adams Manu- 
facturing Co., Ltd. (London and Bedford). The whole lay-out 
was arranged by the engineers of the Hackney Borough Council’s 
Electricity Installation and Sales Department. The total horse- 
power at present installed is 280, and the voltage 240 and 
480 d.c. The largest unit is 50 h.p., and the smallest 2 h.p. All 
the motors are shunt-wound, fitted with interpoles, and of the 
enclosed ventilated type, by Messrs. J. H. Holmes & Co. 
(Newcastle-on- Tyne). Опе 50-h.p. motor drives a line of shaft- 
ing, which drives four 36-in. circular saw-benches. The second 
50-n.p. motor drives two log frames of the vertical reciprocating 
type, by Messrs. Robinson, of Rochdale, each machine being 
capable of making any number of vertical cuts up to 24 simul- 
taneously from logs up to 30 in. square and 12 i. long. One 
15-h.p. motor drives a log-frame saw of the horizontal recipro- 
cating type, by Messrs. J. Pickle & Son, of Hebden Bridge, 
which is capable of making one cut up to 48 in., cutting at the 
rate of 2 in. per minute. Four 30-h.p. motors each drive a 
length of shafting, from which various moulding and planing 
machines, vertical apinaa; circular saws, and band saws are 
driven. Other smaller machines are fixed for working saw- 
sharpening tools, &c. 

The control panels are all made by the Adams Manufacturiug 
Co., and are of the “ Adams Igranic Conspede ” type, similar to 
the one seen in the illustration. Each panel is enclosed in an 
iron housing of pillar form to exclude the dust. 

In individual driving it is even more essential than in group 
driviug to provide means for rendering sudden overloads harm- 
less, because in individual driving the motor has only power 
sufficient for the one machine that it drives, and no assistance 
is available from flywheels or countershaft pulleys, while the 
amount of kinetic energy stored in the moving parts of the 
machine and the motor is small. Automatic stopping under an 
overload imposes a heavy duty Е the eu gear, and the 
most satisfactory method of breaking a large overload current 
is to remove the actual break from the contacts of the starter 
altogether, and allow it to take place on a specially designed 
circuit breaker, which should be fitted with a powerful magnetic 
blow-out and carbon contacts. This method of breaking circuit 
is of special importance in a wood-working shop, where the 
blowing of an improperly protected fuse might lead to a fire. 
The fuses are not relied on to deal with overloads, and the 
Engineer of the Hackney Borough Council has stated that since 
this plant was installed over six months ago not a single fuse 
has been replaced. ' 

In the “ Сопзреде ’° controllers the circuit breakers are self. 
resetting. They have no handle, the whole operation is entirely 
automatic, and no further attention is required to re-start the 
motor after being stopped by an overload than simply to reduce 
the load to safe dimensions, and start again in the ordinary 
way. Should any unforeseen adverse circumstances develop 
during starting, it should be possible to stop the motor by simply 
releasing or bringing back the starting handle. The panels are 
arranged so that а backward movement of the starter handle 
immediately stops the motor by opening the circuit breaker, 
thereby making the contacts dead, and protecting them against 
sparking and burning. The panels have the great advantage of 
having only one handle, so that there is no possibility ot the 
various operations being performed in improper sequence. The 
circuit breaker and starter are so interlocked that the first move- 
ment of the starter handle in the direction for starting causes 
the circuit breaker to close automatically, and should an over- 
load occur, either through too rapid starting or from any other 
cause, it will re-open, and no effort on the part of the operator 
will avail to keep it closed until the load is lightened. Further- 
more, having opened, the circuit breaker will not close again 
until all the starting resistance has been re-inserted. The circuit 
breaker is so interlocked with the starter that the slightest 
backward movement of the handle, either from the first, or last, 
or any intermediate contact, causes the circuit breaker to imme- 
diately open, and so confines the duty of opening circuit always 
to the circuit breaker, thus preventing the starting contacts 
being burned or damaged. This is a valuable feature, particu- 
larly in connection with woodworking machinery. Each panel is 
provided with a stopping button at the side of the housing. 
көр Np to open the circuit breaker, not to short-circuit the 
no-volt spools. This feature makes the panels equally suitable 
for stopping the machines as for starting them, as the main 
circuit 1s never broken on the starter contacts. Any number of 
these buttons may be fitted round the various machines, thus 
placing them entirely vnder the control of the workmen, so that 
the machine can be stopped immediately on emergency from any 
position. 

We are indebted to Messrs. Latham & Co. for permission to 
publish the photograph, and for the particulars of the wood- 
working machines. 


I.E.E. Students’ Section. —Mr. С. W. P. Page (24 The Ridge- 
way, Enfield), has been elected honorary secretary of the 
Students' Section of the Institution of Electrical Engineers in 
place of Mr. J. Mould, who finds himself unable longer to 
devote adequate time to the office. 


Jan. 98, 1918. 


ECKSTEIN, HEAP & CO.'5 NEW WORKS };; 
E announced in our last issue the registration of the 


firm of Eckstein, Heap and Co., Ltd., as a limited 
company. The ш has recently opened its new works, 


the Lancashire Switchgear Works, in Caroline Street, Brough- 


ton, Manchester, and is as active as ever under the same 
Mr. Eckstein is Managing Director and Chair- 


inanagement. 
man, and the other Directors are Mr. Hamer, Mr. D. B. 


Mellish and Mr. P. B. Hall, the two latter continuing as 
Managers. Mr. Heap left the firm some time ago to take up 
consulting work. It was in order to take in additional capital 
to cope with the increasing work that it was thought desirable 


to transform the business into a limited company. 


The new works are well and conveniently arranged, the 
offices are roomy and comfortable, and the drawing office 
is large and well lighted. To facilitate the giving-out of 
material the stores are arranged in three floors; finished work 
is stored on the top floor, and on the ground and first floors 
are kept chiefly the stores required for the particular shops 
The ground floor of the works is devoted 
to the machine shops, the assembling of zm switchgear 


on the same level. 


units, and the switchboard shop; on the first floor are the 
oil-switch fitting shop, the inspection and test-rooms, the 
coil-winding shop, and the vacuum drying oven; and on 
the second floor the pattern, woodworking, enamelling, instru- 
ment fitting and circuit-breaker fitting shops. 

Included among the work which we saw in process of 
construction during a recent visit were some 4,000-ampere 
A.C. oil-switches for low voltage furnace work. The solid 
construction and easy and sharp working of these was particu- 
lurly worthy of note, and also the interchangeability of parts. 
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Copper Contact Spring 
Fic. l.—CoNsTRUCTION OF 
Fuse CONTACTS. 


ppe 
Contact Plate 


Fic. 2.—CoNsTUCTION oF OIL 
SWITCH CONTACTS. 


A standard form of fixed contact is employed, made up of 
a number of contact pieces, as illustrated above (Fig. 2). 
These are of identical pattern in most of the switches made 
bv the firm, and are consequently absolutely interchangeable 
and easily replaceable. In the switches in question each 
row of these contacts for each phase contains three sets of 
60. The construction is clearly indicated in the illustration, 
and the fixing of the steel spring to the waved copper strips 
and contact pieces is such that it should be practically im- 
possible for anything to work loose. The contact bars are 
V-shaped and of drawn copper, and are actuated by a double 
toggle gear, and, of course, the switches are of the ‘' free- 
handle" tvpe, with no-voltage release, which can also be 
operated by a trip at the side of the switch. 

Some reverse-current circuit breakers of very large capacity 
were also under construction. 

An important part of the firm's manufactures is the con- 
struction of starters for A.C. motors, more particularly auto- 
transformer and star-mesh starters, which are made both 
with and without automatic devices. In all cases, however, 
the controlling switch is of the barrel type immersed in oil, 
and the transformers themselves may be cither oil immersed 
or not as desired. In all designs the handle mechanism is 
во arranged that the starter cannot be put into the running 
position without first having been put into the starting 
position. 

Among the other details we noticed was the design employed 
for the fixed contacts of fuses and certain classes of knife 
switches. The copper springs are bent round a piece of 
iron, as seen in Fig. 1, which, while allowing sufficient play, 
prevents the springs from getting a permanent set away from 
the blades after constant use. 
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The testing department contains three sets of motor- 
generators, a battery of secondary cells, and the necessary 
transformer equipment, enabling tests to be made up to 
30,000 volts and 4,000 amperes, and there is also the requisite 
equipment for instrument calibration. For testing the 
heavier switches in the actual place in the shop where the 
gcar is made up, two portable trolleys are being made, each 
containing the necessary transformers and gear, and they will 
be connected up with plugs as required at various points in 
the fitting shops, at which the current will be obtained at 
comparatively low pressure. One of these will be for pressure 
tests up to 40,000 volts, and the other for current tests up 
to 3,000 amperes. 

There is no doubt that the works are well equipped for 
turning out apparatus of a very high. class with rapidity, 
precision and economy. 


. MUNICIPAL WIRING AT SHEFFIELD 


HE House of Commons have published their reasons for 

disagreeing with the Lords’ Amendments to the Sheffield 
Corporation Bill. When the Bill was originally before the 
House of Commons Committee in June the Corporation were 
yranted full wiring powers, but the House of Lords Committee 
amended the Bill so as only to permit wiring and fitting work . 
through a contractor. The House of Commons disagreed with 
this amendment, and their reasons are now published as an 
official paper : 

In 1898 the Sheffield Corporation received Parliamentary 
sanction for purchasing this electricity undertaking. The price 
included for the wiring and fittings business was £13,344, and 
further capital to the extent of upwards of £7,000, borrowed 
with the sanction of the Local Government Board, has since 
been invested in it. In developing the business, the Corpora- 
tion believed themselves to have the necessary powers until the 
beginning of this year, when the Courts decided otherwise, 
notwithstanding proceedings pending since 1906. There is only 
one electrical contractor in Shoffiel who commenced business 
before the wiring department was established, and only fifteen 
who commenced business prior to the acquisition of the business 
by the Corporation. The business has never been a charge upon 
the rates, but has contributed towards the other portion of the 
electricity undertaking. The Committee of the House of 
Commons, after hearing opponents, gave most anxious attention 
to the principle embodied in the ''model" clause, of avoidin 
municipal trading, but thought that this was an evceptional 


‚ case which might be allowed. 


At present the Bill is before the House of Lords, for their 
approval or otherwise of the House of Commons amendments. 


Lectures on Illuminating Engineering.—A course of lectures 
on illuminating engineering is being held at the Regent Street 
Polytechnic on Fridays at 7.30 p.m. The remaining five of 
the course, commencing January 24th, will be by Mr. J. 5. 
Dow, and will deal with photometry, colour, shades and re- 
flectors and indoor and outdoor illumination generally. The 
tee for each lecture is two shillings. 


The Electrical Trades Benevolent Institution.—A very success- 
ful whist drive was held by this institution on January 17th 
at Slater’s Restaurant, 50 Cannon Street, Е.С. This was 
organised by the staffs of the General Electric Co., the Sterling 
Telephone & Electric Co., and the Union Electric Co. 
128 players were present, and Mr. Crow (Sterling Telephone 
Co.) acted as M.C. The prize fund was subscribed to by the 
General Electric Co., Mr. G. Burney, Mr. Justus Eck, and 
Mr. F. В. О. Hawes, and the prizes were given by Mrs. Ritchie. 
After the interval a short address was given by the secretary 
outlining the aims, objects and methods of working of the 
Institution. 


Electric Power in Norway.—According to the Electro- 
technische Zeitschrift there were in Norway, at the end of the 
official year, 1911-12, 1,250 electric generating stations, aggre- 
gating 417,607 kw. Of this amount 211.131 kw. is employed 
for electrochemical and electrometallurgical purposes, 126.568 
kw. for mechanical, including electric traction, and the re- 
mainder for lighting and miscellaneous purposes. The lamps 
installed totalled to over 986,000 kw. 
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pE- BINDING “ELECTRICAL ENGINEERING.” — Vol. VIII. of 

* Electrical Engineering " (Jan.—Dec. 1912) closed with our issue of 
December 26th, 1012. Readers can have their volumes bound by their own 
bookbinder; or, they may send their numbers to Tug KiLowa1T PEBLISHINO 
Co., Lib., Temple Chambers, Londen, E.C., carriage paid (with the readers 
name and address) and a remittance of 48. td. under separate cover. The 
volumes will then be bound and returned carriage paid to any address in the 
United Kingdom, or carriage forward to the Colonies or abroad. Binding Cases 
(including index, but not including binding) 2s. each, or post free ?s. 4d. (Abroad 
2s öd.) Index alone, ld. (Post free ?d.). 


50 | ELECTRICAL ENGINEERING 


NEW form of motor-starter, which cuts out the 

resistance automatically after the main switch is closed, 
independently of all external influences, has just been put 
on the market by British Insulated & Helsby Cables, Ltd. 
These are made in sizes suitable for controlling direct-current 
motors up to 50-amperes capacity and for pressures up to 
DOO volts. The arrangement essentially forms a complete 
motor-starter, and includes a D.P. main switch, overload 
and no-voltage cut-out, the latter being arranged to operate 
should any interruption take place either in the supply 
current or the motor field circuit. The apparatus, with the 
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Кто. 1.— PRESCOT AUTOMATIC STARTER WrrHu Cover REMOVED. 


cover removed, is shown in Fig. 1, while the diagram of 
connections in Fig. 2 will enable its action to be followed 
more readily. 

The automatic system comprises a high-resistance solenoid 
connected across the motor armature and operating a soft iron 
plunger, which under normal conditions floats upon a column 
of mercury. On closing the main switch the armature com- 
mences to rotate, creating a back e.m.f. which correspondingly 
energises the controlling solenoid, thus depressing the plunger 
and displacing the mercury which flows into the contact 
chamber and consecutively short-circuits the resistance units. 
The displacement of the mercury is automatically regulated 
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Fic. 2.—D1aGRamM ОЕ CONNECTIONS. 


by the back e.m.f. of the motor armature, the greatest dis- 
placement taking place when the motor has attained maximum 
speed and fully established the back e.m.f. On interrupting 
the main circuit, the solenoid is put out of action, thus 
causing the mercury to sink to its original level and re-insert 
the full resistance in the motor circuit. The starter has been 
во arranged that the resistance contacts do not break circuit, 
interruption of the current being made by opening the main 
switch. The starting current is maintained constant through- 
out the whole time the switch is in operation, and on account 
of the automatic action it is impossible for a sudden or 
excessive rush of current to occur. 

The apparatus, in addition to securing the benefit of fully 
automatic action, has automatic releases which are free to 
open either during the starting period or afterwards. Again, 
the multiplicity of the resistance steps diminishes liability 
to sparking, and as the mercury is enclosed, no adjustment 
is necessary. Further, the current is maintained practically 
constant during the starting period and all sudden rushes 
of current are avoided. 


which has already been illustrated in our columns. 


JAN. 28, 1018. 
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SWITCH AND LAMP CIRCUIT DEMONSTRATION 
APPARATUS 


E have received from Messrs. A. P. Lundberg and Sons 

(477 to 487 Liverpool Road, Islington, N.) a description, 
written by Mr. W. Perren Maycock, of a handily arranged set 
which has been devised to facilitate demonstration of the 
possibilities of the various systems of lamp control for the 
provision of apparatus for which Messrs. Lundberg’s name is 
famous. Unlike the series of demonstration boards which 


. the firm produced a little while back, the connection between 


the various lamp holders, switches, &c., are not permanent 
but are made by lengths of double- or triple-core flexibles 
prone with multiple pin connectors, so that each group of 
amps or switches is on a separate board. Thus with one 
set of apparatus any desired combination may be made. The 
switches include the two-way, intermediate, "''twinob"' 
patterns, &c., and from a total of seven lamp-boards, eighteen 
switch items, and twelve flexibles, no less than twenty-four 
different kinds of circuits can be made up. Interesting 
examples are what are known as ''master-switch controls," 
where а master switch can have one or sometimes two of 
the following functions :—To prevent lights being turned out 
at the other switches; to prevent lights being turned on at 
the other switches; to vary the number of lights in use. This 
demonstration apparatus is intended not only for lecturers 
on electric lighting and wiring, but also for the contractor's 
showroom, where it should greatly assist in spreading the 
use of many arrangements of wiring, the convenience of which 
would be much appreciated by consumers. Messrs. Lundberg 
are prepared to make up sets covering any group of circuits 
selected from their book on electric lighting connections. 


TABLE COOKING BY ELECTRICITY 


HIS is the title of an attractive little booklet, the issue of 

which is a part of the vigorous campaign towards the 
popularisation of electrical methods being prosecuted by the 
General Electric Co., Ltd. (67 Queen Victoria Street). The 
booklet was, as we noted briefly at the time, issued just before 
Christmas, and shows well the rapid manner in which the 
company are developing this side of their business, and studying 
the requirements of the trade and the public by preparing com- 
binations of apparatus at prices suitable to the pocket of every 
class of consumer. Notwithstanding the fact that most of the 
apparatus is of recent introduction, there is nothing experimental 
in any of the appliances, and their proved reliability goes hand 
in hand with an absence of crudeness in external design, forming 
further evidence of the result of steady development. 

The collection dealt with in this particular booklet is devoted 
entirely to apparatus for use on the table, a large proportion of 
First and 
foremost are two patterns of electric toaster, while following 
this is the “ Just-for-two” cooker, which can boil, broil, fry, or 
toast, and the rather larger breakfast cooker, already illustrated 
and described in ELECTRICAL ENGINEERING, Nov. 28th, page 666, 
and October 10th, page 560, respectively. Another heap and 
useful appliance is the “toaster hot-plate” shown on page 621 of 
our issue of Nov. 7th. A rather more powerful 6-in., 600-watt 


-hot-plate, for boiling only, is also listed under the name of the 


“ Magnet” hot-plate. А more ambitious combination set, 
embodying a coffee percolator, a chafing dish, and other utensils, 
which can be heated by the same element, is that described in 
ELECTRICAL ENGINEERING, Sept. 15th (page 500), and a breakfast 
set of rather different design, including a special egg boiler and a 
neat, small, square kettle, is that which we illustrated on Oct. 24th 
(page 584). The series is continued by the excellent ''tea-ball"' 
teapot and the coffee percolator, dealt with in an illustrated 
article on Aug. 20th (page M and the design of kettle with 
interchangeable heater depic on page 517 of our issue of 
Sept. 19th. An ingenious and economical combination, in which 
an electric iron turned upside down is made to heat a kettle, 
saucepan, or frying pan, is also included. Two sizes of the 
'* Magnet" iron (see ELECTRICAL ENGINEERING, Sept. 19th, 
page 518) are dealt with separately, and a handy miniature 
immersion heater is another item. Various accessories complete 
the list, which will be welcomed by contractors, consumers, and 
supply authorities. 


Lectures on Municipal Engineering.—Professor 8. М. Dixon, 
Professor of Civil Engineering in the University of Birmingham, 
has accepted an invitation to give a special course of lectures in 
municipal engineering at University College during the current 
term. The course will begin on Tuesday, January 215, at 


4 p.m. 

Тһе * Northampton " Past Day-Students’ Association.—A very 
enjoyable smoking concert, under the chairmanship of Mr. 
S. M. Hills, was held on Friday last at the Cannon Street 
Hotel. There was a good attendance, and the various items, 
largely contributed by Old Students. and the annual topical 
song. composed and sung by Mr. E. L. M. Emtage. were much 
appreciated. 


JAN. 23, 1918. 
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AND ANSWERS BY PRACTICAL МЕМ 


RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under ‘‘Answers to Corre- 

ndents," or replies will be invited from our readers. One 
shelling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and bs. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. .The Editor reserves the right to make no 
award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate s 

script. Competitors may adopt a “тот de plume,” but, both in 
the case of questions and answers, the competitor’s real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,323. 

Describe the best starting arrangement for the Latour-Winter- 
Eichberg single-phase commutator motor, using an autotrans- 
former, so as to obtain the best distribution of current in the 
rotor and stator to give the maximum starting torque with the 
minimum K.V.A. taken from the mains. How does the design 
of the motor affect the adjustments of the apparatus? 

(Replies must be received not later than first post, Jan. 3th.) 


ANSWERS TO No. 1,321. 


A private self-contained installation is required for supply- 
ing about fifty 16-c.p. lamps in a private house, in which 
possibly two or three radiators and other miscellaneous domestic 
appliances may be required later. The plant is to be placed in 
a shed or саран to be built near the house. The generating 
plant is to run only a few hours each evening, and cells are to 
take the intermittent demand. State, with reasons, what plant 
you consider the most suitable, whether petrol, oil, gas, or steam 
driven. the most suitable voltage to adopt, and give comparative 
estimates of cost. Details of wiring not required. Replies not 
to exceed 1.000 words in length. 

The first award (10s.) is given to '" X" for the following 
reply :— 

The question is somewhat vague, as it does not state whether 
the lamps are to be of the metallic filament type, or the number 
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of heating and domestic appliances to be installed. It will be 
assumed for the purpose of this question that metallic filament 
lamps аге to be used with, say, two radiators of 1 kw. each, and 
provision made for 2 kw. for other domestic purposes, making a 
total of 5 kw. in all. As a battery is to be installed, it will be 
sufficient to allow for a capacity capable of dealing with half 
the load for, say, 6 to 9 hours, seeing that it is proposed 
to run the engine each evening, and with suitable switching 


ees of paper attached to the manu-. 


requires less attention than other types. 
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arrangements the dynamo can be run in parallel with the battery 
on special occasions of heavy demand. Owing to the use of 
radiators and doraestic appliances, the most suitable voltage for 
an installation of this size will be 100 volts d.c. The battery 
required will therefore consist of 53 7-plate cells having 180 
amp. hour capacity, the charging current for which will be 18 
amps. (see D.P. Battery List). The dynamo will be shunt wound, 
designed to give 140 volts x 18 amps. mounted on slide rails and 
running at a speed of about 1,100 r.p.m. (if tee A 
suitable shunt resistance which will be required for regulating 
the voltage. The horse-power of engine required to drive tho 
dynamo will be approximately 4'5 b.h.p., taking into account all 
losses. The nearest standard size will doubtless be 5 b.h.p. If 
space is an object a direct-coupled set can be obtained at a 
slightly increased cost, the dynamo in which case would be of 
the slow-speed type. 

The { нктр desires four types of engine to be discussed. 
Steam, for this size of installation, can be put out of court at 
once, owing to the initial outlay, space required, and upkeep 
cost. If the residence is close to a gas main, and the charge for 
gas does not exceed 2s. 6d. per 1, cubic feet, it might be 
advisable to consider this type of prime mover in preference to 
oil or petrol. However, if it is a country residence, the choice 
most probably lies between oil and petrol. Good engines can 
now be obtained which start with petrol and afterwards run with 
paraffin. With regard to the oil engine, working on Russoline 
oil, the consumption of oil works out from 4 to 1 pint per b.h.p. 
hour, and it would appear that this type of engine would be the 
most suitable type to adopt, as the engine is easily managed and 
The makers generally 
send out & sketch giving the lay-out of foundations, piping, &c. 
It is, however, well to keep in mind that the water-cooling tank 
should have a capacity equal to 62 gallons of cooling water per 
b.h.p. In the pipe arrangement, means must be arranged for 
emptying the cylinder jacket of water in frosty weather. 

The battery room should preferably be separate from the 
engine room, having its own entrance door. Care should be 
taken to ventilate it; especially is this necessary when the cells 
commence to gas freely towards end of charge. The cells should 
be mounted on wood or brick piers. If wood, these should be 
painted with anti-sulphuric enamel. For compactness the cells 
may be mounted in two tiers, in which case ample headroom 
should be provided for taking out pu sections for inspection, 
&c. In this instance 8 ft. to 8 ft. 6 in. should be the height of 
room. The switchboard should be arranged with suitable 
switches and instruments, to provide for charging and dis- 
charging simultaneously. A cut in and out automatic switch 
should be provided, together with a six-way charge and discharge 
regulating switch, to which are connected the end regulating cells. 
With a 53-cell battery, the regulating cells should be Nos. 53, 52, 
50, 46, 43, and 39. This arrangement will be found to give 
ample range of voltage regulation during charge. 
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The sketches reproduced show the switchboard connections and 
also general arrangement of engine house. The mains from 
dynamo to switchboard should be run in iron pipes, and be 
rubber-covered and vulcanised, 7/16 size. The discharge mains 
from board to house should carry two-thirds the total load. 
These will be found to be 19/18 size, &nd should be lead-covered 
and armoured for laying direct in the ground. In general the ' 
engine house should be at least 60 vards from the house, so as 
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to avoid any possibility of smell or vibration, and with an oil 
engine it is advisable to take the exhaust pipe into a brick pit 
outside engine room from which is led a 9-in. earthenware pipe 
to 60 yards further away. With regard to the comparative costs, 
a plant of this size would cost £180 approximately for an oil 
engine, or £160 approximately for a gas engine. 

The second award 
as follows :— | TN 

The most suitable plant to adopt could only be definitely 
answered by a knowledge of the district in which it is Drop 
to install it, and of the price of oil or coal delivered to the 
house, or whether low generating costs could be sacrificed for a 
plant which is simple in construction and easy to start u at 
once, or run without any or very little skilled attention. It is 
assumed that the load will be a lighting one for the first year, 
and to keep down the initial cost of plant I would recommend a 
voltage of 25 be adopted for the lighting, and a separate circuit 
of 100 volts for power. The cells for the lighting to be of such 
& size that when more are added in series for the power circuit, 
the initial ones will be of sufficient capacity to supply the 
radiators, &c., or, if first cost is no object, make the power and 
lighting 100 volts. If a lower voltage than 100 were adopted 
for heating, the current which the wiring would ре called upon 
to carry would be excessive, and also the various appliances 
might be difficult to obtain. The table shown below gives the 
capital and running costs for steam, producer gas, and oil plant, 
including accumulators and switchboard, it bein left for reasons 
stated. above for the querist to decide which wi suit his purpose 
best. ` A 5-kw. set has been chosen, as this will cover any 
reasonable extensions. The tables of costs are worked out on an 
approximation of 3 b.h.p. running for 1,000 hours the first year ; 
this will allow for incidental accumulator charging. Using the 
plant for power as well as light has brought up the capital cost 
considerabl . А paraffin set to light sixty 16-c.p. 25-volt metallic 
lamps could: be bought for £120, including switchboard, accumu- 
lators, &c., and the cost to run per hour would be approximately 
13а. Petrol sets have purposely been omitted, as the price of 
petrol has increased enormously of late years, the demand for it 
increasing daily may at any moment bring the price per gallon 
to a prohibitive figure. | 


(55.) is made to V. Е. Bush, who writes 


о-ку. Оп, Емсіме PrawT (including Accumulators, Switchboard, 
&c.—Cagpital Cost, £200. 


Cost of Electric Light for one year (8 b.h.p. running 


000 hours). 

£ s. d. 

Paraffin oil, 375 gals. at 7d. т is .. 1018 9 
Lubricating oil, sundries... n as ТА .. 150 
Renewal of lamps  .. m Tm sg s .. 100 
Interest on £ capital at five per cent. e .. 10 0 0 
Depreciation at 10 per cent. m А sae .. 2 0 0 
£45 3 9 


5-kw. Gas ENGINE AND PRODUCER PraNT (including Accumu- 
lators, Switchboard, &c.).—Capital Cost, £300. 
Cost of Electric Light for one year (8 b.h.p. running 
1,000 hours). 


£ s. d. 

Coal at 21 lbs. per b.h.p. at 20s. ... 215 0 
Lubricating oil, sundries . 115 0 
Renewal of lamps : be T T "n .. 100 
Interest on £300 capital at 5 per cent. ... T .. 15 0 0 
Depreciation at 10 per cent. 255 - 50 0 0 
£50 0 0 


5-KW. STEAM ENGINE PLANT (including Accumulators, Switch- 
board, &c.).—Capital Cost, £205. . 


Cost of Electric Light for one year (5 b.h.p. running 


1,000 hours). 

£ з. d. 

Coal at 7 lbs. per h.p. at 20s. .: gs T .. 900 
Lubricating oil, sundries m а 115 0 
Renewal of lamps  ... ius Uis - 100 
Interest on £205 capital at 5 per cent. ... 10 5 0 
Depreciation at 10 per cent. dus 20 5 0 
£42 5 0 


Another reply that may be mentioned is that of “М. М.” who 
assumes a 6-kw. plant and puts the capital costs of the generat- 
ing plant at £200 for town gas, oil, or petrol, £260 for steam. 
and £280 for suction gas, and of the battery (50 volts) at £100. 
He naively remarks, * Undoubtedly the best way is to have a 
proper specification drawn up and get tenders from reputable 
firms." 


ANSWERS TO No. 1,320. 


In awarding the first prize to "Phiy" last week. ithe 
examiner who dealt with the question approved of the clear 
manner in which the answer was given, but unfortunately over- 
looked some errors of decimal places in the course ‘of the 
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calculations; the final figure given in the answer was correct. 
We consider that, in the circumstances, the first award should 
have been made to “J. E. В. R.," who was classed аз second, 
and we have sent him a further remittance of 5s. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


ELECTRIC HEATERS.— We have received from the London 
Electrical Trading Co., Ltd., a copy of an effective show card 
which pod have prepared to advertise their well-known 
“ Pygmy " heaters, of Shih: we understand, nearly 10,000 have 
been sold since they were first placed upon the market last 
autumn. Copies of this card can be obtained either from them or 
through any of the agents dealing with Bastian electric heating 
apparatus. | 

ELECTRIC HEATING.—We have received a copy of an 
attractive little booklet on heating by electricity, which has been 
prepared with a view to spreading knowledge of its merits 
among consumers in Southampton. We must congratulate Mr. 
H. F. Street (Borough Electrical Engineer) on the way the 
subject has been presented, and we muat also congratulate his 
consumers on being able to obtain the advantages of electric 
heating at 4d. рег unit. The booklet is the result of co-operation 
between the Electricity Department, manufacturers, апа local 


, contractors. 


йыбы m ae С) 
Readers desiring comes of catalogues or pamphlets should 


apply to the firms in question, referring to the notice in 
“ Electrical Engineering." 


JOINT-BOX COMPOUND.— Two pamphlets from the Dussek 
Bitumen Co. (Canal Bank, Deptford, S.E.) deal with the com- 
pany's ''Trinidite"' joint-box compound. One contains some 
results of tests and other information on the material, while in 
the second its extensive use is reflected by testimonials and lists 
of users. The company will be glad to forward copies to those 
of our readers who are interested in mains work. | 

METAL FILAMENT LAMPS.— The latest list of ** Leuconium " 
metal filament lamps made (in England) by the Stearn Electric 
Lamp Co. deals with lamps ranging from 15 to 600 watts, for 
circuits of 200 volts and upwards, and from 8 to 300 watts for 
100-120 volts. Lamps for lower voltages are also listed, in- 
cluding those for motor-car lighting and medical purposes, as 
well as lamps in flame and other special bulbs. These lamps are 
made under license under Patent No. 23,899 / 04. 

CALENDARS.—We have received from the Bat Meter Co., 
Ltd. (5 Eden Street, Hampstead Road, N.W.), a copy of their 
office wall calendar for 1913, which bears a full-sized асое 
of one of their meters. 

The calendar which is being sent out to their friends by 
Callenders Cable and Construction Co., Ltd. (Hamilton House, 
Victoria Embankment. E.C.), bears a large and excellent 
photograph of the historic Kashmir Gate, Delhi. with the 
familiar sight of some of Callenders cable drums in the fore- 


ground. 
E 
Scottish Local Section of the Institution of Electrical Engineers. 


discussion thereon in London, appeare 
ING, Vol. VIII., page 705, Dec. 19th, 1912.) The Chairman and 
Mr. J. Hally Craig thanked the authors for their valuable con- 
tribution, and as n 


of the motor, and demonstrated its running with eight poles as 
a plain repulsion motor, and with four poles as a compensated- 
repulsion motor with eight working brushes connected together in 
four pairs. The motor was run at variable speed and load, and, 
although started at 50 per cent. overload, it ran sparklessly under 
these conditions. 

Boycott of German Electrical Manufactures in Prague.—To- 
wards the end of December last the municipal electric supplv 
undertakings of Prague issued circulars to the effect that thev 
would in future only connect to their mains such installations 
the plant of which was of home manufacture (Czechish). which 
announcement practically corresponds to a bovcott of German 
plant. In spite of vigorous protests, the authorities intend. 
according to the Neue Freie Presse, to pursue this policv. and 
there is a probability of its being extended to the districts 
outside Prague itself. According to the Prager Tayeblatt, the 
reason for this policy is the poor qualitv of the imported elec- 
trical plant, and the competition of the latter with home manu- 
factures, The imported plant in 1908 was 50 per cent. of the 
total, rising in 1912 to 80 per cent. This move of the 
authorities is condemned һу the Prague Chamber of Commerce, 
and, as the ElektrotechnisrAe Zeitschrift points out, is likely 
to do more harm than good to the Czechish local industries. ` 
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Specialists in Electric Motor Starting and Control Gear 


Adams M's: | Balfour House. Finsbury Pavement. 1.опаоп. ЕС Works-Bedford. 


| ELECTRIC TRACTION NOTES | 


The Dundee Tramways Committee have decided to postpone 
for three months an extension of the trolley omnibus system 
over a distance of 1 mile 560 yards. The Tramway Manager, 
in reporting an estimated capital expenditure of £2,400 upon 
this route, expressed the opinion that it was doubtful whether 
it would pay, but that bearing in mind the extremely low 
working expenses of trolley omnibuses, the loss would not 
be very great, and was justifiable in view of the advantage 
to the public. 

The Liverpool Tramways Committee, having considered the 
estimates for 1913, have felt justified in recommending that 
a sum of £97,000 be ear-marked for the relicf of rate 
from the tramway profits for the current year. | 

The Bradford Corporation are to give a trial to the 
Mercedes-Stoll trolley omnibus system. 

A commencement has been made with the installation of 
the Mercedes-Stoll system of trolley omnibuses in Aberdare, 
which is to be run in connection with the tramway under- 
taking. | 

The question of running & Sunday service of tramcars in 
Bournemouth, which has been one of acute controversy there 
for many vears, has again been put to the vote of the rate- 
payers. itherto there has been a solid majority against 
Sunday cars. On this occasion, however, there is a majority 
of 448 in favour. 

The London County Council, at its meeting on Tuesday, 
discussed a report by the General Purposes Committee which 
pointed out that the Government is apparently indisposed 
to appoint an independent Traffic Board for London. The 
discussion which took place was more or less on party lines, 
it being desired on the one hand that the London County 
Council itself should be the Traffic Board, whereas the Com- 
mittee realise that an authority like the L.C.C., owning a 
large tramway system, is hardly the one to administer the 
needs of all classes of traffic in London. No resolution was 
passed however. 
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We have received a copy of the first issue of a new French 
monthly journal devoted entirely to wireless telegraphy and 
wireless telephony, and entitled “T.S.F.” This is, we 
believe, the first publication of its kind excepting the periodicals 
issued by the leading wireless telegraph firms. Articles 
appear on various aspécts of wireless telegraphy, on mercury 
coherers, and a gencral series of chapters on the applications 
of electric waves commences. The methods employed in 
Paris for wireless time signals are also described. From a 
list given it appears that French coast stations open to 
DRE service now exist at Ajaccio, Boulogne, Bouscat, Brest- 
serlaer, Cherbourg, Cros de Cagnes (Nice), Dieppe, Dun- 
kerque, Fort de l'Eau (Algiers), Lorient, Quessant, Rochefort, 
and Saintes-Maries de la Mer. 

The Postmaster-General, in reply to a deputation from the 
Northern Scottish towns (ELECTRICAL ENGINEERING, Jan. 16th, 
1913, p. 41), said that the use of "phantom" circuits was 
being experimented with. We have reason to believe, how- 
ever, that the Engineering Department of the Post Office 
| ds not particularly sanguine as to the likelihood of апу large 
extension of this system on the long-distance telephone land 
lines. The congestion complained of only arises during bad 
weather, when some of the telegraph and telephone circuits 
are interrupted, and in such conditions it would not Бе prac- 
ticable to work phantom. Апу additional’ earth occurring 
would interrupt not only the circuit on which the fault 
occurred, but also the second circuit and the phantom circuit, 
«o that three circuits might be interrupted instead of one. 
Phantom working is in extensive use for obtaining trunk 
connections, so that the line may be used at maximum load 


factor for speaking, but it is not adopted, we believe, for sub- 
scribers, as it is always more or less noisy. On the other 
hand, in the case of underground lines in which each pair 
of wires in the cable has practically the same four line factors, 
resistance, inductance, capacity and insulation, phantom 
circuits are certainly applicable, and our readers will remember | 
the excellent results obtained on the new Anglo-French tele- 
phone cable recently. According to a cable from the New 
York correspondent of the Daily Telegraph, a telephone line 
is to be put up from New York to San Francisco, a distance 
of 8,860 miles. Loading coils will, of course, be employed, 
as this will be the only method to overcome the distance, but 
it appears from the message that the use of a phantom 
circuit is also contemplated. This is referred to as a new 
discovery, but the possibilities of the phantom circuit were 
known and employed by the National Telephone Company on 
some of their junction and trunk lines sixteen years ago at 
least; in fact, the method was described in the Electrician of 
September 17th, 1897, in the course of a series of articles 
on telephony, by Mr. F. C. Raphael (who is now Editor of 
ELECTRICAL ENGINEERING) It may be, of course, that some 
new method of overcoming the difficulties in employing a 
phantom ‘circuit on long lend lines has been discovered bv 
telephone engineers in the United States, and we look forward 
to further information with interest. 

A little surprise was in store for the House of Commons 
Committee which is inquiring into the proposed Imperial 
wireless telegraph scheme, when it met on Monday, for the 
Postmaster-General handed the Chairman a letter which he 
had received from Marconi's Wireless Telegraph Co. in which 
they asked the Government to allow them to regard the 
proposed contract as no longer binding upon them. The 
reason adduced was that, owing to the delay entailed by 
the protracted inquiry, the Company's position is being 
prejudiced in other parts of the world, inasmuch as a large 
engineering staff is being detained in London while remunera- 
tive work is waiting to be done. The Company complain that 
& Committee should have been appointed to inquire into 
the contract after eight months' negotiations with the 
Government, and suggest that they had the right to expect 
that, after such lengthy negotiations, the agreement should 
have been ratified by Parliament. The letter was read 
bx the Chairman of the Committee, but no comment was 
made upon its contents. Sir G. Croydon Marks, M.P., gave 
further evidence, and suggested that the Government should 
employ a firm of consulting engineers to prepare a specifica- 
tion for the scheme and to throw it open to the world for 
tender, the price to be a lump sum including the right to 
the use of patents. The suggestion previously made that 
the Government had made inquiries as to the purchase of 
the Poulsen patents was reiterated by Mr. V. Gandil, the 
representative in this country of the Poulsen interests. but 
Mr. E. W. Farnall, Assistant Secretary of the Post Office, 
explained to the Committee that inquiries were at the time 
made of the owners of the Poulsen patents on the question 
of purchase only with a view to seeing whether it would 
be possible for the Marconi Company to buy the Poulsen 
patents and so strengthen their hands against the Government. 
In connection with the interim report of the Committee, it 
is announced that the Government has expressed its pleasure 
in being able to give immediate effect to the recommendations 
contained in it. 

An action is proceeding before Mr. Justice Serutton, sitting 
as the commercial judge in the King’s Bench Division of the 
High Court, between Marconi’s Wireless Telegraph Co. and 
Messrs. Goukassoff & Co., in connection with the efforts of 
the Marconi Co. to acquire a controlling interest in the 
Russian Telegraph & Telephone Company. The case turns 
upon the construction of certain documents which had for their 
object the buying out of Messrs. Goukassoff & Co., who were 
large shareholders in the Russian Telegraph & Telephone 
Company. 

On the 5th inst. the Fao cable route was down bevond 
Konia, and was restored the next dav.—The Cavenne-Salinas 
cable was repaired on 17th inst. and the Paramaribo-Cavenne 
section on the 20th inst.—— The new German cable from 
Monrovia to Lorne and Duala was opened for traffic on the 
20th inst. 
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* ELECTRICAL. ENGINEERING" PATENT RECORD 


(This Patent Record ts compiled by our own Editorial Staff and ts Strictly Copyright.) 


Specifications Published Jan. 16, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 


20.917/11. Improving Quality of Steels. W. 8. Simpson. 
Steel or iron surfaces are impregnated with metallic or carbon 
compounds for hardening, toughening, &c., by fusion in a 
vacuum. The alloying elements are added and carbonised by 
the introduction of iron carbides in situ. The furnace com- 
prises a flat metallic base with rails on which runs a truck con- 
taining the iron to be treated. This truck may be racked 
laterally within a dome, which covers it and makes the chamber 
airtight, so that a vacuum can be maintained. The dome is 
cooled by water. Adjustable electrodes are suspended from the 
dome. They may be worked singly, in pairs, or all together. 
Four figures. 


29,138/11. D.C. Motor Controller. P. S. Turner. To obtain 
fine speed adjustment and creeping speeds on low loads, resist- 
ance is put in series with the armature, which is also shunted 
by an adjustable resistance. The controller is in two parts, one 
for the series and the other for the shunt resistance. "These are 
interlocked, so that the shunt circuit cannot be completed or 
broken unless the series controller is in one of certain positions. 
Similarly the series controller can only be moved within limits 
depending on the amount of shunt resistance in circuit. Four 
figures. 


20.224/11. Magnetic Separators. Krupp А.-С. In separators 
where a number of fixed magnetic poles are arranged in a circle 
round a vertical axis, а non-magnetisable rotating cylinder is 
used, so that it shields the magnet poles and the air gaps from 
the material under treatment. АП the magnet poles, and the 
armatures, if used, assist in holding the material to the cylinder. 
Two figures. 


627 /12. Supplementary Protection to Tirrill Regulator. 
B.T.-H. and A. P. Youwa. In order to keep the generator 
pressure at & safe value in the event of abnormal pressure rise 
or fall on the system, an electromagnet is connected across the 
supply mains. This magnet controls an armature carrying a 
contact connected to an exciter bus.bar. against controlling 
springs, 80 that normally it is free of an upper and lower fixed 
contact connected to one end of the winding of the magnet and 
to the second exciter bus-bar respectively. The armature of the 
magnet is carried by a pivoted lever retaining catch for a spring- 
controlled switch. which is released bv excessive pressure varia- 
tions. It prevents further action of the automatic regulator by 
breaking the relay circuits, and makes connection with inter- 


mediate portions of the generator field resistances. Three 
figures. 
5.469/12. Trolley Collectors. E. P. B. Estrer. When two 


or more trollev lines are used the trolley arms are mounted one 
above the other on the same vertical axis, so that they each act 
independently. "Three figures. 


6.675/12. Combined Switch and Plug. W. E. Watson. The 
detachable portion of the plug fouls the switch handle when it is 
in the closed position, so that it must be moved to the open 
position before the plug can be withdrawn from or inserted in 
the socket. Two figures. 


7.780'12. Indicating Movement at a Distance. Soc. Covurtavp. 
G. Garnier Git. The opening and closing movements of valves, 
&c., are reproduced at a distance on a reduced scale. Motion of 
the operating handle controls contacts whereby current is fed 
into the receiver, and reproduces in front of an aperture the 
amplitude of the movement at the transmitting end. The 
receiver comprises а shaft controlled for each direction of rota- 
tion bv a ratchet wheel meshing with a boss or cam keyed upon 
the shaft. The pawl of this ratchet is influenced by the electro- 
magnet. The shaft carries the revolution indicator and a pinion 
acting on a rack, which carries the slide, which moves in front 
of the aperture. Sixteen figures. 


18.440/12. Electromagnetic Brake. Atserr Tropr. The 
brake has a series of poles serving as brake shoes disposed 
behind one another along the rail. The gaps between the poles 
and the rail are inclined, so that the magnetic lines are distri- 
buted over a cross-section greater in width than the normal, 
whereby the area of the top of the rail open to saturation is 
increased. The braking power is consequently greater. Three 
fizures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, ang 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Names in italics indicate communicators of inventions from abroad. 

ies of some of the more important of these patents will 
appear in our next issue. 

Arc Lamps: Quint [Enclosed flame] 5,065/12. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: BvrLER [Manufacture of conduits] 29,390/11. 

Electrometallurgy: Barty [Induction furnaces] 16,040/12. 

Heating and Cooking: TowNsuHenp [Elements] 387/12. 

Incandescent Lamps: BanrLEYy [Storage battery lamp] 71/12. 

Instruments: Murray [Testing circuit connections] 26,537/12. 

Switchgear, Fuses, and Fittings : WuyMan [Switches] 
27,204;11; Serron-Jones (American Automotoneer Co.) (Con- 
сор 525/12; Byxa and Сошімхсѕ [Supporting lamps] 
7,137 /12. 

Telephony and Telegraphy: Marconr and FRANKLIN [Re- 
ceivers for wireless] 86/12; Brown [Telephone receiver holder] 
416/12; Marconi’s and Prince [Aerials] 2,456/12; SigwERT 
[Telescopic masts] 26,914/12. 

Traction: B.T.-H. (С.Е. Co., U.S.A.) [Locomotives] 3,231/12; 
MaRINO [Petrol-electric system of power transmission] 15,780/12; 
MAGNET BREMSEN СЕЗ.  [Electro-magnetic track brakes] 
26,295 / 12. 

Miscellaneous: SAHMER [Locking of locks] 26,341/11; HACKETT 
and WünarTAM [Equipment for roundabouts, scenic railways, 
&с.] 28,899/11 and 27,046/12; Bates, Келу and CORBIN 
[Cinematograph targets] 29,085/11 and 15,031/12; Ккорр А.-С. 
[Magnetic separators] 29,201/11; ULLRICH (Magnetic separators] 
29,250/11; Dickie [Safety lamps] 29,554/11; Sparkes [Safety 
lamps] 78/12. 


The following Specifications are open to Inspection at the Patent 
Otfice before Acceptance, but are not yet published for sale. 

Arc Lamps: Kortinc & Maruiesen [Differential converging 
carbon] 26,318/12. 

Fuses: CnnRisTIANS, 19,533/12. 

Heating: 5СНАЕЕЕЕВ [Hot air douches] 20,191/12. 

Telephony: TELEPHONFABRIK BERLINER [Secret intercommuni- 
cation] 16,084/12. 

Traction: Pierer [Petrol.electric] 29,636/12. 


Amendment to Spec fication 


9,565/12. Pressure Regulator for Variable-speed Dynamo. 
W. E. Lake (U.S. Light & Heating Co.). As a result of the 
extended investigation under Sect. 8, this specification has 
been amended by way of disclaimer. 


The following Amended Specification may now be obtained. 
15,725/11. Telephone Mouthpiece. С. Е. KILLAR. 


Expiring and Expired Patents 


The following Patent expires during the current week, aftee a Ше 
of fourteen years :— 

1,862 of January 26th, 1899. Wireless Telegraphy. Е. Braun. 
To render the radiations used in wireless telegraphy able to 
negotiate obstacles in their path, it was proposed in this 
specification to use radiations of considerable wave-length and 
low frequency. Connections utilising Leyden jars with or with- 
out induction coils in circuit with a spark gap and antenna 
are described, 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 


Dynamos and Motors: В.Т.-Н. (С.Е. Co., U.S.A.) [Rotor 
(primary) of 3-phase A.C. motor has slip rings and commutator. 
Three brushes take slip currents to stator] 21.875 06. 

Electrochemistry and Electrometallurgy: W. ммм and Н. 
Умм [Resistance furnace on wheeled truck for producing zinc 
oxide from ores] 21,/87;06; M. HvuinENBERG [Electrodes for 
resistance furnace] 21.876/ 06. j 

Ignition: E. DrENiEPOnT [Magnetos and timing gear] 21,699 /07. 

Incandescent Lamps: B.T.-H. (G.E. Co., U.S.A.) [Supports for 
and method of connecting metal filaments to] 21,668;06; [Joint- 
ing metal filaments бо one another] 21,669/06. 

Instruments and Meters: ELEKTRIZITÄTS А.-С. 
demand indicators] 21,467 /07. 

Miscellaneous: F. W. HorLricK [Capstan with vertical motor : 
brake, lubricating, and other details] 21,453 /02. 


[Maximum 


JAN. 23, 1918. 


LOCAL NOTES 


——— E, 


Barking: Bulk Supply.—The Council have approached the 
West Ham Corporation with a view to obtaining a supply 
of electricity in bulk, but the West Ham Lighting Committee 
do not feel in the position to recommend their Council to 
negotiate with regard to the matter. 

Brighton: Electric Cooking.—An electric kitchen is being 
ftted up by Messrs. Stafford in Crown Street capable of 
cooking for 100 people. The Corporation have supplied the 
electrical] apparatus. 

Chatham: Street Lighting.—The Kent Electric Power Co. 
have started upon the work of installing centrally hung lamps 
in the High Street. The capital cost to the Corporation will 
be £357 and the annual cost £450. The lamps, which are 
twenty-three in number, are ‘each fitted with a 600-c.p. 
Osram lamp, with reflectors 2 ft. 6 in. in diameter. Time 
switches have been fitted. 

Gromer: The Electricity Undertaking.—Contrary to the 
position at Hove, where the ratepayers object to the purchase 
of the local electric supply company, the Council are in conflict 
with its ratepayers as to the transfer of its undertaking to 
Messrs. Edmundsons' Corporation. Several ratepayers’ meet- 
ings have voted against the proposal, and the Council have 
now decided to take a poll of the ratepayers on the matter. 

Edinburgh: Municipal. Wiring.—A deputation of electrical 
contractors waited upon the Corporation last week, objecting 
to Clause 164 of the Provisional Order which has been deposited 
for next session of Parliament, which gives the Corporation 
full wiring powers. It was urged that no complaint 
had been made against the electrical contractors in the city, 
aud Bailie Stevenson said he understood that the Corporation's 
clause would prohibit them from doing the work direct. 

Gilmgham: The New Diesel Engine.—A new Diesel 
engine and gencrator having been ordered by the Council, 
subject to the consent to the necessary loan being given by 
the Local Government Board, the makers have not felt 
justified in putting the work in hand until the consent is 
actually received. As the plant is urgently needed, however, 
and in order to avoid the delay of waiting until the Local 
Government Board give their sanction, the Council have 
agreed with the makers to buy the set in any case, and if 
the Board's sanction is withheld, to pay for it by twelve 
equal quarterly instalments with interest at 5 per cent. per 
annum on the balance remaining unpaid. 

Grimsby: Strect Electric Lighting. —By the end of January 
1,192 gas lamps will have been replaced by electric lamps 
for street lighting. The Electricity Department have also 

converted 712 single electric lamps into two-light standards. 

Hove: Purchase of Supply Co.—Although the Hove 
Council have decided by a majority to proceed with the Bill 
for the purchase of the Hove and District Electric Lighting 
Co., a statutory meeting of ratepavers confirming the pro- 
motion of the Bill has resulted in an adverse vote. Already 
a meeting of ratepayers has given a similar verdict, and it 
remains to be seen whether these two decisions of the rate- 
pavers against the Council’s proposal will in any way modify 
the position. i 

London: Shoreditch: Street Lighting.—We reported in our 
colurnns some time ago that all the incandescent street gas- 
lighting was to be superseded by incandescent electric lighting, 
and of the 1,500 yas lamps in side streets 400 have been 
changed over to metal filament lamps, and the balance will be 
changed over during the present venr. In addition to these, there 
are 322 121.nmpere open-tvpe arc lamps in the main thorough- 
fares, and with a view to economy and at the same time 
greater efficiency, the Council have decided to change over 
Ninety-six of these lamps to 8-ampere flame ares. Of these 
fons-«ight will be of the General Flectric Co.’s '' Angold" 
tvp-, and forty-eight of Messrs. Johnson and Phillips '' Mero- 
fiam" type. This is in the nature of an experiment, and 
upon the results of it will depend the future of the remaining 
open-trpe arc lamps. The financial saving on the new arc- 
lamp scheme i$ estimated at £476 per annum, and the candle 
power will be 2,500 against 1,500 for the old lamps. 

North Metropolitan Electric Power Co.: Ljunastrom Tur- 
hines.—The North Metropolitan Electric Power Supply Co. 
have on order one 5.000-kw. and one 1,000-kw. Ljungstrom 
steam turbine, the rights in this country for which, as 
recently announced in our columns, have been acquired by 
the Brush Electrical Engineering Company. | 

Scarborough: Purchase of Supply Co.—A Special Com- 
mittee has becn appointed to consider whether the Corporation 
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should exercise their right to purchase the Scarborough Electric 
Supply Co. 

Suffolk: The Electric Supply Co.—The shareholders of 
the Suffolk Electricity Supply Co. have sanctioned the pro- 
posal for the sale of the Company in accordance with the offer 
recently made by Dr. Leibbrand. 

Torquay: Smoke Nuisance.—The Corporation have been 
summoned by members of the Royal Torbay. Yacht Club 
for allowing the emission of black smoke from the Electricity 
Works chimney. It appears that similar proceedings were 
taken some eight years ago, and on a promise to abate the 
nuisance the case was withdrawn. т. C. W. Salt, the 
Borough Electrical Engineer, in his evidence stated that a 
twenty-five days’ test showed a total duration of the emission 
of smoke of eleven-and-a-half hours. The real cause of 
difficulty appears to be the shortness of the chimney which 
precludes the possibility of a good natural draught. The 
machinery, it was contended, is up-to-date in every respect. 
After hearing the evidence, the Bench expressed the opinion 
that the matter might rest where it is, pending the raising of 
the height of the chimney. An application on behalf of the 
Yacht Club for a case to be stated was not allowed by the 
Bench. | 

Wolverhampton: Borough Electrical Engineer's Resigna- 
tion.—At the last meeting of the Council, Mr. C. E. С. 
Shawfield's resignation, referred to in our last two issues, 
was received with regret. Mr Shawfield, in tendering his 
resignation, mentioned that he had been associated with 
the Electricity Supply Department for seventeen years, and 
that he was able to hand over to his successor an under- 
taking which has obtained some reputation for soundness 
as to its equipment and its financial stability. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Aberdeen.—Mr. J. A. Bell, the Borough Electrical Engineer, 
has presented a report'in which he recommends important 
extensions at the power station. There is at present installed 
5,580 kw. of plant, and assuming an increase in the current 
year of 75 per cent. of the past year's increase, this will only 
leave spare plant amounting to 205 kw., which is regarded 
as a dangerously low margin. It is therefore recommended 
that a 3,000 kw. turbo-alternator with condensing plant should 
be installed at an estimated cost of £9,750, together with 
1,500 kw. of converting plant, £3,600, and switchboard, £750. 
The scheme is to dismantle the two 200 kw. sets, which are 
now eleven years old. 

Bolton.—Turbo-alternators and condensing plant, water- 
tube boilers, economisers, switchgear and steam feed-pumps. 
Borough Electrical Engincer. Feb. 18th. (See an advertise- 
ment on another page.) 

Clacton-on-Sea.— A 250-kw. Diesel engine, generator, ќе. 
Borough Electrical Engineer. Jan. 29th 

Hoylake and W. Kirby.—High-tension switchgear and a 
50-k.v.a. single-phase transformer. Borough Electrical 
Engineer. Jan. 3lst. 

Liverpool.—The Electrical Sub-committee has before it a 
lengthy report by the Electrical Engineer on proposed 
considerable extensions at the Lister Drive power house. 

London: Hackney.—Estimates for the first part of the 
system of ring mains, sub-stations and sub-feeders in con- 
nection with the new power scheme of the Council have been 
prepared, and show that an estimated cost of £21,700 is 
necessary. Six-wav fibre ducts laid in concrete have been 
included in order to make provision for the future, and to 
avoid the re-opening of trenches once the ducts are laid. 
These ducts will accommodate cables for 12,000 kw. 


THE RECORD ELECTRICAL Co., Ltd. 


LONDON OFFICE: Works: 
CAxTON House, ye икте BROADHEATH., 
WESTMINSTER, S.W. MANCHESTER. 
‘alephone " " Telephone > 
3007 Victoria. RECORD'S PATENT. 164 Altrincham. 
Telegrams А Cablegrams : ——— Telegrams А Ca^legrama: 
“In on, * Infusion. 
London.” Write for Pricee & Particulars. Altrincham." 
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Hammersmith.—A loan of £3,000 for electrical extensions 
is to be taken up. 

Stepney.—The loan of £13,000 which has been sanctioned 
is to be applied for by the Council, and is in no way concerned 
with the supply to Bethnal Green, which will, of course, 
involve a further expenditure. 

Long Eaton.—A 500-kw. generating set and additional 
water-tube boiler are to be supplied at an estimated cost of 
£8,000. 

Shanghai.— High and low-tension cable delivered c.i.f. 
Messrs. Preece, Cardew and Snell, 8 Queen Anne’s Gate, 
Westminster. Jan 80th. 

Wallasey.—The Electricity Committee are recommending 
to the Council the erection of a new power station involving 
an expenditure of £65,000. The site recommended is in 
Poulton where there are a large number of industrial under- 
takings which, it is anticipated, will become power users. 
Recently the demand for current for power purposes has 
been greater than the Committee have been in a position to 
supply, one application having been for an annual supply of 
3,000,000 units. 

Whitehaven.—A loan of £1,565 is to be applied for, princi- 
pally in connection with mains extensions. Of this, however, 
£665 is excess expenditure over previous loans. 


Wiring 

The following particulars relate to new butldings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain. whether electrical work will be required. 

Aberystwyth.—New town hall. 

Airdrie.—New police station. 

Altrincham.—Cinematograph theatre. 

Bacup.—Six shops. Architects, Smith and Cross, Town 
Hall Chambers, Rochdale. 

Bexley.— New school. 

Hanley.—New factory. Architect, E. L. Maddock and Sons. 

Huddersfield.— Municipal art gallery in Greenhead Park. 

London: St. Mary's Hall, Hottam Road, Putney.— 
Cinematograph Hall, High Street, Eltham. 

Preston.—Fire stotion. Architect. Т. В. Maxwell, 
Road, Kirkham. 

Headquarters for East Lancashire Territorial Force Associa- 
tion. 

‘Rochdale.—Considerahle extensions at infirmary. 

Warrington.—Public baths. Borough Electrical Engineer. 
Feb. 3rd. 

York.— 250.000 church extension scheme. 


Miscellaneous 

Leeds.—Tenders are invited for annual supplies of various 
stores for the electricity undertaking. (See an advertisement 
on another page.) 

London.—A three vears’ supply of main switches, main 
fuses, &e., is required by Н.М. Office of Works. Hammer- 
smith Borough Council] invite tenders for meters and other 
electrical supplies and general stores. (See advertisements 
on another page.) 


Ribby 
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APPOINTMENTS AND ) PERSONAL NOTES 


Mr. Joli Contes, M.Inst.C.F.., senior partner of the firm 
of John Coates and Co., Ltd., 25 Victoria Street, S.W., has 
been appointed to carry out the work of the inspection of 
material purchased for the Commonwealth railway construction 
and rolling stock in connection with the Australian Trans- 
Continental Railway. 

Herr W. Braun, of Frankfurt, one of the founders of the 
well-known firm of Hartmann and Braun, and brother ef 
Dr. Braun of Strassburg. died last month. Herr Braun was 
Chairman of the Board of Directors of Hartmann and Braun 
and was long connected with the Flektricitits A.G. vomals 
W. Lahmeyer and Co. 

Owing to the appointment of Mr. J. M. Dawson (late 
Enegincer-in-Charge. Hanley Electricity Works) to the position 
of Fingincer-in-Chief to the Bethnal Green Board of Guardians, 
and to another vacaney due to the completion of the new 
Stoke-on-Trent power house, Mr. F. Hurst (Charge Engineer, 
Runcorn) and Mr. Е. Мек. Kissaek (British Westinghouse 
Co.) have been appointed Charge Engineers under Mr. С. Н. 
Yeaman. ' 

Tt is recommended that the salary of Mr. J. W. Dugdale, 
Manager of the Oldham Corporation Tramw avs, be increased 
from £350 to £400 per annum. 

Switchboard attendant is required at Newport (Mon.). (See 
advertisement on another pace.) 
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Applieations are invited for the post of Engineer and 
Manager of the Wolverhampton Corporation Electricity under- 
taking, at & commencing salary of £600 per annum. (See 
advertisement on another page.) 

The Hon. T. H. W. Pelham, C.B., is retiring from the 
Assistant Secretaryship of the Harbour Department of the 
Board of Trade, under the age limit. This Department has 
charge of all work under the Electric Lighting Acts, and in 
this connection Mr. Pelham has held a large number of local 
inquiries when these have been necessary owing to there 
being more than one application for provisional orders. Mr. 
Garnham Roper, at present principal clerk in the Harbour 
Department, has been appointed to succeed Mr. Pelham, 
and the electric lighting work is, as hitherto, under the 
charge of Mr. H. Booth. 


TENDERS RECEIVED AND ACCEPTED 


Санні 


Heywood.—400 new condenser tubes аге to be purchased 
from Messrs. Isaac Storey and Sons. 
Keighley.—The Electricity Committee's recommendation 
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that the tender of Messrs. Willans and Robinson should be 
accepted at £5,827 for a 2,000-kw. turbo-alternator with 
exciter and surface condenser, has been agreed to by the 
Corporation. The alternator will be of the Dick-Kerr type. 

London: Battersea.—The contract with Messrs. Callender's 
Cable and Construction Co. for a supply of cable has been 
renewed for the ensuing twelve months. 

L.C.C.—The tender of Messrs. T. Bolton and Son, at 
£109 4s. per mile for 34 miles of grooved trolley wire has 
been accepted. 

Salford.—The following tenders have been accepted by the 
Corporation :—Electric lighting and bells at new offices, 
Willoughby and Wilcox (Salford), £142 10s.; electrical 
fittings for board room, laundry and clerk's office, G. 
Matthews (Manchester), £25 78. 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE EIDEM ENS 


Price of Copper.—Messrs. G. Smith and Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£74 10s. to £75. (Last week £78 10s. to £79.) 

The Tungsten Lamp Association.—We are informed that 
the Stearn Electric Lamp Co., Ltd., have now joined the 
Tungsten. Lamp Association and now manufacture their 
"Leuconium" lamps under licence under Patent No. 
23,800 01. 

The Sun Electrical Co.'s Souvenir.—The Sun Electrical Co., 
Ltd. (118-120 Charing Cross Road, W.C.), ask us to state 
that, in consequence of the large demand for the souvenir 
pencils which, as we announced on Jan 2nd (p. 9), they are 
giving to their friends, the stock is quite exhausted and they 
regret their inability to comply with all the requests. 

The Phoenix Electric Heating Co.— We are informed that 
this Company (11 Mormell Street, Tottenham Court Road, 
W.C.) has acquired the goodwill, stock and plant of Plumstead 
and Co., brass finishers and electrical fittings manufacturers, 
together with the serviees of Mr. F. Plumstead. 

Ediswan Lamps.—The Edison and Swan United Electric 
Light Co., 35 Queen Street, E.C., has received the honour 
of Appointment to Her Majesty Queen Alexandra for the 
supply of metal filament and carbon filament lamps. 

Removal of the B.T..-H. Switchgear Department to 
Willesden..—The  switehgear department of the British 
Thomson-Houston Co. is to be transferred from Rugby to 
the Company's works at Willesden, and the lamp manufacture 
will be concentrated at Rugby. The change will take place 
within the next two months and will involve the removal 
of the engineering staff connected with the department and 
some workmen. The remaining men will be engaged at 
Willesden, 

Ernest Scott and Mountain, Ltd.—The works of this firm 
at Gateshead have been purchased together with most of the 
plant and the goodwill by C. A. Parsons and Co. (Heaton 
Works, Neweastle). The works will be chiefly engaged in 
assisting their general manufactures as well as continuing 
the business carried on by Ernest Scott and Mountain. 
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SUMMARY | 


Mr. J. E. Ерссоме, Borough Electrical Engineer of 
Kingston-on-Thames, has been elected President of 
the Incorporated Municipal Electrical Association, in 
place of Mr. C. E. C. Shawfield, who has resigned. 
(Page 58.) 

THE results of the working of the large battery at the 
Dickinson Street Station of the Manchester Corporation 
were described in a paper by Mr. F. H. Whysall, read 
before the Institution of Electrical Engineers last 


Thursday, when the use of large batteries was discussed - 


generally. (Page 59.) 
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Tue Report of the Council of the British Electrical 
and Allied Manufacturers’ Association for the past year 
records considerable activity. Among the questions 
dealt with were sub-contractors’ tenders, the effect of 
the Unemployment section of the National Insurance 
Act, and the question of railway rates for the carriage 
of electrical equipment. The Annual Dinner, held on 
the 24th inst., was very well attended. The speeches 
dealt largely with the advantages of co-operation 
between manufacturers and supply authorities and 
financiers. (Page 60.) 

Tue Institution of Electrical Engineers has now 
definitely decided to establish a lending library. 
(Page 60.) 

THE suggestion has been made in America to adopt 
the ‘‘myriawatt” (1,000 watts) for the rating of 
(Page 61.) 

A NEW 2,000-kw. turbo-alternator, complete with 
condensing plant, switchgear, &c., has been taken into 
use at Blackburn, and a second similar set is under 
erection. (Page 61.) 

A PAPER by Мг. W. H. Dexter, discussed recently Ьу. 
the Yorkshire Local Section of the Institution of 
Electrical Engineers, surveyed some recent develop- 
ments in the design of condensing plant. (Page 62.) 

THE arrangement of two auto-transformers in V con- 
nection is discussed in our “Questions and Answers" 


columns. (Page 63.) 
A NEW heater for shipboard use is described on 
page 62. 


THE standardisation of a cheap electric cooking set 
is being considered by the “Point Fives." (Page 62.) 

A NEW form of electric light fitting, some porcelain 
handle fuses, and a folding scaffold, are described on 
page 64. 

А Н.Т. caABLE breakdown on the L.C.C. tram system 
caused surges and a serious temporary suspension of 
service, besides burning out five motor-generators.— 
The Directors of the London Brighton & South Coast 
Railway have definitely decided to equip practically 
the whole of their suburban lines as far as Croydon for 
electric traction on the single-phase system.—Sir H. 
A. Yorke’s report on the recent Tube railway accident 
attributes the collision to failure of the train-stop and 
negligence of the driver, and states there is no reason 
for suggesting that automatio signalling has proved a 
failure. (Page 65.) 

Tur Government has appointed a Committee of 
Experts to consider the competing systems of long- 
distance wireless telegraphy.—The action between the 
Marconi Co. and a Russian firm has just been con- 
cluded.—An address on the subject of automatic tele- 
phones was given recently by Mr. W. Aitken before 
the members of the Western Local Section of the 
Institution of Electrical Engineers. (Page 65.) 

Tue Specifications published by the Patent Office: last 
Thursday included one dealing with enclosed flame arcs 


i 


by B. A. Quint, and one for a heating element, consist- 
ing of a resistor wound on a pipeclay carrier, by E. 
Townshend, as well as two connected with wireless 
telegraphy. The first, by G. Marconi and C. S. 
Franklin, covers the use of a series dynamo with a 
detector and two relays to increase the' strength of 
received signals, and the second covers the use of two 
closed antenne at right-angles to determine the direc- 
tion of the sending station by equalising or comparing 
the currents produced. This Specification is by the 
Marconi Co. and C. E. Prince. (Page 66.) 

A ЗРЕСІАІ, Committee at Manchester has fixed the 
proportion of profits that can be devoted to relief of 
rates at one per cent. of the capital expenditure.—The 
Woolwich Council have made an offer to give a bulk 
supply to Erith.—An electrical exhibition is under con- 
. sideration at Glasgow.—The tariff for lighting has been 
increased, but for heating and cooking has been 
decreased at Ayr. (Page 67.) 

New generating plant will probably soon be required 
at Erith; tenders are being invited for a 1,000-kw. 
turbo-generator and other plant at Grimsby; rotary- 
converters аге required at Stalybridge; the London 
County Council are to reconstruct part of the tracks 
озеп; acquired from the London United Tramways 
Company. (Page 67.) 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, JANUARY 3lst. 
Electrical Engineers’ Ball. 
At Hotel Cecil. 
TUESDAY, FEBRUARY 4r7n. 
Institution of Electrical Engineers: Manchester Studente 
Section. 

7.30 p.m. At Municipal School of Technology. ‘‘ Winding 
of Electrical Machinery,” by A. T. Robertson. 
Institution of Electrical Engineers: Glasgow Students! Section. 

8 p.m. At the Royal Technical College. “Electrical Esti- 
mates and Opportunities," by N. C. Woodfin. 
Rugby Engineering Societ y. 
At Benn Buildings. ''High.speed Bearings," by 


8 p.m. 


J. C. K. Balfry. 


WEDNESDAY, FEBRUARY бтн. 
Institution of Electrical Engineers: Students’ Section. 
7.45 p.m. At Victoria Embankment. ‘‘Low and Mixed 

Pressure Turbine Plant,’’ by Chas. H. Goulden. 
Royal Society of Arts. 
8 p.m. “The Economic and Hygienic Value of Good 
lllumination," by Leon Gaster. | 


The London Electrical Engineers. 


(To-pay) THURSDAY, JaNnuaRY 80TH. С. Company.—Company Trainiu:, 
7 to 10 p.m. 

Frivay, JANUARY 3lur. D. Company.—Recrult Training, 7 to 10 p.m; 
Company Training, 7 to 10 p.m. 

SATURDAY, FEBRUAKY lsT. B. Company.— Week-end run at Fort Coallouse. 
Parade at PFnchureh Street Station, 3 p.m. Service dress. No aruis. 4. 
Company.— Lorry гоп. Тие Lorry Crew will parade at Headquarters at 2.30 үш 
Service dress. No агыз. Headquarters open fur Regimental business from 
10 a.m. till 12 noon. 

MONDAY, FEBRUARY BRD. 
Cowpany Training, 7 to 10 p.m, 

Toespay, Еквколкү 41H. B. Company.—Recruit Training, 7 to 10 p.m.; 
Compauy Training, 7 te» 10 p.m. 

TuuRspAv, FEBRUARY OTH. C. Company.—Company Training, 7 to 10 p.m. 


THE 1.M.E.A. PRESIDENCY 


HE Presidency of the Incorporated Municipal 

Electrical Association, rendered vacant through 
Mr. C. E. C. Shawfield leaving municipal employment 
(as announced in our issue of Jan. 9), has been offered 
to Mr. J. E. Edgeome, who has accepted it. Мг. 
Edgcome is Borough Electrical Engineer of Kingston- 
upon-Thames, and has been President of the Associa- 
tion once before—in 1906. He is also Honorary 


4. Compamy.—Recruit Training, 7 to 10 p.m.; 


"Treasurer of the Association. 


Mr. Edgcome assumes the Presidency at once, and 
will remain in office until the close of the Annual Con- 
vention this summer, which will be held in London 
as previously arranged, after which it may be assumed 
that he will be succeeded by Mr. R. A. Chattock, City 
Electrical Engineer, Birmingham, who is Senior 
Vice-President. We understand that Mr. Chattock 
was first invited to take up the Presidency, but preferred 
not to accept it for this year’s meeting. In the ordinary 
course he will be elected to the Presidency at the Annual 
General Meeting which is held at the close of the 
Convention, and next year’s meeting will take place in 
Birmingham. 


| | LIT 
| MI 


BER OF ELECTRICITY COMMITTEE :—l presume this is the battery which was stated 


in a paper read at the Institution of Electrical Engineers to be ‘‘ a sound commercial proposition when considered 


in connection with a large lighting load." 
INTELLIGENT YOUT 


Н (rising to the occasion) :— Yes, sir. 
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THE LARGE CENTRAL STATION BATTERY AT MANCHESTER 


es a paper entitled '" The Use of a Large Lighting Battery 
in Connection with Central Station Supply,” discussed 
at last Thursday’s London meeting of the Institution of 
Electrical Engineers, Mr. F. H. Whysall gave some results 
of the working of the 12,000-ampere-hour Tudor battery 
installed in 1910 at the Dickinson Street Station of the 
Manchester Corporation. А full description of the battery 
and of the booster and switchgear in conjunction with which 
it is worked was given in ELECTRICAL ENGINEERING, Vol. VI., 
p. 261 (April 21st, 1910), and the leading particulars are 
recapitulated below. | 

The-e are 210 cells in pitch-pine, lead-lined boxes (6 ft. 14 in. 
long, 2 ft. 24 in. wide, and 3 ft. 44 in. high), each containing 
53 positive plates (203 x 29x04 in.) of Planté formation cast 
in one piece, and 39 box-type negative plates (0'31 in. thick) 
composed of half grids riveted together, with the spaces 
between them filled with active material. ‘Treated wood 
separators are used, and a free space of 8 in. is left at the 
hottom of each cell for accumulation of deposit. The guaran- 
tees were as follows: Discharge rate, max. 15,000 amps., one 
hour 8,400 amps. ; charging rate 4,100 amps. normal, 6,500 amps. 
max.; max. charging voltage, 2775 volts per cell; ampere-hour 
efficiency, 90 per cent.; watt-hour efficiency, 66 per cent. at 
l-hour rate, 75 per cent. at S-hour rate (3,900 amps.); final 
voltage per cell, 1:67 volts at l-hour rate, 1°78 volts at 35-hour 
rate; weight of each cell, 2 tons 19 cwt.; of complete battery, 
620 tons; floor space occupied, 5,966 sq. ft. The battery is 
regulated by three Turnbull-McLeod boosters run in parallel 
at times of maximum discharge. Each of these is capable of 
a maximum boost of 80 volts at 5,600 amps. .It is not 
necessary to repeat here all the details of the switchgear. It 
is, naturally, of very substantial nature, and extensive use is 
made of aluminium. 

An important feature is the provision of two substantial 
circuit-breakers inserted in the main cables as close as possible 
to the battery house. These circuit-breakers are of the magnetic 
blow-out type, and are capable of carrying 15,000 amperes con- 
tinuously. Басһ is enclosed in a separate concrete cubicle, so 
as entirely to shield it from all other parts of the station, and 
each is electrically and independently operated from the switch- 
board by means of solenoids. (It will be remembered that the 
absence of some similar precaution to this in the Salford 

enerating station was largely responsible for the serious 
fire recently, when it was found impossible to prevent the 
battery continuing to discharge into the faults.) (See ELECTRICAL 
ENGINEERING, January 2nd, page 9.) | 

The chief duty of the battery is to take 8,000 kw. off the 
lighting peak. It was originally intended to charge the 
battery on traction, thereby providing a constant load for 
one 1,800-kw. traction generator, and enabling it to do the 
whole of the traction load for the city area by discharging 
over the traction peaks; also to change the battery over 
to lighting for thé lighting peak. It was found, however, 
that at certain times of the year the traction and lighting 
peaks were coincident. 

It was anticipated from a consideration of typical winter 
load curves that the battery would increase the load factor of 


the steam plant from 32 per cent. to 49'b per cent., but ` 


curves are reproduced in the paper to show that actually the 
battery brought the load factor up to 67 per cent. in summer 
and 49'1 per cent. in winter. This improvement in load 
factor, besides effecting other economies, brought the coal 
consumption down to 2°79 lb. per unit sent out. The com. 
mercial efficiency of the battery was for the first year 70'6 
per cent., and for the second year 71°1 per cent. 

An interesting case is mentioned of a storm load when the 
maximum demand (ignoring traction) was 44D per cent. 
greater than the boiler capacity at the commencement of 
the darkness; and the battery was able to take care of 
the rising peak load, ahead of the extra boilers which had 
to be got into commission. Without the battery it would 
have been impossible to get these extra boilers up in time. 

The actual capital cost of the battery plant was £21,567 
(which the author compares with a cost of £51,000 for 
equivalent steam plant). The interest and sinking-fund 
charges he gives as £2,642 (as against £3,698 for the steam 
plant). Phe cost per kw. of the battery plant works out at 
£71875 (which the author compares with £17 for steam 
plant). 

Regarding the running costs, it is necessary to take into 
consideration the fact that the most uneconomical units 
are reserved for peak duty, also that these sets will not 
be run at their most economical load. Bare fuel cost per 
1,000 kw. standby for this peak.load duty the author has 
estimated at £1 8s. per day. This latter charge becomes in 


the case of a 3,000-kw. battery £4. 4s. per day for the bare 
one-hour rating of the battery. But when considering the 
effect of the battery on load factor it is unfair to credit 
the battery with standby savings on its bare capacity only; 
in the storm-load curve referred to it was demonstrated that 
the battery saved standby to the extent of 445 per cent. on 
the total boilers under steam at the beginning of the day, 
also that more boilers are necessary to meet sudden demands 
than can comfortably cope with an equivalent load applied 
gradually. lt may be assumed that on this occasion a 
3,000-kw. battery saved standby for its own capacity plus 
44°5 per cent. of the boiler capacity prior to the storm, 
which was 7,200 kw. On this, continues the author, 44°5 per 
cent. is 8,200 kw. Calculating at the same rate without 
allowing anything for the increased price of coal, we see 
that our 3,000-kw. battery for the five summer months is 
equal to steam standby at the rate of £8 8s. per day. 
Reckoning on the basis of five days per week gives £924. 
Adding £030 to this on account of the standby saving for 
its own capacity for the other seven months, we have a yearly 
standby saving of £1,554. Comparing bare fuel cost per 
unit generated, and crediting the battery with & commercial 
effieieney of 70 per cent., we get a cost per unit (reckoning 
2'5 lbs. of coal per unit at 12s. 5d. per ton) of 0°237d. against 
a cost of l'55d. taken from the actual results shown on 
the load-factor curve for 8 per cent. load factor. The peak- 
load units discharged by the battery since its installation, 
calculated at the rate of five complete discharges per week— 
81st March, 1910, to 81st March, 1912—are 1,560,000, and 
represent an annual saving of £8,534. The total saving in 
running cost thus comes out at £10,088—a figure agreeing 
closely with the £10,166 obtained by the author from a 
consideration of the effect on the load factor only. 

The paper concludes with some notes on the records kept 
in connection with the battery and its care and some general 
points on the advantages and disadvantages of central station 
batteries, and remarks that it is now being recognised that, 
provided the battery is installed to reduce generating plant, 
it is а sound commercial proposition when considered in 
connection with a large lighting load. А suggestion is 
further made that some consumers might find it pay to 
charge a battery at power rates during the day to use for 
lighting. 

In opening the discussion, Mr. J. S. Highfield (Chief 
Engineer, Metropolitan Electric Supply Co.) said that in 
stations supplying large distribution systems the first useful. 
ness of a battery was to give security and the second to relieve 
the peak load. The two requirements, however, somewhat: 
interfered with each other, as a battery was of less use as a 
stand-by when it had been nearly discharged on the peak. 
He was in favour of haad pulito. boosters for large batteries. 
All boosters should have a short-circuiting switch so that they 
can be cut out instantly on emergency, and should be, capable 
of xem great overloads. This point of view was agreed to b 
several other speakers, but some, including Mr. W. Fennell 
(Borough Electrical Engineer, Wednesbury), who had experi- 
enced a bad booster breakdown, were in favour of the cell- 
regulating switch control largely practised on the Continent, 
and slides showing heavy current switches of this nature were 
shown by Mr. A. Hutt (Siemens Brothers Dynamo Works, 
Ltd.). Mr. Whysall, in his final reply, expressed a preference 
for booster control for peak-load work and regulating switches 
for emergency supply conditions. Mr. Highfield also com- 
plained that the usual system of charging for maintenance 
unduly penalised the careful user, who had to pay for the 
carelessness of others, but Mr. E. Jacob (Tudor Accumulator 
Co.) thought that there were difficulties in allowing for this, as 
all battery owners would declare themselves the most careful. 
Mr. E. C. McKinnon (Ghloride Electrical Storage Co.) said that 
maintenance charges, instead of being based on time, should take 
into account the number of charges and discharges. He con. 
sidered the paper a little optimistic in that it dealt onlv with 
the first year's use of the battery, and was inclined to think 
that, on the whole, a heavier type of battery might have 
proved more durable. He made the valuable suggestion that 
a recording hydrometer should be used instead of the half. 
hourly reading taken at Manchester. Mr. A. M. Taylor (Bir- 
mingham Electricity Department) ran over Mr. Whysall's figures 
of saving due to the battery with enthusiasm, and seemed to 
think that the saving in coal bill alone, if capitalised, would 
even purchase another battery of equal size, which would save 
even more coal. Their battery at Birmingham worked out at 
a capital cost of £2 10s. per kw., and occupied 1/20 sq. yd. 
of floor space per kw. It was controlled by three double- 
ended boosters, which could be connected in series or parallel, 
or cut out by special switchgear. Finally, he commended the 


use of batteries in conjunction with converters for stand-by 
purposes on A.C. schemes. Mr. Jacob thought that the com- 

rative capital costs in the paper were to some extent vitiated 
by a ten-year period being taken for the battery and twenty 
ears for the steam plant. He also thought that the relatively 
lighet final scrap value of the battery should have been taken 
into account. Several other speakers, notably Mr. Fennel, 
‘deplored the shortness of the seven-year period allowed for 
battery loans by the Local Government Board. Experience 
with large batteries for railway work were dealt with by Mr. 
P. V. McMahon (Chief Engineer, City and South London Rail- 
way) and Mr. Roger T. Smith (Chief Electrical Engineer, Great 
Western Railway). The former showed some instructive load 
curves demonstrating the part played by his sub-station 
batteries, and the steadiness of the input to some of these sub- 
stations was confirmed by Mr. C. P. Sparks (Engineer-in- 
Chief, County of London Electric Supply Co.). Mr. Roger 
Smith gave some particulars of recent tests of the effect of the 
G.W.R. sub-station batteries. А maximum load on the 
generators (3 sets) of 2,720 kw. at a load factor of 58 per cent. 
with the batteries in action corresponded to 3,870 kw. (5 sets) 
without batteries at a load factor of 41 per cent. The most 
economical proportion of the load to be dealt with by the 
batteries was from 15 to 20 per cent., and with large traction 
loads, plant-load factors of 85 to 95 per cent. could be reached. 
The presence of a battery also allowed lighting and traction 
to be taken off the same H.T. bus-bars with a voltage within 
4 per cent. If they had not put in batteries they would have 
needed 66 per cent. more steam plant and 15} per cent. higher 
steam consumption. Mr. Sparks regarded the sub-station as the 
proper place for a battery, although there were special reasons 
for putting it in the generating station at Manchester. Great 
difficulties were introduced by the rapid growth of the load, 
which soon made a battery too small. 


THE BRITISH ELECTRICAL AND 
ALLIED MANUFACTURERS’ ASSOCIATION 


ТА HE report of the Council of the British Electrical 

and Allied Manufacturers’ Association for the year 

1912 was presented on Friday afternoon last. There 

were 109 members on the register at the close of the 
year—an increase of fourteen since 1911. 


The report states that the text of the general conditions of 
contract most commonly in use by engineering purchasers has 
been very thoroughly amended. Agreement is hoped for 
between the Association and the kindred bodies. Printed 
copies of certain vital clauses can be- obtained from the 
Secretary. Copies of the complete text will be available shortly. 
A scheme by which sub-contractors would tender direct to the 

urchaser has been devised, and is embodied in the Cross- 

endering Agreement. The Committee dealing with the revision 
of standards for electrical machinery had completed its investi- 
gations on standard pressures and frequencies, high potential 
tests, classification of machines, rating, overloads, and heating. 
The findings will shortly be presented to the Engineering 
Standards Committee. The Committee on Electrical Accessories 
will also present recommendations to the Electrical Accessories 
Section of the Engineering Standards Committee. The National 
Insurance Act, particularly Part 2 relating to unemployment 
insurance, threw a considerable amount of work upon the 
Association, and the Secretary attended on several occasions 
before, and otherwise communicated with, the Umpire, and 
argued cases on behalf of members, securing in several instances 
the exclusion of certain branches of the industry. А new 
Railway Bill was proposed by the Government, but was dropped 
in favour of a short one-clause Bill. A Bill to extend the present 
powers of municipalities under the Electric Lighting Acts was 
promoted by the I.M.E.A., and may be passed in a form 
agreeable to the conflicting interests. Arrangements are on foot 
for the formation of a Joint Exhibition Committee. composed of 
representatives of the Association, of the I.M.E.A.. and the 
Supply Companies. The Railway Companies having made 
alterations in their rates and in the method of packing goods, a 
deputation of the Association in respect of the carriage of 
switchgear will shortly visit the Railway Clearing House. The 
carriage of electric heating-stoves has already been dealt with. 
The points of difficulty in both cases may shortly be settled. A 
Joint Committee of the Association and the Contractors’ Associa- 
tion is now discussing rules to govern the relations between 
members of the respective Associations. The question of the 
usefulness of the existing trade directories is under considera- 
tion. A contribution of £250 has been made to the Electrical 
. Trades’ Benevolent Institution. 


The annual dinner was held in the New Banqueting 
Hall of the Savoy Hotel last Friday evening. Lord 
Ampthill, President of the Association, occupied the 
chair. The number of members and guests present 
was at least three hundred. 


JAN. 30, 1913. 


E = ee 


The toast of the British Electrical and Allied Manufacturers’ 
Association was proposed by Mr. Samuel Insull (President, 
Commonwealth Edison Co., Chicago). He spoke of the lack of 
co-operation between electrical manufacturers and supply 
authorities in this country. In the United States and Canada 
the closest co-operation between the two sides of the business 
and a regard for the interests of the consumer was practised. 
London, with a population of 7j millions, uses 750 million units 
а year, whereas Chicago in 1912, with a population of only 24 
millions, generated 800 million units. 

Mr. A. Bruce Anderson (Chairman of the Council, who 
replied, speaking of the achievements of the Association, said 
that where it had been necessary for them to speak for one 
individual or for the whole.Association, they had always been 
heard with consideration. The Association Pad had a remark- 
able growth, due to their endeavour to establish a spirit of 
reliance, without impairing the old spirit of self-reliance. The 
committees endeavoured to work for the benefit of everyone. 
Mr. Anderson then paid a tribute to the organising ability and 
never-failing tact of their secretary, Mr. D. N. Dunlop. This 
year they had, he said, been fortunate in obtaining the services 
of Lord Ampthill as president. In proposing the toast of 
British industry, Mr. L. Worthington Evans, M.P., spoke on 
the very necessary co-operation between Capital and Brains, 
and the necessity for enough capital remaining at home. The 
lack of development in the past could be rectified by more co- 
operation between the different interests. The tendency of 
present-day trade was towards combination in all departments. 

Lord Ampthill replied. He was, he said, like a casual 
labourer on odd classes of public work. There was a time 
when England was the workshop of the world—Mr. Cobden 
thought it always would be; but as other nations had not seen 
fit to copy our methods, we ought to adapt ourselves to theirs. 
Government schemes did not da anything to promote British 
industry. He likened the B.E.A.M.A. to a trade union, main- 
taining a right for a ''fair reward for their labour." The 
remedy for the present unrest was, he said, social reform in 
the form of “work” obtained by a far-sighted promotion of 
British industry. In his reply to a later toast, ‘‘The Chair- 
man,” he said that іп olden times the ‘бриге head" was often 


. used as a battering-ram, and, if they wished, the Association 


was at liberty to use him as such. 

Dr. S. Z. de Ferranti (Vice-president), in proposing the toast 
of the kindred institutions and guests, took the opportunity 
of reminding those present that the Institution of Electrical 
Engineers has now taken on the duty of looking after industrial 
interests. Mr. Insull was a great benefactor for showing what 
wonderful results could be obtained by co-operation. Thus 
similar failures to that of the Rand Power scheme could be 
avoided in future. 

Mr. W. Duddell, F.R.S., and Col. Sir N. J. Moore (Agent- 
General for Western Australia) responded. Mr. Duddell said 
that if we compared the “Kindred Institutions" per capita 
instead of the energy used per capita, we would find that this 
country was far ahead of any other in the world. It would 
be a good thing to evolve some scheme for the co-operation 
of the institutions. Col. Sir N. J. Moore dealt with our 
Colonial trade as improved by preferential tariffs. 

Mr. Hugo Hirst (vice-president), in the course of a speech 
proposing the toast of ‘‘The Chairman," said that when the 
whole country co-operated, then the manufacturer could appear 
in foreign countries as a strong and not as a negligible unit. 
If they gave Lord -Ampthill the work and material, he would 
see that they got their rights in the long run. 

An excellent programme of music enlivened the proceedings. 


The I.E.E. Library.—It was announced at last Thursday's 
meeting of the Institution of Electrical Engineers that the 
Council have decided to render their large collection of electrical 
books of greater use to the membership by forming a lending 
library. The details are under consideration, and as soon as the 
scheme has been organised members will receive notice of the 
methods to be adopted. : 

High-Tension Transmission on the Panama Canal.—A com- 
mittee has been appointed to review the plans for a high-pressure 
transmission line across the Isthmus of Panama, to consider the 
possible disturbance to signal systems, the probability of the 
future electrification of the Panama Railway, and to make 
recommendations relative to the best and most economical con- 
struction to be employed. 

Manchester Electro Harmonic Society.— This society is making 
extremely good progress, and a feature in which it differs from 
the Electro Harmonic Society of London is the inclusion of a 
very considerable amount of highly classical music in the pro- 
grammes of some of the concerts. Last Friday's concert was 
one of these “classical” evenings, and about 200 were present. 
Mr. Dorman (Dorman & Smith) was in the chair. At the con- 
clusion of the concert Mr. Fred Sells (Director, General Electric 
Co.) proposed a vote of thanks to the Chairman in a few well. 
chosen words. Such reunions of members of all sections of 
the industry cannot fail to promote an esprit de corps and to 
foster a spirit of cooperative effort. It is to be hoped that 
similar societies will be formed in other large industrial centres 
in the provinces. 


Jax. 30, 1918. 


THE MYRIAWATT 


JOINT committee of the American Institute of 

Electrical Engineers and the American Society of 
Mechanical Engineers has adopted resolutions in favour 
of the term "'myrowatt," or "myriawatt" (10,000 
watts), as & unit of thermal or mechanical. power in 
dealing with the performance of boilers, steam and gas 
engines, engines and turbines, and the discontinuance 
of the use of the term “ boiler-horse power." This latter 
unit, which appears to be in more general use in 
America than here, is considerably different than the 
ordinary horse-power, and the myriawatt would be 
only 2 per cent. larger. The official abbreviation sug- 
gested is mw. The inconvenience of rating the input 
to a generating set in “ boiler-horse-power " and the out- 


put in kilowatts is rightly pointed out, and the remedy 


vroposed is to express the input in myriawatts and the 
output in kilowatts. Those who were accustomed to 
think in the ordinary horse-power of 746 watts, and 
not in the larger units, will perhaps not see the neces- 
sity for the proposed new input unit of ten times the 
value of the output unit, and would prefer the further 
step of expressing both input and output in kilowatts. 
The suggestion was originally due to Mr. H. G. Stott. 
and was brought before the ' prime movers " committee 
of the International Electrotechnical Commission at 
cheir meeting this month at Zurich by Mr. С. O. 
Mailloux. | 


EXTENSIONS AT THE BLACKBURN ELECTRICITY 
. WORKS 


ART of the new plant which forms the latest extension 

at the Jubilee Street Works of the Electricity Department 
of the County Borough of Blackburn was formally inaugurated 
by the Mayor on Friday last. Of the two turbo-alternators 
forming the extension the one then ''started ир” has already 
been on load but has not yet been officially tested, while the 
second one is on its bed with the exception of the alternator, 
which is expected early in February. 

Each set is capable of giving an output of 2,000 kw. under 
éontinuous working conditions, and runs at 8,000 r.p.m. 
They have been manufactured by thé British Westinghouse 
Electric and Manufacturing Co. (Trafford Park, Manchester). 
In addition to the usual fittings, &c., à small automatic steam- 
driven oil-pump is provided for flushing the bearings before 
starting up; a Lea recorder is also provided for each set, 
and a Triplex Fournier recorder for giving temperatures of 
condensing water inlet and outlet, together with the extrac- 
tion water. Steam is taken at 180 lb. per sq. in. 

The condensers, designed for 190,000 gallons of cooling 
water per hour, are fixed directly under the turbine and are 
of the Leblanc type, each with its own Leblanc air-pump 
driven by a small vertical turbine exhausting into the low- 
pressure end of the main turbine. The steam supply to the 
auxiliary turbine is arranged for starting up from the main 
platform of the turbine, so that it is not necessary in case 
of emergency to go down into the basement to start up the 
condenser. The water for the condensers will be taken 
either from a tank over the boiler-house, direct from the 
reservoir, or from a cooling tower, supplied Ьу the Davenport 
Engineering Co. of Bradford, capable of dealing with 200,000 
gallons per hour, which is in course of erection. The pumps 
for the latter are being supplicd by the Rees Roturbo Co., 
Wolverhampton, and the water-piping by the Stanton Iron- 
Works Co., and the work of laying the pipes is being carried 
out by the Electricity Department. 

The alternators generate three-phase alternating current at 
a pressure of 6,600 volts with a periodicity of 50 cycles per 
second. The rotors are of the two-pole cylindrical type with 
Prof. Miles Walker's patent compensated windings, and with 
fans attached for ventilating purposes which draw the air 
bv means of ducts from filters fixed outside the engine-room 
through the windings of the machine, and the warm air can 
then, by means of a plate placed on the top or bottom of the 
alternator casting, exhaust either upwards into the engine. 
room or downwards into the basement. Two 800-kw. Westing- 
house rotary-converters with transformers have been fixed 
adjoining the turbines, capable of supplementing the exist- 
ing 440-500 volt direct-current supply for lighting, power or 
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traction purposes. These run at 600 r.p.m. and are started up 
from the direct-current bus bars, and can be run inverted for 
extra high-tension loads when the turbines are not working. 
The whole of the new switchgear was provided by the British 
Westinghouse Co. The extra high-tension control board is 
fixed in the main gallery, and is of the electrically operated 
remote-control desk-type, divided. into nine panels made 
up of two turbo panels, two rotary-converter panels, four 
feeders and one bus-bar coupler. Two rotary-converter 


. direct-current control boards are also fixed in the main switch- 


room, on which are fixed throwover switches for supplying 
the lighting or traction bus bars. The extra high-tension 
switchgear is built up in brick eubicles in а special room іп 
another building situated about sixty yards from the control 
desk. Already four feeders have been laid to two mills 
situated a mile-and-a-half and half-a-mile distant respectively 
from the works, the demand from which will ultimately exceed 
1,000 kw., and arrangements are now well in hand for further 
extensions to supply another 1,000 kw. demanded by several 
enginecring concerns. 

The extensions carried out have been designed and the 
installation of the plant carried out to the specification and 
under the supervision of Mr. P. P. Wheelwright (Borough 
Electrica! Engineer). The new plant completes the possi- 
bilities of giving further supply from the present generating 
station, as the limit of the supply of water for condensing 
purposes has been reached and im the very pear future another 
E station will have to be built where coal can be 

elivered by rail or canal and better provision for water is 
possible. 


Day Students’ Union Magazine, Northampton Polytechnic.—We 
have received a copy of the first issue of a new magazine which 
has been established by the Day Students' Union of the North- 
ampton Polytechnic Institute (Clerkenwell). The objects of 


. the Students Union are set out in an article, and the technical 


contents include abstracts of Papers read before the College 
Engineering Society on electrical instruments and locomotive 
valve gears, as well as articles on efficient lighting by Mr. 
W. H. Date, and on wireless telegraph systems by Mr. C. M. 
Dowse, together with a considerable amount of institute news. 


Institution of Electrical Engineers.—The following is the result 
of the ballot for new members and transfers from one class to 
another at thé meeting on Thursday :—Members: J. C. Smith, 
J. J. Stewart. Associate Members: J. Allan, A. Aspinall, C. T. 
Astbury, F. Birch, J. W. Burleigh, H. T. Byford, G. Cardwell, 
A. Clark, H. Cochrane, W. R. Cooper, H. T. Cort, W. J. 
Cross, E. L. Eastgate, F. T. C. Emberton, F. A. Pitzpayne, 
F. M. Fletcher, L. V. Fox, W. C. Fripp, E. A. Gatehouse, 
W. P. Gauvain, W. Grant, G. W. Harris, S. T. Jameson, E. C. 
Jeunings, W. Lawson, W. C. Moore, R. L. Morrison, E. Müller, 
J. C. Murray, W. F. T. Pinkney, J. T. T. Randles, C. C. 
Rattey, A. R. Reeves, H. N. Rodgers, C. W. Salt, H. R. 
Schultz, R. Scrivener, W. Shead, F. G. Shrewsbury, B. H. 
Smith, G. H. Spittle, H. E. Street, G. Sykes, W. E. Turner, 
R. Weaving, T. Welch, F. H. Wigner, D. M. Williamson, P. 
Wood, W. Wood. Associates: H. A Downes, Sir H. Norman, 
P. F. Rowell, E. Sinkinson. Graduates: W. H. Griffin, C. C. 
Higgens, S. B. Howard, T. W. Howard, G. E. Pearson, S. C. 
Potts, E. B. Roscoe, U. P. Roy, J. О. Spong, D. G. Thomason, 
J. W. Treherne, T. E. Ward, W. M. Wyatt. Students: J. T. 
Bedford, A. E. W. Butler, V. L. F. Davis, A. H. Deimel, E. 
Edminson, F. Frost, W. Gwemap, H. V. Higby, H. Honey, 
G. A. Keith, R. G. Kilburne, H. W. Looker, A. T. Mahon, 
V. H. Maurel, J. H. Meacock, J. N. Metcalf, A. K. Motawi, 
S. E. Pritt, J. Renton, H. Riley, B. S. S. Rockey, J. R. Ruther- 
ford, M. Sadick, C. S. Sarkar, C. A. Smiles, H. R. Sparrow, 
L. C. Speed, A. F. Sykes, K. B. Taylor, H. R. Tuppen, 
R. H. N. Vaudrey, C. N. Vernon, A. J. Waugh, S. B. West, 
G. B. Whitaker, A. Willcock, C. V. C. Wright. Candidates 
Transferred: Associate Member to Member: F. A. Bond, P. V. 
Gray, J. Josephs, F. E. Kennard, W. L. Maxwell, A. J. Mayne, 
F. S. Robertson, L. A. Smart, R. Stanley, G. Stevenson, H. D. 
Symons, J. P. Tierney, R. N. Torpy, W. B. Woodhouse. 
Associate to Member: F. H. Clough, È H. Freeman, C. W. 
Neele, D. T. Powell, J. B. Shield. Associate to Associate 
Member: G. Bradwell, E. G. Brown, H. Dean, A. Eddington, 
T. Gillies, A. C. Gilling, F. C. Knowles, P. W. Paget, T. G. 
Smith, F. T. Wright. Associate to Graduate: L. O. Monson. 
Student to Associate Member: D. Betts, V. F. Bush, W. E. 
Flower, D. Harrop, H. F. Jefferson, L. W. Johnson, R. O. 
Kapp, H. Kingsbury, A. Lewin, P. T. Maybury, E. Orloff, 
J. H. Palmer, б. C. C. Sharples, B. S. Smith, H. A. Stewart, 
G. H. Taylor, M. O. Teague, R. A. S. Thwaites, L. N. Vine 
A. G. Warren, J. Warren, E. Whitehouse. Student to Associate : 
H. Greenwood. Student to Graduate: M. B. Baker, E. G. 
Bowers, W. Bridger, W. G. Conner, A. D. Mackinnon, R. W. 
Manifold, J. Miller, R. A. Nuttall, D. V. Oppenheim, D. E. 
Parton, A. С. Smith. 
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CONDENSING PLANT 


| A PAPER by Mr. W. A. Dexter, entitled “ Comparative 

Notes on Independent Steam Condensing Plant," was 
read on Jan. 15th at a meeting of the Yorkshire Local Section 
of the Institution of Electrical Engineers. For low-speed 
reciprocating engines, the attached condenser with the air 
pump driven from the crosshead was favoured. In such 
work a vacuum of about 26 in. is sufficient, or for high- 
speed engines 203in., but for steam turbines, especially of 
the low-pressure type, a high vacuum is really essential. 
. Even here, however, it is possible to aim at too high a 
vacuum for overall efficiency where there is not a good supply 
of cooling water at low temperature. 

In the course of his general description of surface con- 
densing plant, the author referred to the liability to corrosion 
of condenser tubes by local electrolytic action, stray electrical 
currents, &c. It requires only very slightly acidified con- 
densing water to convey these electrical currents from one 
part of the tube to another. This trouble had been found 
most prevalent where cooling towers were used. Curves 
were given of good allowances of temperature difference for 
‘various inlet water temperatures and vacua. Thus, for 28 in. 
vacuum, inlet water temperature 75°, the temperature differ- 
ences would be 7° F., and with water at 50° it would be 17° F. 
Considerations of the proportions of air and vapour in the 
condenser suggest a conical or peg-top shape for a surface 
condenser, or, considering the disposition of the tubes, a 
condenser, the cross-section of which is wedge- or реаг- 
shaped, arranged longitudinally, so that the tubes are of 
equal length. The steam inlet branch should be large 
and follow the contour of the top part of the con- 
denser body. Directing plates may be fitted to direct 
the steam equally over the whole surface of the tubes; 
the air and uncondensed vapour should, as near as 
practicable, be drawn off equally from the full surface 
of the tubes at the outlet end. If the water of condensation, 
or condensate, is withdrawn by a pump separate from that 
which deals with the air, and is to be used for feed purposes, 
it should be removed at as high a temperature as possible 
consistent with the vacuum desired. If, however, one set of 
pumps is used to deal with both air and water, then it may 
be advantageous to cool the condensate by allowing it to sub- 
merge a few of the bottom rows of tubes. Special means for 
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obtaining high rates of heat transmission, such as cores to . 


break up the flow through the tubes may be used, but there 
are objections to these devices. The best diameter for the 
tubes depends on the conditions of the water supply. With 
very clean water a § in. tube may be used, but where the 
water is dirty it may be necessary to increase the diameter 
to one inch or even more. Where the water contains a large 
amount of foreign matter a jet condenser is admirable. 

The jet condenser is cheaper than the surface condenser, 
but generally requires more power for the pumps. In the 
low-level type the injection water is usually drawn into the 
condenser by the vacuum, but it is necessary to withdraw 
it by a pump. A separate pump should be used for dealing 
with the incondensable gases. In the barometric type it is 
necessary to pump the water into the condenser, but no pump 
is required to extract it. The pumping power will be smaller 
than with the low-level type, as the full effect of the vacuum 
can be utilised in raising the water. The design of low-level 
jet and barometric condensers is similar. In practically all 
cases the water enters at the top and is discharged at the 
bottom of the condenser. Reference is given to а cylindrical 
shape with the axis vertical. 

The paper then passes on to a consideration of the volume 
of air for which airpumps should be designed. For example, 
for a single turbine and attached condenser for a vacuum of 
27 in., barometer 80 in., an actual air displacement of 
0'175 cub. ft. per lb. of steam should be allowed. The well. 
known Edwards and Wier pumps were described, as well as 
a dry air pump of the Mirlees Watson Co., in which the 
inlet of the air to the cylinder is controlled by the mechanically 
operated slide-valve, and the ports are so arranged that when 
the piston reaches the end of its stroke communication is made 
between the two ends of the cylinder, allowing an equalisation 
of pressure. This obviates the losses due to clearance space. 
The air is discharged through non-return valves fixed on the 
back of the slide-valve. A full description was also given 
of the Leblanc rotary air pump which is now coming so much 
into use, especially for the high vacuum required for turbines. 

In the concluding portion of the paper a number of actual 
installations were described by aid of a series of excellent 


general-arrangement drawings. 
H. Campion (Borough Electrical 


In the discussion, Mr. R. 
Engineer, Dewsbury) suggested that corrosion of condenser 
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tubes was often due to bad tubes thrown on the market by 
the stringency of Admiralty specifications, as well as the acid 
condition of the water. He thought that the author was rather 
severe upon the pit condenser, and he did not regard the danger 
of flooding of low-level plants which had been referred to in 
the paper as serious. In replying, Mr. Dexter recommended 
the addition of a certain amount of lime to counteract acidity 
in the cooling water, and mentioned a case where he had even 
found an electrolytic deposit of copper at the bottom of a 
cast-iron casing. Mr. A. E. L. Scanes (British Westinghouse 
Co.) did not quite agree with Mr. Dexter's figures of tempera- 
ture differences and vacua, and thought that it was never 
necessary to exceed 15° Е. Deflecting plates, in his opinion, 
resulted in an appreciable loss of vacuum. Low-level jet plants 
with Leblanc air pumps were quite free from danger of flood. 
ing. Mr. McLay (Leeds) regarded as the common-sense way of 
building condensers bringing in the steam at the bottom, pass- 
ing it up, and taking the air off at the top and the condensate 
at the bottom, an arrangement which Mr. Dexter agrees with 
in principle, but found difficult to follow with turbine plant. 


THE ''TRICITY " SHIP HEATER 


Eo heating for cabins, saloons, &c., on board 
possesses manifest advantages over other methods, and 
the special form ef electric heater for the purpose which has 
been brought out by the British Electric Transformer Co., 
Ltd. (Hayes), in collaboration with Archibald Watson & Co., 
Ltd. (Glasgow), will be of interest to shipowners and others. 
The aim has been to produce a strong, non-luminous heater 
with no lamps to renew, no fine wire coils, and working at a 
low temperature, precluding any danger from fire or risk to 
passengers in confined spaces. The heater unit consists of 
a strong, heavily webbed, cast-iron grid, containing the 


PEDESTAL Form or HEATER. 


" Berry " Patent element, giving an effective heating surface 
of about 44 sq. ft. This grid breaks up the air particles to 
give the best heating of the air by convection. The grids 
attain `a temperature of about 500° Е. in about fifteen to 
twenty minutes, at a consumption of 250 watts, and the 
apparatus is covered by an ornamental cover or guard, to 
form the funnels for the heated air. The heaters are made 
in the pedestal form illustrated in a modified design for 
attachment to bulkheads, or in an inclined pattern for fixing 
in groups under settees, &c., with a headroom of only 8 in. 


THE ‘POINT FIVES” 


A T a meeting of the '" Point Fives" (which, as many of 
our readers know, is an association of managing engineers 
of public electricity supply undertakings which charge one 
halfpenny per unit for heating, cooking, and other domestic 
uses, either as a flat rate or in addition to a reasonable 
fixed charge), a forma] code of rules was adopted as to pro- 
cedure for election of members, meetings, &c. Mr. W. H. 
Cooke (Luton) was in the chair. There are to be four meet- 
ings a year, including one during the I.M.E.AÀ. convention, 
and the members are to take the chair in rotation. Visitors 
will be admitted. The next meeting is to be held at Brad- 
ford, with Mr. T. Roles in the chair. Mr. Cooke gave an 
address in which he advocated the standardisation of a com- 
pact, reliable, and low-priced complete cooking outfit, which 
would meet the requirements of the average family of six 
to eight persons. He suggested that the society should adopt 
a standard specification for a complete cooking outfit, and 
arrange with the manufacturers for the purchase of a certain 
quantity over a given period, and he submitted a draft 
specification. After this complete outfit had been standard- 
ised, the society could turn their attention to the standard- 
isation of other articles for cooking and heating. 
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QUESTIONS AND ANSWERS 


RULES. 


QUESTIONS: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under ‘‘Answers to Corre- 
ко, or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

Answers: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to aceept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 


return of their manuscripts, if unaccepted, should enclose stamped ` 


addressed envelopes. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
ecript. Competitors may adopt а “nom de plume," but,‘both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,324. | 
What is the best method to follow in the construction of a 
generator for use in connection with a Tirrell or other voltage 
regulator, where wide variations in the load take place, and 
where these are sudden and frequent, and sometimes of very 
short duration '—B. T. | | 
(Replies must be received not later than first post, Feb. 6th.) 


ANSWERS TO No. 1,322. 

Show the relative current values, &c., in the transformer 
windings, motor, and mains of two auto-transformers “V” or 
open-delta connected, and used for starting a 3-phase, -wire 
motor by means of 60 per cent. voltage tappings. Also show 
why these transformers must have a total capacity of 115°6 per 
cent. when compared with 3 star-connected transformers used 
for the same purpose.—A. J. 


The first award (10s.) is given to Marr for the following 
reply :— 

e currents in the windings of the induction motor and in 
the leads will be identical whichever method of connection is 
employed for the transformer, and will be determined by the 
electrical design of the motor and the percentage of voltage 
applied. ''A. J.” does not give sufficient particulars to determine 
the actual currents, but probably the momentary current rush 
on а 60 per cent. voltage tapping would be about 1? times full. 
load current in fhe line. Since the losses and magnetisin 
current of the transformer will be quite small compared wit 
the motor current, thev may be neglected to simplify the 
explanation, t.e., we will assume the input and output of the 


Кто. 2. 


Fic. 3. 


transformer to be equal, also that the current in each line 
between transformer and motor is in phase with the current in 
the corresponding line of the supply mains. Both these assump- 
tions are very nearly correct. The following simple explanation 
wil apply both to the initial rush of current and to the steady 
current when the motor has run up to speed. 

First consider the V-connected transformer. Since the motor 
constitutes а balanced load, the currents will be equal in each 
phase. Call the phase current in the supply mains C, and the 
voltage between phases V. Then the transformer input is 
4/3 C V. Since the transformer secondary voltage is 06 V, 
neglecting losses (as explained above), the current in the motor 
leads will be 1:67 C. Referring to Fig. 1, the current in C B 
must evidently be the line current = C. Since this is in phase 
with the current in B D, it will supply 60 per cent. of it, and 
tbe remaining 40 per cent. (=0°67 C) must flow in the winding 
O P. In the vector diagram (Fig. 2), O B, and O E, are the 
currents in O B and O E. Since these are 120 deg. out of 
phase, their resultant О F,=O B,=O E,=0°67 C. This result- 
ant will be in phase with the line current A, O, and added to 


Replies should reach this office within | 
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it will give the current A, Е, which is 1:67 C, i.e., the current ` 
in the motor lead О Е. Now the voltage across О B=0°6 V, 
and across В C-0'4 V. Hence the k.v.a. rating of this leg 
of the transformer will be Cx04V+067C x06V=U8CV. The 
same reasoning will apply to the other leg, giving a total 


` rating of 16 C V for the transformer. 


„In the case of the star-connected transformer (Fig. 3), by 
similar reasoning it will be seen that the current in A A,=C, 
and therefore that in O A,=0°67 C, also that the voltage 


across О A= Ee V, that across O Anye V, and across А А, = 
A/3 A/8 


-s V. Hence the k.v.a. rating of each leg of the transformer 


is 0-67 C x E у + Сх104 v2.98 CV, and the rating of the 
м З NE NE 


whole transformer is 3x i CV 21:385 CV. Therefore the 
| N ; 


rating of the V connected transformer =, 7,0, = 1:186 times that 


of the star-connected transformer. 

From the foregoing it follows that when the transformer is 
in circuit, the current in the leads between transformer and 
motor -is at all times 1:67 times the current in the supply mains. 
The makers of the motor can doubtless advise “А J.” of the 
initial current, and the steady current at any load of the motor 
when running on & 60 per cent. voltage tapping. The currents 
in the motor windings themselves will be the same as those in 
the leads between transformer and motor if the motor is star- 
connected, and NS times this value if the machine is delta 
connected. The currents in the transformer windings have been 
dealt with above. 


The second award (5s.) is given to “Н. S." who writes 
as follows :— um | ‚ 

Fig. 4 gives the connections diagrammatically. Let I= 
current in motor leads. It will be practically the same in each, 
and let V=voltage between each pair of motor leads. Then, 
as the transformers have a 60 per cent. tap, the line voltage= 


100 
60 


The line current can be obtained by considering the auto- 


transformer across one phase. It will bear to the motor current. 
the same ‘relation that the. motor voltage bears to the line 


1:67 y 99 1. 

The line currents will be balanced. The currents in the 
windings AB and A'B’ are the line currents. The currents in 
the windings BC and В'С' are the difference between the motor 
and line currents. Or current іп ВС=1—0`61=0`41. To obtain 
the capacity of the arrangement, multiply the voltage across 
each winding section by the current in that section, and add 
the products. This gives us capacity=1°6VZ. 

Fig. 5 shows the arrangement of 3-star connected auto- 
transformers. Denoting by / and V the same quantities as 
before, and proceeding as above, we obtain for this arrange- 
ment capacity = 59/1. 

'. capacity of “V” connected — 1:6 УГ 

capacity of star connected 1:39 VI 

Answers to Question No. 1,521.—O wing to a clerical error, 
the estimated consumption of oil was given in the first reply 
as 4 to 1 pint per B.H.P.-hour. This should have been 
1 to 1j pints. 


ANSWERS TO CORRESPONDENTS 


A. V. JowES.—(1) Putting the coils in parallel in the way 
you suggest would not reduce the flux, but would probably 
damage them. A resistance would have to be used in series 
in any case, and the coils had better be kept in series. 
(3) Probably the leading electrical contractor in your district 
could recommend a pattern of heating element on seeing the 


voltage, that is, line current = Z х 


—115:6 per cent. 
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hot plates of your printing machinery; we do not know of a 
book that would meet your requirements. (2) The contractor 
could advise you at the same time as to the amount of power 
necessary to drive your machinery, or if you are thinking of 
hiring a motor, the Corporation Electricity Department would 
advise you as to the size required. Tables of the approximate 

wer needed to drive different classes of machinery are to 
bs found on page 76 of the “Mechanical World” Electrical 
Pocket Book for 1913, a copy of which we can send you for 
8d. (post free). 


THE INDRA SYSTEM OF LIGHTING 


| WE are informed by the Electrical Engineering and 

Equipment Co., Ltd. (109-111 New Oxford Street), that 
they have now acquired the patents for the " Indra " system 
of lighting, and are putting the fittings for this on the market 
in this country. The arrangement is different in principle 


from the various indirect and semi-indirect methods which. 


have now become so popular, but has similar objects in 
suitable distribution and avoidance of glare. With the 
"Indra" system of lighting, (һе actual source of light is 
not seen, yet the bulk of the light is directly reflected 
through clear glass. A simple fitting consists of a com- 
bination of specially designed upper reflector and lower dis- 
tributor. The upper reflector is preferably of opal glass, 
but, in some cases, where the whole of the light is required 
in a downward direction, an aluminium reflector is supplied. 
The lower plate (as seen in Fig. 1) is provided with alter- 
nating rings of clear and etched glass. The etched glass 
rings are at right angles to the direct rays emanating from 
the lamp, and are of translucent or etched glass, while the 
clear glass rings are arranged in such a manner that the 
rays of light reflected from the top reflector pass straight 
through. Ву this means many of the advantages of 


` 


i SRT T 
\ 


Еа. 1.—SECTION OF 
REFLECTOR AND SHADE. 


Fic. 2.—COMPLETE 
““ТхрвдА”” FITTING. 


indirect lighting are obtained without its loss. No dust can 
collect in the fitting, and a very much greater efficiency is 
obtained. As is well known, the bulk of the rays of light 
from metal filament lamps emanate at right angles to the 
filament. These rays strike the reflector and are directed 
through the clear glass rings of the distributor. The rays 
which strike the distributor direct are diffused through the 
translucent or etched surface glass rings, so that a very high 
general illumination is sccured without eye strain. From 
‘photometric tests it has been shown that the light is greater 
when the “Indra ” fitting is used than that from an ordinary 
lamp with reflector, the eye is not blinded by the brilliant 
glare, and the general illumination is improved. The fittings 
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are made in a number of forms, one of which is shown in 
Fig. 2. They can be supplied to focus the light in a given 
spot or spread it over desired areas, or to give a general 
illumination, and are made up in various designs suitable 
for banks, railways, theatres, public buildings, stores, offices, 
and private house lighting. The fittings are supplied in 
various sizes from 8 in. to 20 in,, and are suitable for metal 
aa lamps having candle-powers ranging from 50. to 
L 


PORCELAIN HANDLE FUSES 


HE accompanying illustration represents the latest im- 

proved pattern of porcelain fuse handles which are being 
manufactured by A. Revrolle and Co., Ltd. (Hebburn-on- 
Tyne). It will be noted that these are not now fitted with 
buttons on the front as formerly. On the earlier design 
of self-aligning fuse handle the bolt which secured the contact 
to the porcelain was carried through to the front of the 
porcelain, and a porcelain button was screwed over the 


NEW Desicn oF PorceLtaIn HaNpLE FUSES. 


shank. There was a possible disadvantage in this design, 
inasmuch as there was always the danger of the porcelain 
button being broken, although the Company assure us that 
they have never had a case brought to their notice. In 
order to obviate any objection on this account the porcelain 
is now made solid, and the bolts securing the contacts are 
screwed into nuts let into the porcelain. Even in the smaller 
sizes there is not less than about half an inch of porcelain 
between the hand and the live metal. 


A NEW FOLDING SCAFFOLD 


ESSRS. J. H. HEATHMAN & CO. (Parson’s Green, 

Fulham, S.W.), have sent us particulars of а new pattern 
of very convenient telescopic folding scaffold trestle, which can 
be stored in a very small space and easily carried about premises 
to the position where it is to be used. The ladder composing 
the trestle is set up on a base mounted on castors, forming a 
trolley, and is attached by set screws. The single-sliding 
vertical ladder forming the upper part is then adjusted to the 
proper height. The whole can be carried upon a barrow or cart, 
and is made in three or four sections, so that they тау be 
used for very low as well as high rooms, and further, the ladders 
can be used quite independently of the trolley base to lean 
against walls, as three separate ladders to each set, or as self- 
standing trestles, while the trolley can be used for moving light 
gouds. Two sets can be used conjointly with scaffold boards and 
protection rails, or one scaffold used separately, as circumstances 
necessitate. 


Tramways & Light Railways Association.— The Annual Dinner 
and Smoking Concert will be held on Thursday, February 27th, 
and the annual Congress at Blackpool, probably on June 11th. 


The Society of Engineers (Incorporated).—The Council announce 
that arrangements are being made for holding the Fellowship 
examination of the Society during the second week of June 
next. Intending candidates should apply to the Secretary of 
the Society, 17 Victoria Street, Westminster, S.W., for full 
particulars. 


Callender’s Hospital and Distress Fund.—We have received a 
copy of the tenth annual report of Callender’s Hospital and 
Distress Fund in connection with the Belvedere Works. Con- 
tributions totalling £250 have been made to hospitals and other 
institutions out of the fund during the year, a large number of 
hospital letters, &c., and other assistance have been given. 
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Specialists in Electric Motor Starting and Control Gear 
«dams MC: L5 Balfour House. Finsbury Pavement, London.EC. Works-Bedford. 


ELECTRIC TRACTION. NOTES 


A considerable disorganisation of the London County Council 


tramway system occurred on Monday for about half an hour 
between 8 and 9 p.m., primarily caused by the breakdown 
of a high-tension feeder. At 8.25 p.m. a violent short- 
circuit occurred on the high-tension side, which was subse- 
quently found to have been in the joint of one of the high- 
tension mains somewhat close to the Greenwich Power House. 
Although the relay on this feeder was set very closely at the 
time and operated in about four seconds, there was a very 
abnormal rise of pressure which brought down the bus-bar 
volts, stopping certain of the station auxiliary plant driven 
by induction motors, and at the same time shutting down 


14 of the 24 sub-stations through the relays. By 8.40 every- . 


thing was re-started and switched on again, but another 
serious short and surge took place, this time cutting out 
again 8 sub-stations. Everything, however, was finally 
got in order, and the supply permanently restored at 
8.97 p.m. The surge was sufficiently serious to burn out 
five motor-generators in the sub-stations, which were com- 
paratively old, and, therefore, not in quite so good a condition 
as the more recent ones to stand the strain. The cable 
in question had been in service for about six years. 

The London, Brighton & South Coast Railway Co. have 
definitely decided to extend their single-phase railway to 
that portion of their main lines running as far as Stoat's 
Nest on the East Croydon and Purley main line, and to 
Cheam on the Portsmouth main line. This involves the 
addition of 120 miles of electric line, and the conversion is 
to be carried out within four years. The work, however, 
wil be completed in sections, and each section put into 
operation as soon as completed. This decision has been 
arrived at in view of the excellent results obtained from 
the short lengths of single-phase lines now being worked 
by the company. Power will, we understand, be supplied by 
the London Electric Supply Corporation as hitherto, and this 
wil naturally involve !arge extensions at this company's 
Deptford station, which will make it one of the largest of 
the London power houses. Current for lighting the Norwood 
sidings, &c., is being supplied by the Crovdon Corporation, 
who also now supply power to the railway repair shops iu 
Croydon. In all probability, also, the station lighting will 
be arranged for locally, so as to be independent of the main 
power supply to the line. 

Lieut.-Col. Sir H. A. Yorke has now presented his report 
on the ''Tube" Railway collision which took place at 
Caledonian Road Station on the G.N.P. & R. Rly. on Sept. 
4th. 1912. А Board of Trade inquiry was opened at once and 
was reported in our columns at the time: ELECTRICAL 
ENcrxEERING, Vol. VIII., Sept. 12th, p. 608, and Oct. 24th, 
p. 586. Sir H. A. Yorke finds that the driver of the train 
which ran into а stationary train was not paying 
proper attention to his duties and ran past the signals 
when they were at ''danger," that the train-stop was 
out of. adjustment and had not fully resumed the danger 
position at the time the train passed. Also the trip-cock on 
the train was half an inch out of gauge. The signals were 
found to be working normally immediately before and after 
the accident. The evidence showed that the brakes on the 
colliding train were not applied until the moment before the 
accident. On investigating the allegations of signal failures 
at "clear" it was found that only one such case was on 
record (July 9th, 1910). This was due to broken copper 
- bonds in the track circuit. Flexible copper is now used. 
There is no reason, says Sir H. A. Yorke, for suggesting 
that automatic signalling has proved a failure. It is the 
safest and, in fact, the only system whereby the dense 
traffic on the “Tubes” could be conducted. The fact that 
no telescoping of the coaches occurred is attributed to the 
fact that they are steel built. 

The half-vearly report of the Great Northern & City Rail- 
wav Co. shows that the net revenue was insufficient to meet 
fixed charges by £5.086, which sum has been provided from 
other sources. As already announced, the Company is seeking 


Parliamentary sanction for the sale of the undertaking to 
the Metropolitan Railway Co., and the necessary meetings 
for obtaining the shareholders’ sanction will be held after the 
half-yearly meeting. 

It is anticipated that the electrical working of the East 
London Railway will be commenced in April. 

A Sub-committee of the Aberdeen Tramways Committee 
is now considering the introduction of trolley omnibuses as 
supplementing the tramway system. 


TELEPHONY AND TELEGRAPHY 


QNCLUDING WIRELESS) 


The Government have lost no time in appointing a Com- 
mittee of experts recommended by the House of Commons 
Committee which is considering the Imperial wireless tele- 
graph scheme. The chairman of this Committee is Mr. 
Justice Parker, and the other members are Mr. W. Duddell, 
F.R.S., President of the Institution of Electrical Engineers; 
Dr. R. T. Glazebrook, F.R.S., Director of the National 
Physical Laboratory; Sir Alexander Kennedy, F.R.S.; and 
Mr. James Swinburne, F.R.S. The Committee have bcen 
requested to report as soon as possible, and in any case 
within three months, on the merits of different systems of 
wireless telegraphy. Possibly Mr. Duddell may not accept 
the nomination, as he owns the fundamental patent for the 
"singing" arc upon which the Poulsen system is based, but 
in the ordinary course this patent is due to expire next усаг 
after a life of 14 years.—Before communicating with the 
Marconi Co. as to their wish to regard the proposed contract 
as not binding upon them, the Committee have decided at 
first to hear Mr. Marconi and Sir Alexander Kennedy, and 
the Secretary to the Post Office, on the matter. They will 
possibly also ask the advice of the Solicitor-General. 

The action of the Marconi Co. against Messrs. P. O. 
Goukassoff & Co., referred to in our last issue, came to an 
end on Friday, when judgment was delivered. Messrs. 
Goukassoff, who had a controlling interest in the Russian 
Telegraph & Telephone Co., agreed to give the Marconi Co. 
the first opportunity of purchasing the shares which they 
held, and the allegation was that this had not been done. At 
the conclusion of the evidence, Mr. Justice Scrutton offered 
Messrs. Goukassoff the opportunity of stil handing over 
certain shares which would have enabled them to comply 
with certain agreements between the parties, but this had 
not been done, and damages were assessed at £6,000. 

Mr. Wm. Aitken (Automatic Telephone Manufacturing Co., 
Ltd.) delivered an address on automatic telephones before the 
Western Local Section of the Institution of Electrical Engin- 
eers on Jan. 13th, in which he described the Strowger system. 
This was fully dealt with in ErEcTRICAL ENGINEERING, Vol. 
VII., Mav 25th, 1911, p. 298, and Vol. VIII., May 28rd, 
1912, p. 273. The author then gave some details of meters 
used on measured rate systems, space required, maintenance, 
&c., as compared with С.В. exchanges. Аз. терагіѕ main- 
tenance, recent experiments indicated a life of 80 to 50 
years with little cost for renewals. 

Mr. A. T. Kinsey (Assistant Superintending Engineer, P.O. 
Telegraphs, Bristol, Mr. B. Waite (District Manager, P.O. 
Telephones, Cardiff), and Mr. C. J. Youngs (P.O. Telegraphs. 
Cardiff) mentioned that with an automatic system there would 
be no favouritism to callers, no mistaken numbers, service 
always available, no overhearing of conversations, and no relays 
of assistants required. Mr. C. J. Youngs was inclined to ques- 
tion the life of the apparatus. His experience with polarised coin 
boxes was not very favourable. He understood that party lines 
had to be kept down to four, which was, in his opinion, a great 
disadvantage. Mr. J. H. M. Wakefield (P.O. Telegraphs, New- 
port) questioned the figures given for maintenance and the space 
taken up. It was impossible wholly to check the use of unsuit- 
able tools in effecting repairs. Trouble might be anticipated 
with sticky relays and demagnetisation. Mr. Aitken (in reply) 
stated that the power required to work an antomatic exchange 
was about 25 per cent. less than that required for a C.B. manual 
exchange of the same capacity (50 amp-hours per 1,000 lines per 
day at 48 volts). Figures from America showed that on an 
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(Глаз Patent Hecord +s compiled by our own Editorial Staff and ss Strictly Copyright.) 


Specifications Published Jan. 23, 1913 


^ tull list ot these was published їп our last issue. The following 
' are abstracts of some of the more important specifications. 
29,085/11 and 15,031/12. Cinematograph Targets. B. W. 
Bates, Н. W. Кешу, and D. H. Соввіх. The picture is pro- 
jected on a perforatable screen, the bullet hole being illuminated 
by a rear hght. The film is stopped as soon as the shot is 
fired by a movable diaphragm in a sound collector near the gun, 
which completes an electrical circuit and brakes a controlling 
shaft. The machine is automatically restarted by a timing relay 


in the brake circuit After every few stoppages the screen is 
-automatically moved on a certain distance. Four figures each. 


29,207/11. Magnetic Separators. Krupp A.-G. А поп-тар- 


netisable ring is rotated round a fixed magnet and a rotating 


armature at the same or a different speed to the latter. Two 
figures. 

29.223/11. Temperature Regulatien of Melten Metal or other 
Fluids or Solids. L. WxicERT-STERNE. The invention applies 
primarily to stereotype metal. Solenoids controlling the posi- 
tion of air and gas valves are actuated by contacts in a pressure 
gauge communicating with the heated shamber: Three figures. 

27,254/11. Tumbler Switches. J. Н. Wayman. The switch 
lever moves parallel to the base plate. A flanged cover with 
no projections is secured to the base by a recess in the flange 
for engaging a spring on the case. The flange is sprung past the 
part on the base through which the lever works. Two figures. 

86/12. Wireless Receivers. С. Marconi and C. б. FRANKLIN. 
A series characteristic dynamo, with its magnetic parts un- 


‘saturated, is connected in series with a battery and a Fleming 


valve, carborundum, or other crystal detector. The dynamo at 
а certain speed causes the increase of current, which always 
takes place at a certain P.D. to become much more rapid. 
The strength of signals in the receiver is thereby greatly 
augmented, due to the increase in pressure produced by the 
incidence of a wave. The increase in current is only limited 
by the saturation current of the detector, but it does not 
decrease again on the removal of the extra applied P.D., so 


‘a second relay is inserted in the indicating circuit to break the 


dynamo and detector circuit as soon as the current in it is 
sufficient to work the first relay. Two figures. 

387/12. Heating Element. E. TowwNsnHEND. The resistor in 
the form of a wire is wound on a carrier of pipe-clay or similar 
material, which becomes red hot. Applied to a kettle, a disc 
carrier is enclosed within a casing lined with asbestos or 
uralite, and attached to the under-side of the kettle. so that the 
pea carrier is in actual contact with the bottom of the 

ettle. Three figures. | 

2,456/12. Directive Receiving Aerials. Marconr’s and C. E. 
Prince. The aerial consists of an unearthed closed circuit 
preferably arranged as a rectangle with two sides horizontal, and 
the receiver in the lower side, with tuning condensers. The 
wave-length should considerably exceed the base-line of the 


‘aerial. The maximum effect is obtained with waves perpen- 


dicular to its plane, and zero effect with waves in its plane. 
To determine the direction of a sending station two aerials set 
in planes at right angles are used, and the curents produced 
in each are compared or equalised. Two figures. 

5.065/12. Enclosed Flame Arc Lamps. B. A. Quint. A 
metallic chamber with external fins is arranged above the globe, 
in which the heated gases from the arc are cooled, and the fumes 
condensed on the walls. No tubes are required. Two figures. 

13.780/12. Self-contained Electric Vehicles. P. Martno. A 
hot-air engine on the vehicle drives a dynamo, whether the 
vehicle is stationary or moving, and charges accumulators 
which in turn supply energy to the driving motor. When 
moving, the live axle is connected through gearing to the hot- 
air engine. so that any excess power is transmitted back to the 
dynamo. Two figures. 


17,393/12. Coal Conveyor for Discharging Barges, &c. P. Н. 


‘Suistep. Two figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day. and 
will be on sale at the Patent Office Sales Branch. 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Names in italics indicate communicators of inventions from abroad. 

Summaries of some of the more important of these patents will 
aprear in ove next {eeue 

Arc Lamps: RıcsBy [Hand regulated] 19.099/12; Kortixa & 
MATHIFSEN [Differential lamp with inclined carbons] 26,318/12, 
[Solenoid] 27.024 /12. 

Distributing Systems, Cables and Wires, Insulating Materials, 
.&c.: Peck and ЕскмАХУ (Operation of D.C. motors] 1.365/12; 
Becker [Decreasing capacity effects in cables] 6.061/12; Dussaup 
{Lighting apparatus] 8.087/12; Earn [Regulation] 11.871/12. 

Dynamos, Motors, and Transformers: Hinksmanx [Magnetos] 


15,704/12; Siemens Scavuckert. [Sparkless commutation in 
rotaries coupled to A.C. boosters] 23,285/12. 

ElectrometaHurgy and Electrochemistry: Аѕнсвоғт [Alloys of 
light and heavier metals] 1,001/12, [Light metals and reaction 
products] 1,003/12, [Anhydrous caustic alkalis) 1,004/12, [Alkali 
metals] 1,005/12; &товкң [Furnaces] 2,081/12; ELEKTRO- 
MAGNETISCHE Ges. [Wet separation of ores] 10,619/12; HEL- 
BRONNER, VON HECKLINGHAUSEN, and Hesri [Sterilisation of 
milk] 14,830/12; Soc. GEN. pes Nitrures [Revolving furnace 
for manufacture of aluminium nitride] 16,406/12. 

Heating and Cooking: Barry [Transformer boilers] 16,043/12. 

Ignition: Baver and Eckmeier, 9,492/12; Forrester (Mar- 
shalltown Motor Material Mfg. Co.) (Spark plugs] 12,809/12; 
RoTHSCHILD, 14,738/12; Соок ([Igniters] 16,664/12; Воѕсн 
[Auto-time adjuster] 17,029/12. 

Switchgear, Fuses, and Fittings: Day era 750/12; 
Markt [Two-way switch] 4,498/12; B.T.-H. and Hastincs 
[Controllers] 7,704/12; Ноѕғовр [Contacts] 15,452/12; WESSEL 
and Gyster [Auto. elect.-mag. cut-outs] 14,120/12; FARMER 
and Koutstrap [Junction boxes] 16,622/12; Murray [Connec- 
tions] 19,535/12; B.T.-H. (G.E.Co., U.S.A.) [Cable connectors] 
25,775 /12. 

Telephony and Telegraphy: Jonson, VARLEY, MICHAELIS, 
Power, and JOHNSON SECRET WIRELESS SYNDICATE [Printing 
telegraphs] 22,079/11; Soc. InpuUsTRIELLE DES TELEPHONES 
[Using power mains] 412/12; Derriman (Auto. Elec. Co.) [Tele- 
phony] 687/12; Dawson and BucknaM, 777/12; Locan [Tele- 
phone transmitter interruptors] 1,168/12; Hammer [Telephones] 
4,558/12; Hensman [Grapnel for raising submarine cables] 
1.996/12; Siemens & HALSKE Radiographs] 9,499/12; FEENY 
(Nat. Wireless Co.) [High-frequency currents] 14,735/12; 
SIEMENS Bros. and PETITHORY [Cord plug holders] 21,946/12. 

Traction: Icarp [Auto. block кй е 5,552/12; BERGMANN 
[Trolley lines} 15,930/12;  OzrnLrkoN  [Loco's, boats, &c.] 
19,890/12. 

Miscellaneous: VocT [Clocks] 27,291/11; BEvirr& [Illuminated 
signs] 2,566/12; ҢА ЕХ [Photographic copying] 5,278/12; 
WnrrTLE [Locking doors and starting mechanism for lifts, &c.] 
9,352/12; Brarmy [Rotary magnets] 16.538/12; Hunt [Portable 
hand lamps] 17,850/12; Warp ([Cinematograph accessory] 
18,072/12; Le Marrnz [Targets] 28,260/12. 

The following Specification is open to Inspection at the Patent 
Office before Acceptance, but is not yet published for sale. 
‘Miscellaneous: Gamrer [Facilitating packing of magnetic 

material] 28,253 /12. 


The following Amended Specifications may now be obtained. 

Distributing Systems, &c.: W. E. Lake (U.S. Light d: Heat- 
ing Co.) [Regulator for variable-speed generator] 9,3565/11; 
Cig. INTERNATIONALE D'ErrFcrRiCITÉ [Vehicle lighting from 
variable-speed generator] 21,564/11 (void). 

Miscellaneous: VeiraA-WERKE and Е. Dessauer [Induction- 
coil regulator] 21,333/11 (void). 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Distribution Systems, &c.: Р. С. B. Cortyer [Lead or other 
non-corrosive casing for earthed wires] 22,500 /06. 

Dynamos, Motors, and Transformers: В. T.-H. and К. С. 
CLINKER [Booster series winding in series with transformer 
primary and in shunt with secondary] 21,902/04; B. T.-H. 
(A.E.G.) [Series motors. Series starting resistance connections] 
22.205/07; J. Е. NOEGGERATH [Brushes and holders for high- 
speed dynamos] 22.501 /07. 

Ignition: Н. Sryczyxskr and ©, Linna [Influence machine 
with condensers and igniting switch] 21,802/03. 

Incandescent Lamps: W. E. Lake (G. Michaud and FE. 
Delasson) [Squirted metallic filaments: manufacture of and 
furnace for] 22.056/07. 

Switchgear, Fuses, and Fittings: C. W. Atkinson [Quick- 
break switch-fuse in interlocked case] 20,595/05; J. С. ETCHELLS 
[Lift controlling] 22,465/06. 

Telephony and Telegraphy: М. С. Ketrocc [Telephone ex- 
change : divided multiple board quadrupling previous capacity— 
27 figures. 60 claims] 18,051/00; Strmens Bros. (Siemens d 
Halske [Paper-perforating mechanism for automatic telegraph 
transmitters] 21.493/05; J. J. CuiswkELL [Adjustable table tele- 
phone bracket] 21.966/07; Н. S. Мавтіх [Compound powder for 
microphone] 22.478 /07. 

Traction: B. T.-H. (4.E.G.) [Motor control by resistance in 
parallel with field winding] 22.131 /07. 

Miscellaneous: Lorp Kevin, Е. W. CLARK. and KELVIN & 
Jas. Wuite [Ship compass suspension] 22.051/02: J. Т. Dawes 
[Magnetic ore separators] 21.324/03; L. N. WirrrAMs [Electro- 
magnetic lock for miners’ safety lamps] 21.809'04; A. PHILIP 
and L. J. SrEELE [Catalytic gas detector] 22,129 06. 
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average one man per 1,000 ‘ines was required for maintenance. 
Automatics were cheaper than magneto boards, which were 
commonly considered to be cheaper than C.B. boards. He 
advocated leaving the adjustment of groups of contacts to 
individuals on account of greater uniformity, a matter of con- 
siderable importance. Although it was quite possible to operate 
as many as eight party lines on the automatic system, more than 
four was not recommended, as it was difficult to keep a вий- 
ciently perfect state of insulation. A 2d. coin box was being 
experimented with. Constant voltage was very much more 
important than exceptionally good earthing. 

The December issue of the Telefunken Zeitung, which has 
been sent us by Siemens Brothers and Co. (Woolwich), opens 
with some notes on the recent International Radiotelegraphic 
Conference and the conference on time signals in Paris, and 
contains descriptions of various forms of wireless equipment 
supplied by the Gesellschaft für drahtlose Telegraphie, in- 
cluding j-kw. ship outfits, 5 to 20-kw. land stations, а 
thunderstorm indicator and military apparatus used in the 
Swedish cavalry manceuvres. Other articles and notes deal 
with *' Telefunken ” installations in Siberia, Sayville (New 
York), New Zealand, and other parts of the world. 

At Epsom the Postmaster-General has met with the some- 
what unusual experience of being compelled to lay a tele- 
graph line underground. The proposal was to erect poles 
across Bookham Common, but the County Court judge 
has made an order that the line should be laid underground. 

At the House of Commons on Thursday, the Postmaster- 
General entertained at dinner a large number of those con. 
cerned with the Post Office case in the telephone arbitration 


proceedings. . 
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Ashton-under-Lyne: Fire at Electricity Works.—Some ех- 
aggerated accounts have appeared of a fire which occurred 


at the generating station last Thursday. There was certainly 
a fire at about 9 p.m., which could not be put out without 
the brigade, and which did considerable damage to the 
generator and other cables in the basement. It was found 
practicable, however, to restore the whole of the general 
supply, i.e., private and public lighting and power, all on 
the three-wire system, by midnight, and the traction and 
ahernating supplies by 8.80 the following morning. The 
investigation as to the cause is not completed. 

Australia: New South Wales Power Scheme.—Mr. W. 
Corin, Electrical Engineer, Public Works Dept., Sydney, 
has presented a report in which he recommends the satablioh: 
ment of a large power station on the southern coal fields in 
New South Wales as the commencement of a number of 
power stations in various parts of the city, from which a 
supply of electrical energy for all purposes will be given at 
very cheap rates. The scheme includes the utilisation of 
the State's water-power resources. 

Ayr: Lighting and Heating Tariffs.—In consequence of an 
increase in the price of coal by 88 per cent., and the reduction 
in the demand for current owing to the use of metallic fila- 
ment lamps, the Lighting Committee has recommended an 
increase in the flat rate for lighting from 34d. to 4d. per 
unit, and a reduction in the price for cooking from 114. to 
ld. per unit. 

Blackrock : Electric Supply.—The Council have decided not 
to give their consent to the Dublin Southern District Electric 
Supply Co. to include their districts in the provisional order 
now being promoted by the company. It is felt that better 
terms can be arranged with the Pembroke Urban District 
Council than are offered by the company. 

Brighton: Electric Cooking.—With reference to our Note 
last week as to the large electric cooking outfit which is 
being installed in the premises of Messrs. Staffords, the 
Electric Supply Committee arranged to provide this apparatus 
for free use until the end of twelve months, when Messrs. 
Staffords will pay the net cost, viz., £55, if satisfactory. 
Mr. Christie, the Borough Electrical Engineer, attaches great 
importance to having a large apparatus of this character on 
show, and confidently anticipates that equally good results 
will be obtained to those already given by the large number 
of small electric cooking outfits in use in Brighton. At the 
last meeting of the Council the proposal met with some 
criticism, but it was eventually agreed to. 

Dorchester: — Electric Supply.—The County of Dorset 
Fleectric Supply Co. anticipate being able to give a supply 
in Мау, and are endeavouring to arrange with the Council 
as to street lighting. 

Dundee: Electricity Works Extension.—The Chairman of 
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the Electricity Committee and Mr. H. Richardson, Engincer 
and Manager of the electricity department, are to visit the 
principal engineering works on the Continent in view of the 
extensions to the electricity undertaking. 

Erith: Bulk Supply.—We mention in our Tenders Invited 
column certain recommendations for dealing with the in- 
creasing demands upon the power station. At the same time 
the Woolwich Council have offered to supply in bulk, and 
the Town Clerk has been instructed to ask for the Woolwich 
Council's terms. | 

Glasgow : Electrical Exhibition.—A sub-committee has been 
appointed to consider the proposal made by a number of 
firms to organise an electrical exhibition. 

Knighton: Electric Supply.—The ratepayers have discussed 
whether they shall undertake an electric lighting scheme or 
give facilities to a company, and their decision is in favour 
of the latter course. 

Lowestoft: Electric Lighting Loans.—In his report upon 
the past year's trading, the Engineer calls attention to the 
increase in the interest and sinking fund eharges due to 
the short loans now granted by the Local Government Board. 
He points out that whereas originally fifteen to twenty years 
were granted for certain plant, periods of only six and eight 
years are now. allowed. 

Manchester: Trading Profits and Rates.—A report by the 
Trading Profits Special Committee, which was presented as 
far back as last October, was again discussed at the special 
meeting of the City Council last week. The Committee 
fixed the percentages of profits from the trading departments 
of the Corporation, which it recommends should be paid over 
in relief of rates, and.the contribution of the Electricity 
Committee is fixed at 1 per cent. upon the capital expendi- 
ture. The Committee's recommendation was that the vari. 
ous percentages should hold good for three years, but an 
amendment reducing this to one year was carried. 

Moffat, N.B.: Electric Lighting.—A Committee has been 
appointed to go into the question of electric lighting, and 
to obtain expert advice. 

Pocklington: Electric Lighting.—A meeting of ratepayers 
has passed a resolution urging the Council to enter into an 
agreement with Messrs. Crompton & Co. for the erection of 
an electricity supply works. 

Southampton: Electric Supply in Woolston.—Two alterna- 
tive schemes of supply in Woolston have been placed before 
that Council by the Corporation. The first one, that current 
shall be supplied at 24d. per unit for lighting, and 14. per 
unit for power and heating purposes, with a minimum of 
£200 on а 12 years’ contract. In the second scheme these 
charges are reduced somewhat on condition that the Council 
provide the cables to the Southampton Corporation boundary 
from the various teed points. 

Watford: Extension to Bushey.—Terms have been arranged 
for the supply of electricity in Bushey by the Corporation. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Egypt.—Electric lighting installation at Damietta. Раг. 
ticulars from Sir А. L. Webb, K.C.M.G., Queen Anne's 
Chambers, Broadway, Westminster, S.W. 

Erith.—The Borough Electrical Engineer has reported with 
regard to the general development of the electricity under- 
taking, and assuming that the Council does not desire to 
increase the present buildings, he recommends the replace- 
ment of the three small sets now in one part of the station 
by a 750-kw. reciprocating engine set. The probable cost of 
this, together with a rearrangement of the steam and feed 
mains, economiser, &c., is put at £12,000. This suggestion. 
however, he thinks, will only carry on the undertaking until 
1914, and having this in mind he throws out the suggestion 
as to whether the time has arrived when it will be more 
advantageous in every respect to build a new power-house 
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on the river front, where the handling of coal and ashes 
could be more economically dealt with, and an unlimited 
supply of water would be available for condensing purposes, 
the present power-station would then be used as the main 
distributing point for the district. We refer to an offer for 
a supply in bulk by the Woolwich Council in our Local 
Notes column. 

Qrimsby.—A 1,000-kw. mixed-pressure turbine and con- 
tinuous-current dynamo with condensing plant. Borough 
Electrical Engineer. February llth. (See advertisement on 
another page.) 

Mains extensions aggregating a cost of £200 have been 
sanctioned 

South Africa.—The Paarl Municipality propose to raise a 
loan of £34,465 for an electric supply scheme. 

Stalybridge Joint Board.—The Stalybridge, Hyde, Moss- 
ley & Dukinfield Joint Tramways Committee require rotary 


converters. 
Wiring 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 


Barking.—Electric lighting and fitting of Ripple School. 
Architect, C. J. Dawson, 16 Cambridge Road, February 7th. 


Barrow-in-Furness.—Council school, Hindpool. Borough 
Engineer. 
Cork.—Cinematograph theatre, King Street. Architects, 


A. & H. Hill, 22 George Street. 
Coventry.—Considerable extensions to public baths. 
Dartmouth.— Isolation hospital. 
Dartford.—Cinematograph theatre. 

Meredith, 50 Cannon Street, Е.С. 
Falkirk.—Sanatorium. 
Hyde.—Electric lighting of public baths. Architect, J. H. 

Fletcher, 45 Clarendon Place. 

Penzance.—New school. | 

$t. Helens.—Council school in Liverpool Road. Archi- 
tects, Biram & Fletcher, George Street. 

Swinton.—All Saints’ Church. Architects, 
Heywood, John Dalton Street, Manchester. 

Miscellaneous 

Beckenham.—Annual supply of house service boxes, cut- 
outs, flame arc lamp carbons, &c. Town Clerk, February 
19th. 

Belfast.—A twelve months’ supply of miscellaneous stores 
for the Electricity and. Tramways Department. City Elec- 
trical Engineer, February 24th. (See advertisement on 
another page.) 

Bristol.—Twelve months’ supply of arc lamp carbons; 
joint, junction, and fuse boxes; A.C. wattmeters; D.C. 
mercury type ampere hour meters. Friday, February 14th. 
(See an advertisement on another page.) 

London: L.C.C.—Tenders are to be invited from selected 
firms for metallic filament traction lamps.—The sum of 
£16,100 is to be spent on the reconstruction of tramway 
tracks recently acquired from the London United Tramways, 
Ltd., in Goldhawk Road and King Street, Hammersmith. 

South Africa.—The Paarl Town Council have adopted an 
electric lighting scheme at an estimated cost of 284,465. 
Water power is to be used. The scheme has been drawn up 
by Mr. Thomas Stewart. 7 

Stirling.—The Town Council are considering the installa- 
tion of an electric tramway system. 


Architects, Withers & 


Cunliffe & 


ee E 
APPOINTMENTS AND PERSONAL NOTES | 


Mr. Lee Murray, who recently retired from the position of 
General Manager of Messrs. Bruce Peebles & Co., Ltd., 
engineers, Edinburgh, has started business on his own 
account at 10 Norfolk Street, Strand, London, W.C., as 
Engineering Representative (buying, inspecting, &c.), for 
firms and corporations in the Colonies and abroad. 

The salary of Mr. W. H. Cooke, Borough Electrical 
Engineer, Luton, is to be increased from £500 to £600 per 
annum by two increments of £50 each. 

The salarv of Mr. W. C. P. Tapper, the Borough Electrical 
Engineer at Stepney, is to be increased by £100 per annum 
immediately, making his salary £850, with a further increase 
of £50 in 1914. 

A mains and meter superintendent is required by the 
Taunton Electricity Committee at a salary of £2 per week. 

Mr. F. Rilev, of Rawtenstall, has been appointed Borough 
Electrical Engineer at Todmorden at a salary of £150 а year. 


An electrical engineer is required capable of preparing 
lighting and power installation schemes. (See advertisement 
on another page.) 

Instrument maker improver wanted by Foster Instrument 
Co. (See an advertisement on another page.) 


| 


Preston.—The tender of Messrs. Dick, Kerr has been 
accepted for the supply of 60 tons of rail at £7 17s. 94. 
per ton. 

Southend.—Subject to the sanction of the Local Govern- 
ment Board, an order has been placed with Messrs. Bellis 


& Morcom for a 500-kw. generating set (Crompton dynamo) 
at £2,900. 


MISCELLANEOUS BUSINESS NOTES AND 
TRADE ANNOUNCEMENTS 


| 

Price of Copper.—Messrs. G. Smith & боп, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£74 15s. to £75 5s. (last week £74 108. to £75). 

Osram Lamps.—Owing to the rapid increase in sales, the 
General Electric Co. have found it necessary to double the 
counter room for dealing with Osram Lamps at 67 Queen 
Victoria Street. They have also acquired additional premises 
at their Osram stores in Union Street, where they are now 
able to hold twice as large a stock as heretofore. 

Advertising Service.—We have received a circular from 
Marcus Heber Smith, 4 Racquet Court, Fleet Street, E.C., 
advertisement advisers and designers, describing a scheme 
for acting as advertising consultants, including copy-writing, 
preparing type lay-outs, proof reading, and engravers super- 
vision at a fixed charge of five guineas per month. The firm 
do not act as advertisement agents in the ordinary way, 
but are in a position to place their experience at their 
clients’ disposal. 

Dissolution of Partnership.—J. A. Bosher and R. S. Bel- 
sten, trading as the Electrical Wiring & Acccssories Co., 
Boot Buildings, Market Street, Aberdare, have dissolved 
partnership. 

Patents for Sale.—The owners of patents for electrical con- 
trolling valves and regulating devices for direct-current 
dynamos are desirous of working them in this country. (See 
advertisement on another page.) 

The proprietors of a patent for improvements in a steel- 
refining process desire to work it in this country. 


Credenda Conduits.—This company last week issued a pro- 
spectus offering 30,000 £1 shares at par. 


Aluminium Cables.—The British Aluminium Co. have sent 
us an extract of a report by Mr. E. D’Hoop, of the Brussels 
Tramways, presented before a recent congress. The author 
remarks that the following eight undertakings have aluminium 
cables in use: Copenhagen Municipal Tramways, Geneva Tram- 
ways Co., Lausanne Tramways, Lyons Tramways and Omnibus 
Co., Nuremberg Municipal Tramways, Nogentais (Paris) Co., 
the Paris General Omnibus Co., and the Société Nationale des 
chemins de fer Vicinaux, of Belgium. The proportion between 
the useful section of aluminium cables, in comparison with 
copper cables of the same conductivity, is about 1:65. The 
useful section of cables used for low tension frequently exceeds 
1.000 sq. mm., the maximum mentioned reaching 1,700 sq. mm. 
The Siemens Schuckert firm have installed a cable, with a single 
aluminium conductor for single-phase current at 60,000 volts, on 
the Muldenstein-Bitterfeld section of the Prussian State Rail- 
ways. The first application of these cables was at Rennes in 
1901. All who have adopted these cables state that no prac- 
tical drawbacks have been experienced. The making of the 
joints and connections, however, necessitates care. The ends 
should be cleaned carefully, and branch sleeves of large contact 
surface used, and the joint made as rapidly as possible, so as 
to limit the effects of the air. There is special advantage in 
using aluminium for cables of large section for continuous 
current. In some instances the economy thus secured exceeds 
14 per cent. According to a formula worked out by the Copen- 
hagen Tramways, the use of aluminium is advantageous when 
the price of aluminium in pounds per ton is lower by 2:08 x price 
of copper — 30. Independently of the question of price, 
aluminium cables have the advantage. in the case of very high 
tensions, when it is necessarv to augment the section of the 
conductors in order to increase the dielectric rigidity. 
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| SUMMARY 
| 


CERTAIN proposals regarding symbols, rating anc 
prime movers were made at recent meetings in Zurich 
of committees of the International Electrotechnical 
Commission, and await ratification of the forthcoming 
meeting in Berlin. (Page 71.) 

AT a recent meeting of the Western Local Section 
of the Institution of Electrical Engineers, the discus- 
sion on transmission lines was concluded, and refer- 
ence was made to the success of aluminium for the 
purpose. (Page 72.) 

A Form of illuminated advertisement is illustrated. 
( Page 72.) 
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A pump or blower combining the principle of the 
reciprocating pump with the high speed of the centri- 
fugal pump is described. (Page 72.) 

AN account is given in our monthly section on 
“Electrical Engineering in the Mining and Metal 
Industries " of the results of the electric iron-smelting 
installation at Trollháttan. (Page 73.) 

A RECENT paper by Dr. R. Herzfeld describes some 
interesting features of the electric pumping plant now 
in use at the Dover Colliery. (Page 73.) 

A PAPER by Mr. G. Blake Walker read recently in 
the Midlands points out the superiority of electric power 
over compressed air for coal cutting. (Page 74.) 

THE Home Office electric rules for mines are being 
re-issued under the requirements of ‘the new Act. 
(Page 74.) 

AN agreement has been arrived at between the Shef- 
field Corporation and local wiring contractors. (Page 
79.) 

A NUMBER of Patent Specifications relating to miners’ 
safety lamps, electric furnaces, magnetic ore separators 
and the electric driving of rolling mills were published 
by the Patent Office last month. (Page 75.) 

THE starting of Latour-Winter-Eichberg single-phase 
commutator motors is dealt with in our “ Questions and 
Answers” columns. (Page 77.) 

A Paper recently read in London describes two 
methods by which a ship can obtain her bearings by 
wireless. The House of Commons Committee inquirin 
into the Imperial wireless telegraph scheme has decide 
not to hear the evidence of Mr. Marconi until after 
Kaster. (Page 79.) 

WE give the details of the re-arrangement of the 
boards of several tube railways consequent upon the 
recent amalgamation. The South Eastern & Chatham 
Railway Co. are having a report upon the electrification 
of their lines prepared. The National Electric Con- 
struction Co. have secured the consent of the Hythe 
Council to their trolley-omnibus scheme between Folke- 
stone, Sandgate, and Hythe. The shareholders of the 
Metropolitan Railway Co. are not inclined at present to 
sanction the purchase of the Great Northern & City 
Railway Co. (Page 79.) 

A Patent for duplex and quadruplex submarine tele- 
graph working granted to S. G. Brown in 1900 and 
allowed to lapse has been restored. The grant of a 
Patent to the same inventor for submarine telegraph 
relays, although opposed, has been allowed. Among 
the Specifications published by the Patent Office on 
Thursday last is one for an electro-magnetic cut-in an 
cut-out by P. Wessel and T. Gvsler, and one by 
the Siemens-Schuckertwerke, for a means of improving 
the commutation of rotary-convertera, direct-coupled to 
A.C. boosters, through the medium of an auxiliary 
machine or bv special windings on the booster. which is 
then provided with a double commutator. (Page 80.) 
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Mr. Dickinson proposes the addition of four 5,000- 
kw. or 6,000-kw. sets at Liverpool, and the gradual re- 
placement of the existing Lancashire boilers by water- 
tube boilers.—The Woolwich Council are offering a 
supply in bulk to a number of neighbouring local 
authorities.—Street lighting extensions are recom- 
mended at Bedford. 

NEW generating plant is required at Liverpool, Dar- 
lington, Barking, Derby, Chatham, and York; mains 
at Wednesbury, Wrexham, and Dover; converting plant 
at Marylebone; new cars at Leeds; and miscellaneous 
electrical stores at Battersea, Marylebone, St. Pancras, 
Manchester, and Leeds. A loan of £122,000 is to be 
taken up for a new power station at Bolton. (Page 81.) 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, FEBRUARY бтн. 
Institution of Electrical Engineers. 
7 for 7.30 p.m. Annual dinner at Hotel Cecil. 


FRIDAY, FEBRUARY 7тн._ 
Association of Mining Electrical Engineers. 
8 p.m. London section. At Institution of Electrical 
Engineers. ‘‘Cables for the Shafts of Mines," by E. K. 
Scott. 
MONDAY, FEBRUARY 10тн. 
Institution of Post Office Electrical Engineers. 
6 p.m. At Institution of Electrical Engineer’. ‘‘ Loading 
Coils," by S. A. Pollock. 
Institution of Electrical Engineers: Newcastle Section. 
7.50 p.m. At Armstrong College. ‘‘The Special Applica- 
tion of Electricity in Warships," by A. P. Pyne. 
TUESDAY, FEBRUARY 11тн. 
Institution of Electrical Engineers : Manchester Section. 
7.50 p.m. At the University. ''Advertising Electricity,” 
by H. Clifford Palmer. 
Manchester Geological and Mining Society. _ 
4 p.m. At 5 John Dalton Street. ‘‘Colliery Cables," by 
W. T. Anderson. 


Institution of Electrical Engineers: Scottish Section. 
8 p.m. At Station Hotel, Edinburgh. 


WEDNESDAY, FEBRUARY 12тн. 


Institution of Electrical Engineers: Yorkshire Section. 
7 p.m. At Leeds University. 
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Batti- Wallaha. 

7.30 p.m. Informal meeting at Victoria Mansions Restaur- 
ant, Westminster. 

Association of Engineers-in-Charge. 

8 p.m. At St. Bride’s Institute, Bride Lane, Fleet Street, 
Е.С. ‘‘The Control of Alternating-Current Motors,” 
by J. T. Mould. 

THURSDAY, FEBRUARY 1зтн. 
Institution of Electrical Engineers. 
8 p.m. ‘‘ Notes on Parallel Operation," by A. R. Everest. 
Institution of Electrical Engineers: Dublin Section. 
8 p.m. At Royal College of Science. 
Junior Institution of Engineers. 
2.30 p.m. Visit to Osram Lamp Works, Hammersmith. 
SATURDAY, FEBRUARY 15ra. 
Institution of Electrical Engineers: Scottish Section. 
Annual smoking concert at the Grosvenor, Glasgow. 
Birmingham and District Electric Club. 
6.30 p.m. Annual dinner at Swan Hotel, New Street. 
Old Centralians. 

6.45 for 7.30 p.m. Annual general meeting and dinner at 

Trocadero. 


The London Electrical Engineers. 


(To-pay) THURSDAY, FEBRUARY бтн. С. Company.—Company Training 
7 to 10 p.m 
Fripay, FEBRUARY 7TH. Р. Company.—Recroit Training, 7 to 10 p.m. ; 


Company Training, 7 t» 10 p.m. 

SATURDAY. FEBRUARY STH. C Company.—Week-en run at Fort Coalhouse. 
Parade at Fench: rch Street Station, 3 p.m. Service Dress. No arms. Head- 
quarters open for Regimental business from 10 a.m. till 12 noon. 

Мохрлү. FEBRUAKY 10TH. A. Company.—Recruit Training, 7 to 10 p.m. ; 
Company Training. 7 to 10 рл. 

TUESDAY, FksRUARY ll:H. B. Company.—Recruit Training, 7 to 10 p.m. 
Company Training, 7 to 10 p.m. 

THURSDAY, FEBRUARY 13TH. С. Company.—Coinpany Training, 7 to 10 p.m. 

FRIDAY, F+BRUARY 14тн. D. Company.—Recruit Training, 7 to 10 p.m.; 
Company Training, 7 to 10 p.m. | 

SATURDAY, FEBRUARY 15тн. Headquarters open for Regimental business 
from 10 a.m. till 12 noon. " 


BINDING “ELECTRICAL ENGINEERING.” — VoL VIII. of 

* Electrical Engineering " (Jan.— Dec. 1912) closed with our issue of 
December 26th, 1912. Readers can have their volumes bound by their own 
bookbinder; or, they may send their numbers to Tug KiLowaTT PUBLISHING 
Co., LTD., Temple Chambers, London, E.C., carriage paid (with the reader's 
name and address), and a remittance of 4s. 6d. under separate cover. The 
volumes will then be bound and returned carriage paid to any address in the 
United Kingdom, or carriage forward to the Colonies or abroad. Binding Cases 
(including index, but not including binding) 2s. each, or post free 2s. 4d. (Abroad 
28 6d.) Index alone, ld. (Post free 2d] 
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VISITOR.—Hullo! Pressure must be over 60. Gauge sticking ? 
HANDY MAN.—it's all right, zur. Th’ 'and's bin rownd wance. 
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HAVE YOU SEEN 


THE | 


INDRA 


PATENT SYSTEM OF 


LIGHTING 


SEND FOR FULL PARTICULARS TO 


ITHE 


LECTRICAL Е NGINEERING & f= QUIPMENT CO., LTD. 


109-111 New Oxford Street, 


Telephone: Gerrard 133. 


Telegrams: ‘‘ THERMOTYPE, WESTCENT, LONDON." 


LONDON, W.O. 


INTERNATIONAL ELECTROTECHNICAL 
COMMISSION | 


| EETINGS of three Special Committees on Symbols, 
і Rating, and Prime Movers have recently been held in 
Zurich, and were presided over respectively by Prof. W. 
Wyssling, Mr. Huber-Stockar, and Dr. H. Zoelly. Certain 
proposals regarding symbols were adopted, but await ratifica- 
tion at Berlin in September next. Prof. Miles Walker's sug- 
gestions for adopting an entirely new method of dealing with 
the subject was given consideration; but the delegates decided 
unanimously that such & procedure was impossible. 

Opinions were expressed in favour of the employment of 
"script" characters for vector quantities generally instead of 
for magnetic quantities, a proposal emanating from Germany. 
The Committee made certain modifications in their list of 
symbols so that, should the German view find favour ulti- 
mately and script letters not be recommended for magnetic 
quantities, no confusion would occur by two identical letters 
heing proposed for the same quantity whether magnetic or 
electric. 

In the question of the Rating of Electrical Machinery the 
British views were put forward by Dr. Gisbert Kapp and 
Dr. R. T. Glazebrook, the latter specially interesting himself 
in the method of employing temperature corrections for copper 
resistance. Mr. A. R. | aA officially represented the 
British Electrical and Allied Manufacturers' Association. 

The International Standard for Copper was only briefly dis- 
mussed, as Dr. Glazebrook and Prof. Paul Janet promised to 
eonsult with the other national laboratories on the subject, 
and transmit their final decision to the Berlin Meeting. 

The Committee on Prime Movers has adopted the Report 
repared by the Italian Committee on hydraulic-electrical 
nstallations. An important proposal was unanimously 
adopted "that the industrial unit of mechanical power be the 
kilowatt." It is hoped that the German Society will consent 
to withdraw the proposal to call the mechanical kilowatt the 
** Neupferd." 

Detailed reports of the work of these Committees will be 
issued by the Central Office for the consideration of the 
various National Committees with a view to their ratification 


at the next plenary meeting of the Commission, which will 
be held in Berlin from the 2nd to the 6th of September next. 

The Italian Society of Electricians has decided to adopt the 
recommendations of the I.E.C. as and when promulgated, and 
to recommend their employment in all international specifica- 
tions, and has decided to suggest that when the necessity 
arises, in international contracts, for an arbitrator, that he 
Hy be chosen by the President, for the time being, of the 

‚Е.С. 

The general arrangements for Zurich meetings were attended 
to by the Swiss Committee and the Swiss Society of Elec- 
tricians, whose President, Prof. Jean Landry, came from 
Lausanne to preside at the official banquet. 


Standardisation of Induction Motors.—In a Paper read before 
the Students’ Section of the Institution of Electrical Engineers 
on January 29th, by Mr. E. T. Driver, the results of an in- 
vestigation into a method of designing lines of induction motors 
by taking a machine of normal design and varying the core 
length (and in direct proportion the output), while the diameters 
of stator and rotor are maintained constant, were given. The 
method was found to lead to a series of machines which possess 

ood electrical properties and reasonable manufacturing costs. 
n actual practice more standard sizes of slots would be devised, 
and similar small items of design would receive more attention. 
In an estimation of the works cost of the effective material the 
cost of copper windings was taken as 2s. per kg., and the cost 
of stator and rotor iron as 7d. per kg. Although the works 
cost of non-effective material is subject to large variations, the 
author found from analyses of the works cost of many machines 
of similar type and output to those under investigation (normal 

h.p. squirrel.cage motors for 25 and 50 cycles, altered for 
outputs as low as 20 h.p. and as high as 100 h.p.), that the 
total cost of non-effective material varied from £50 to £70 per 
1,000 kgs. The mean value of £60 per 1,000 kgs., or about 
1s. 24d. per kg., was adopted. Curves were produced showing 
the relation between cost per h.p. and output. "These curves 
had & marked tendency to become asymptotic with increase of 
output, showing that no further reduction of manufacturing 
cost could be procured by increasing the core length and output 
of the machines. The cost per h.p. increased with increase of 
poles, showing the desirability of high speeds. 


Fes. 6, 1913. 
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OVERHEAD TRANSMISSION LINES 


“HE discussion of this subject (see ELECTRICAL ENGINEER- 
ING, Vol. VIII., page 722, December 26th, 1912) by the 
Western Local Section at the Institution of Electrical 
Engineers was concluded on January 15th. Mr. <A. Jacob 
(British Aluminium Company) spoke of the handicap imposed 
by the difficulty in obtaining wayleaves, which were against 
the realisation of Mr. Ferranti’s ideals in the generation of 
power on the coalfields for transmission to the leading industrial 
centres. With regard to the economy of aluminium, it had 
been stated that the increased cost of towers or poles largely 
minimised the advantage of aluminium, but a close comparison 
of lines now under construction in Great Britain show a marked 
saving in favour of aluminium, though the regulations of the 
Board of Trade handicapped its adoption for sections under 
0°1 sq. in. On long lines using seven to eight poles to the 
mile, such as are erected in Norway, Sweden, Canada, and the 
States, large economies are effected, and excellent reliability 
obtained. There was a general feeling in England against the 
use of aluminium on account of jointing, but a very satisfactory 
joint was the now well-known torsion joint. Where tappings 
had to be taken off, it was essential, he said, that mechanical 
couplings should be made of no metal other than aluminium. 
Corona losses were insignificant on voltages under 80.000 and 
for diameters of wire over 4 in. The larger the diameter the 
less important these losses become, and consequently this was 
another feature in favour of aluminium. 

Mr. A. T. Kinsey (Post Office Telegraphs, Bristol) stated that 
he had not found the torsion joint satisfactory with 40.lb. 
bronze wire, but Mr. Jacob remarked that this was probably 
due to the fact that the wire was not stranded. 

Mr. W. A. Chamen (Treforrest Electric Consumers, Ltd.) 
gave a few details of a fairly extensive three-phase, 400-volt 
system, in which he arranged his wires one above the other. 
He thought that a little extra height of pole was well com- 
pensated for by the simplification in crossing roads and in 
running branch lines. He used five wires, the lower one being 
the neutral, the next the switch wire for the public street 
lamps, and the three upper wires the phase wires. 


A NEW PUMP AND BLOWER 


\ \ ТЕ recently had the pleasure of inspecting the operation 

and details of construction of a new pump which is 
being put on the market by the Rotoplunge Pimp Co., Ltd. 
(Albert Chambers, High Street, Cardiff), at their offices at 
24 The Broadway, Westminster. The principle of the pump 
can be seen from the sectional diagram below. The casing A 
is divided into two portions by the shoes B. In the rotor C, 
which is keyed to the shaft, six or eight radial cylinders are 
bored. Pistons D work in these cylinders, deriving their 
reciprocating motion from the crosshead pin E, whose ends 


DIAGRAM SHOWING PRINCIPLE ОЕ Roro-PLUNGE Pump. 


slide in the path F, which is set eccentrically to the axis of 
rotation, thus causing the pistons to move inwards the first 
half revolution of C (suction stroke), and outwards the second 
half revolution (delivery stroke), beginning at the top shoe. 
Thus it will be seen, it is a positive action valveless pump 
giving a continuous delivery, and with a high speed of 
rotation the piston speed is low. For high lifts the pump is 
made in а with a common casing and all the rotors оп 
one shaft. For a given output the pump is smaller than some 
on the market, and it is run at a high speed. It is claimed 
that no special foundations are required, and that it can create 
а vacuum to within half-an-inch of the barometer. It may 
be used for pumping any kind of fluid, and it appears from 
the condition of a pump, which we were told had been pump- 
ing continuously the dirty water from a large dock for two 
years, that slime and grit have very little effect on the work- 
ing surfaces. The pump may also be used as a blower com- 
pressor or air pump, while by connecting the suction pipe 
to the exhaust from steam sets and providing for a water 


spray at G in the diagram, a condenser is obtained. With 
regard to size and ећсіепсу a 9 in. diameter pump, with 
12 plungers 7 in. diameter by 8 in. stroke, running at 
200 r.p.m., will discharge 60,000 gallons per hour on an 
overall head of 40 ft. The volumetric efficiency is about 
95 per cent., and the mechanical efficiency over 70 per cent. 


ILLUMINATED HOARDINGS : 


[КОМ the point of view of equality of effect by day and 
aight, some considerable advantage is to be obtained by 
the use of illuminated hoardings over signs lighted from 
behind. The British Thomson-Houston Co. (Mazda House, 
Upper Thames Street) have sent us the illustration reproduced 
here showing a very effective example of the former method. 
This is a painted board advertising Mazda lamps, recently 
erected at Victoria Station (L.B. & S.C. Rly.) by the British 
Thomson-Houston Co., Ltd. The board is 28 ft. long, about 


E 
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ILLUMINATED ÁDVERTISEMENT AT VICTORIA STATION. 


5 ft. deep, and is lighted by 40 Mazda lamps contained in & 
trough reflector attached to the upper edge, and projecting 
10 in. therefrom. This arrangement provides effective an 
uniform illumination over the surface of the board. The 
reflector equipment is practically invisible. The company 
have also carried out a number of similar installations, using 
single light Mazda lamp reflectors, and are prepared to design 
and supply the equipment for lighting hoardings and painted 
signs of any size or description. ; 


Prosecution under the Factory Acts.—At Leigh, on January 
26th, the Hovebridge Spinning Co. pleaded guilty to a breach 
of the Home Office electrical regulations in respect of a faulty 
hand-lamp from which an employee received a shock. А fine 
of £5 and costs was imposed. 


Old Centralians.—Old students of the college known succes- 
sively as the Central Institution, Central Technical College, and 
the City and Guilds (Engineering) College, are reminded that 
the annual dinner is on Saturday, February 15th. If they have. 
not yet sent in their names, they should apply at once to Mr. 
С. W. Tripp. 4 Fairfield Road, Charlton, S.E. The price of 
tickets 1s 6s. 6d. 


* Matchless" Economy.—In ап interesting communication, 


the British Thomson-Houston Co., Ltd. (Mazda House, Upper 


Thames Street, E.C.), have calculated that on the basis of 
2d. a dozen boxes of 60 matches each, the light of an 8-c.p. 
Mazda lamp can be obtained (at 4d. per unit) for 44 minutes 
for the same price as one match. "Thus, reckoning that a dozen 
matches are saved per day by the adoption of electric light, in 
the course of a year the householder who uses Mazda lamps 
will have had 365 hours of light paid for by his match economies. 


Copper Production in U.S.A.—According to the Electrical 
World (New York), the copper output in the United States in 
1912 exceeded that of any previous year in the history of the 
industry. The smelter output, based upon returns for 11 months 
and estimates for the month of December, was 1,249,000,000 Ibs. 
in 1912, against 1,097,232,749 lbs. in 1911. The average quoted 
price of electrolytic copper for 1912 was about 16 cents per lb., 
as compared with 12.5 cents per lb. for 1911. Figures published 
by the Copper Producers’ Association show the production of 
refined copper amounted to about 1.570,000.000 lbs. in 1912, as 
against 1,433,875,026 lbs. in 1911. Stocks of refined copper held 
in the United States on January Ist, 1913, were 105.312.582 lbs., 
as compared with 89.785.000 lbs. on January lst, 1912. 
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COMMERCIAL ELECTRIC IRON SMELTING AT 
TROLLHÄTTAN 


qe electric smelting plant erected at Trollháttan, Sweden, 
in 1910 for the Jernkontorets Forsóksverk (The Swedish 
Iron Association's Experimental Works) was taken over by 
an old-established Swedish iron company, the Strómsnas 
Aktiebolag, Degerfors, in October last, and has been since 
then working commercially with great success. 

The plant consists of one 2,000 kw. two-phase furnace, 
which is supplied through transformers from the 10,000-volt, 
25 cycle three-phase distribution system of the large 
Government water-power station near by. The power is 
obtained at the rate of 34s. per electrical horse-power year. 
The transformers are connected two-phase on the secondary 
side, each phase being connected to one pair of electrodes. 
The pressure between the electrodes and the hearth is 
45 volts, and a normal current of 12,000 amperes per phase 
is employed in the furnace. Arcing is avoided as much as 
possible, so that it is practically a resistance furnace, and 
has a power-factor of over 90 per cent. Except for being 
switched off ior a few minutes two or three times a week to 
move the electrodes, the furnace works continuously. A 
charge of selected ores, charcoal, and limestone is put in 
every fifteen minutes, and every five or six hours the furnace 
is tapped, and some five tons of molten iron run out. 

Assuming that the value of the iron produced is the same 
as that of ordinary Swedish charcoal blast-furnace iron, the 
economy of the electric furnace depends upon the relative 
prices of charcoal and current. In the ordinary blast furnace, 
three tons of pig iron produced require about three tons of 
charcoal, one ton for reduction and two for heating. The 
electrical furnace gives three tons of iron for one electrical 
horse-power year with the one ton of fuel required for reduc- 
tion, so that for equal cost of production the cost of the one 
electrical horse-power year should equal the cost of two tons 
of charcoal. The value of the latter is at present about 84s., 
or 17s. per ton, and consequently as electrical energy can be 
obtained from large water-power stations at a figure as low as 
3Us. per electrical horse-power year, electric smelting becomes 
cheaper providing the initial cost of the plant and the elec- 
trode consumption are not too high. Ав a result of tests 
carried out at Degerfors, it was found that the low-carbon 
iron, sometimes termed ''pig-steel," produced in the electric 
furnace, was more suitable for use with the open-hearth 
process of steel manufacture than ordinary blast-furnace pig- 
iron, and under these conditions it is found that the electric 
srnelting furnace can compete with the blast furnace with а 
higher rate for electrical energy than that given above, as the 
electrical product obtains a higher price. 

The results obtained by the Jernkontorets Forséksverk 
during the experimental eriods ending March, 1912, have 
been published in two exhaustive reports (see Metallurgical 
and Chemical Engineering, Vol. IX., pp. 368, 459, and 505, 
and Vol. X., p. 413). The results obtained during a con- 
tinuous run over a period of seven weeks just before the 
plant was taken over by the Degerfors Company last October 
were as follows :—The ore used contained 68'6 per cent. of 
iron, giviug а percentage of 68'7 per cent. in the charge. 
During the period of 1,186 hours continuous working only 
13:5 hours were taken up for moving the electrodes, slight 
repairs, and other interruptions. A total of 966 tons of iron 
was produced with a consumption of 1,940,000 kw. hrs., or 
just over 2,000 kw. hrs. per ton of iron. This corresponds 
to 3'2 tons of iron per electrical horse-power year. The average 
amount of charcoal consumed was 317 kg. per ton of iron 
produced, i.e., about one ton for three tons of iron, as stated 
above as that required for reduction. The average amount of 
slag was 192 kg. per ton of iron. The average load of the 
Trollhattan furnace, including the small amount of power 
required for the fans used to circulate the gases was 1,653 kw. 
The electrode consumption was only 45 kg. рег ton of iron 
produced over this period. An attempt was made in the early 
part of 1912 to run the furnace with coke instead of charcoal, 
but this was not successful. This was due, however, only 
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to the shape and capacity of the furnace shaft, and compara- 
tively good results have been obtained with а furnace 
especially constructed for using coke which is working at 
Odda, in Norway. | ' 

These furnaces, it may be mentioned, are constructed under 
the patents of Grönwall, Lindblad, and Stalhane, owned by 
the Swedish company, ''Elektrometals." An English com- 
pany has been formed under the name of Electrometals, Ltd., 
and this company owns the patent rights in Great Britain, 
the United States, Mexico, and all the British Colonies. 


i 


ELECTRICAL PUMPING PLANT AT DOVER 
COLLIERY 


| А PAPER describing some interesting features of an elec- 
t 


rical pumping installation which is at work at Dover 
Colliery to keep two shafts dry was read recently by Dr. R. 
Herzfeld before the Midland Institute of Mining, Civil, and 
Mechanical Engineers. Тһе pumps аге at the 1,275 ft. level, 
and are capable of dealing with 1,800 gallons per min. The 
generating plant available at the start was & pair of 250 kw. 
3-phase alternators, and it was decided to make use of these 
sets to deal with the first 900 gallons, and later to double 
the capacity of the generating station. Two centrifugal 
pumps, each capable of raising 920 gallons per min. from a 
depth of 1,275 ft., were accordingly installed each with its 
own feeder. As far as pumping plant was concerned, there 
was thus a complete standby, although this was not so in the 
generating station. The pumps were therefore arranged so 
that when only one generating set was working, either of the 
pumps could still deliver 375 gallons per min. at a slightly 
reduced speed obtained by diminishing the frequency. To 
effect this with the best efficiency possible to avoid over- 
loading the remaining set, the drive of each pump was sub- 
divided into two motors of 300 h.p. each, one of which only 
would be taking the load in such circumstances; thus a motor 
efficiency of 93 per cent. is retained, instead of the 89 per 
cent., which is all that would be obtained by a 600 h.p. 
motor at half load; the difference in power factors is even 
greater. At the same time, the alternators were fitted with 
air vanes, which enable them to keep reasonably cool up to 
800 kw. | 
A complete underground switchboard is provided. Each 
pump ів controlled by one main automatic óilewitah, and one 
extra switch for the stator of the second motor. Although 
both motors have been built exactly alike, witli slip-rings on 
the rotor, one of them (as & rule the inner one) has these 
always short-circuited. The arrangement of building both 
motors exactly alike has been decided upon in order to secure 
an equal division of the load between the two. The outer 
motor has its slip-rings connected to an oil-immersed rotor- 
starter; and the triple-pole oil-switch fuse of No. 2 motor is 
interlocked with the rotor-starter in such a manner that it 
cannot be put in, unless the starter shows ‘‘full on" position. 
The pumps are started up in the following manner :—The 
stator of No. 1 motor is excited. The starting rheostat then 
brings it up to speed, when the stator circuit of the second 
motor can be put in. Interlocking relays are provided in 
connection with the trip-gear on the oil-break automatic 
switch and the starting rheostat. In the event of the current 
being cut off on the surface, the main switch is tripped, and 
cannot be put in again unless the switch controlling the stator 
circuit of No. 2 motor is out, and the starting rheostat put to 
starting position. | 
The switchboard was arranged to accommodate a third 
fecder at a later date, and a special system of change-over 
switches is emploved, guarding against the possibility of 
making a feeder live from below. When the first pump was 
put in, and there was danger of the shaft being flooded, it 
was considered inadvisable to have any switchgear below 
ground, so the pump was started by running one of the 
generating sets up to speed fully excited, the pump motor 
following in synchronism. Some trouble was experienced 
with the insulation of one of the cables at the start, and to 
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avoid straining the insulation, the system was run tempor- 
arily with one phase earthed. 

Before the installation was completed, it was decided to 
increase the capacity of the generating plant so that both 
pumps could be worked together, and for this purpose a 
600 kw. mixed pressure turbogenerator was put in, taking 
exhaust steam from the original sets and from a steam-driven 
&ir-compressor which formerly ran non-condensing. 


ELECTRICITY v. COMPRESSED AIR FOR 
COAL-CUTTING 


13 the course of a Paper read on January 21st before the 
Midland Institute of Mining, Civil, and Mechanical En- 
gineers, Mr. С. Blake Walker (Wharncliffe Silkstone Cal- 
lieries) made some interesting comparisons between electric 
and compressed air transmission for mining operations. Even 
with the most modern compressors, he said, it was not possible 
to transmit air with the same economy as electric current, 
and iu practice the loss from leakage was greatly more in the 
former than in the latter system. The results obtained in 
return for the cost of producing compressed air were disap- 
pointing. With ordinary dry compressors fitted with jacket 
water-coolers, there was usually a loss of 25 per cent. by the 
time the air entered into the receiver, and the loss in the 
motors was quite as much. It happened frequently that the 
air actually converted into work underground was only 30 per 
cent. of the energy created by the steam-engine. This was 
where electric power showed itself more economical than com- 
pressed air, because the losses in the gencrator, in the con- 
ductor, and in the motor were all much less. Where, 
however, electric power was not permissible, compressed air, 
if somewhat more costly, became indispensable. Where the 
units were small and dispersed throughout a mine, it had been 
attempted to distribute these losses by installing small elec- 
trieally-driven air-compressors as near as possible to the 
places where air-power was required. This was particularly 
the case with air for driving rock.drills. The system was less 


cumbrous and more convenient, but he questioned whether 
the actual power-economy was much greater than with direct 
air-transmission. At Wharncliffe Silkstone Colliery a modern 
two-stage compressor placed underground, driven by a 
70-horse-power motor, was insufficient to drive two coal- 
cutting machines, which required about 25-horse-power each. 
It would just drive one coal-cutting machine and one face- 
conveyor, the latter requiring 8-horse-power. 


THE HOME OFFICE REGULATIONS 


N pursuance of the requirements of the new Coal Mines 

Act (1911) the Home Secretary proposes to establish 
general regulations under the Act. Copies of these draft 
regulations are now obtainable, and any objections to them 
must be sent in before March Ist, specifying the unds 
of objection and the omissions, additions or modifications 
asked for. The rules affecting electricity in mines are con- 
tained in Part III., which embodies the existing special rules 
on the subject of the installation and use of electricity with 
such drafting alterations only as are required by their trans- 
formation with General Regulations under the New Act. It 
is explained in &n accompanying circular that if a ''general 
objection" is made to any of the regulations either by or 
on behalf of owners of mines employing not less than one. 
third of the total number of men employed at the mines 
affected by the regulations, or by or on behalf of not less 
than one-third of the number of men so employed, or if any 
objection is made on behalf of the owners of mines of any 
particular class or in any separate area, and it is alleged 
that having regard to special conditions the ргоровес regula- 
tions ought not to apply to those mines, the Secretary of 
State will, unless he is of opinion that the objection is 
frivolous, refer it to a referee. , 


The Association of Mining Electrical Engineers.—At a meeting 
; of the London Branch, to be held on Friday next, at the Insti- 
tution of Electrical Engineers, a paper will be read by Mr. E. 
Kilburn Scott on ''Cables for the Shafts of Mines.” Mr. 
W. C. Mountain (President of the Association) will nreside, 
and it is expected that a number of members of provincial 
branches (who will be in London for a Council Meeting) will 
be present. Among other points, the Paper will deal with 
aluminium for shaft cables, wire ropes for earth returns, and 
silicious tyre rubber for protection of sinking cables. 


Electricity in Mines.—A Paper on Electricity in Mines, ad- 
dressed particularly to colliery managers, was read by Mr. R. 
Nelson (H.M. Electrical Inspector of Mines), at a meetin 
of the North Staffordshire Institute of Mines and Mechanica 
Бобов at Stoke-on-Trent, on January 27th. Mr. Nelson 
dealt with the elementary part of the subject for those not 
versed in electrical matters, and gave some clear definitions and 
explanations, and dwelt particularly on the advisability of 
covering the insulation of cables with an earthed metallic outer 
covering, and the provision of sufficient surface of insulating 
material. with bare conductors to avoid creepage. He made 
quite clear under what conditions there was danger in touchin 
a live conductor, and showed the importance of earthing a 
conducting material not normally intended to carry current. In 
conclusion a few notes were given on protective devices. 


Appeal in Regard to a Prosecution under the Special Rules. 
—Judgment was given on January 17th by the Lord Chief 
Justice, Mr. Justice Coleridge, and Mr. Justice Rowlatt in an 
appeal against the decision of the Gateshead magistrates regard- 
ing the prosecution brought by Mr. J. B. Atkinson (Inspector 
of Mines) against Mr. H. M. Imrie (Manager of Chopwell 
Colliery). The case was reported in ELECTRICAL ENGINEERING 
in Mines, August lst last, page xlv., and the appeal was re- 
ferred to on page 5 of our issue of January 2nd. The alleged 
offence was neglecting to earth a switch-box as required by 
the Rules. A man had received a fatal shock from the switch- 
cover. The magistrates had refused to convict, and the appeal 
was brought by the Inspector. The case turned on the inter- 
pretation of the Rules, which are not enforceable as regards 
construction until 1920. 'The prosecution argued that earthing 
the switch was not construction, and did not come under this 
exemption; but the respondent held that the earthing, which 
would entail running a new cable to the surface, was ''construc- 
tion," and could not be enforced before 1920. The Lord Chief 
Justice held that the apparatus was clearly in use before 
June 1st. 1911, and came within the exemption clause. The 
other judges concurred, and the inspector's appeal was dis- 
missed with costs. 
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I5 addition to those specifications already abstracted in 
our Patent Record, the following four relate to electric 
furnaces. No. 19,928/11, by N. Testrup and T. Rigby, deals 
with arc furnaces for the smelting of iron, which consist of 
two portions, the shaft and the crucible. A portion of the 
gases which have passed through the shaft are returned to the 
furnace, being taken from the shaft at such a point that no 
substantial amount of water vapour or other substance having 
a similar cooling effect on the furnace is present. The other 
portion of the gas is passed through the entering charge in 
the top of the shaft. In specification No. 2,081/12, by V. 
Stobie, a 8-phase arc melting or refining furnace is described. 
It is fed with current from a four-wire star connected supply. 
Three electrodes are arranged above the bath, each connected 
to a phase of the supply, while a fourth electrode, also above 
the bath, is connected to the neutral point to take any un- 
balanced currents. No. 16,040/12, by J. Bally, relates to 
induction furnaces comprising an inductor rotating inside the 
conduit constituting the armature. The inductor is formed of 
a number of polar pieces arranged radially round the axis, 
whilst the armature consists of inclined shafts connected 
together by horizontal conduits or solid connections on con- 
centric cylinders. The shafts may be formed at their upper 
part with flaring recesses constituting working chambers. The 
shafts decrease in area from top to bottom, and are all con- 
nected at top and bottom by a circular channel. The shafts 
may be divided into groups, one group to a phase. The 
central space in which is the rotating inductor is surmounted 
by a chimney in two pieces. The fourth specification is 
No. 16,406/12, by the Soc. Générale des Nitrures. It deals 
with revolving furnaces, according to prior Patent No. 29,299/ 
10, intended chiefly for the manufacture of aluminium 
nitride. The diametrical resistances are made in sections 
agglomerated together and:having а bevel or feather edge. 
pecification No. 29,230/11, by G. Ullrich, describes an 
improvement in the construction of magnetic ore separators 
covered by prior Patent No. 14,082/08. The improvement 
consists in a rotating member co-axial with and below the 
stationary armature rings and above the lower fixed magnets. 
The contour of this rotor is similar to that of the opposing 
face of the armature rings. It is recessed at intervals. No. 
10,619/12, by the Elektromagnetische Ges., covers an im- 
proved magnetic separator for the wet separation of ores 
having a magnet system of an even number of poles rotatin 
in front of a stationary induction ring to which the materia 
is supplied from a channel rotating with the magnets. | 
To effect the manufacture of: alloys of light metals with 
heavier metals, such as sodium with lead, by the electrolysis 
of fused salts, a process and apparatus is described in speci- 
fication No. 1,001/12, by E. A. Ashcroft. A body of alloy 
at constant level in two cells with an intermediate reservoir 
to take up the variations in bulk is claimed. Continuous 
movement is imparted to the electrolyte, and a hollow anode 
for concentrating the gaseous anode product of the first cell 
and for driving off this product in a pure condition without 
completely closing the cell is also described, as well as the 
mechanical and thermal construction of the cell. Nos. 
1,003/12, 1,004/12, and 1,005/12, by the same inventor, cover 
the use of a restricted exposed cathode area and other details 
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for the manufacture of alkali metals or of their reaction 
products. 

The electrical driving of rolling mills is dealt with in two 
specifications. No. 1,865/12, by 5. 5. Peck and 5. Eckmann, 
covers the method of obtaining variations in the speed of a 
D.C. compound fly-wheel motor by simultaneously varying 
the series and shunt field windings in the same sense. ‘By 
this means the desired amount of energy can be given up by 
the flywheel, whether the motor speed is high or low, without 
exceeding the usual permissible speed drop of about 10 per 
tent. The motor need not be supplied from D.C. mains, but 
through rotaries connected to induction motors. No. 
15,469/12, by Siemons-Schuckert, deals with gear for mill- | 
driving where it is permissible to allow of certain fluctuations: 
in the demand on the power mains, though the load is sudden 
and applied at irregular intervals. The size of flywheel is 
determined by considerations of the regular working processes 
separated by equal time intervals. During the longer in- 
tervals the power taken from the mains will slowly decrease 
to the no-load condition. One method of carrying thé inven- 
tion into effect is shown in Fig. 2. The magnetising coil E is 
energised in proportion to the current supplied to the motor 
from the mains, and inserts resistance in the rotor circuit as 
soon as the load at any time exceeds average value. A 
second magnetising coil, F, with a small time constant, is 
energised according to the frequency of the rotor current, 
i.e., the slip, and consequently in the inverse proportion to 
the energy remaining in the flywheel. The coil F opposes 
the coil E, so that more energy is supplied to the motor while 
the flywheel is giving out energy, and less while it is storing 
up energy. Certain modifications may be made in the posi- 
tion of the spring G, when the coil F may be omitted. If 
a D.C. motor is used instead of a 3-phase, the coil may be 
placed in the exciting circuit. If a battery, B, is used 
instead of a flywheel, the same result can be obtained if the 
coil F is connected across the battery. The dotted lines in 
the diagram show the arrangement in this case. D is an 
auxiliary machine. 


Mining. 
The following patent specifications of interest to mining 
electrical engineers have been published during the month of 
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Fic. 1.—Sarety LAMP WORKING Fia. 2—Бонллхео MILL MOTOR 
UNDER AIR PRESSURE. CONTROL. 


January. No. 28,388/11, taken out by J. H. Hoadley and 


W. H. Knight, covers their hydro-electric system of coal 
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mining described in ErrecrRICAL ENGINEERING, Vol. VIII., for the escapé of gases evolved during charging. The lamp 
Oct. 8rd, 1912, p. LXIII. No. 29,834/11, by С. A. Dickie, bulb is preferably placed over a conical reflector enclosed 


gives constructional details of a miner's electric safety lamp. in a glass dome mounted on the battery box cover. The 
The lamp and switch are enclosed іп a glazed and hermetic- lamp-holder, reflector, and dome are assembled in position 
ally sealed chamber provided with an elastic diaphragm, so from the inside of the containing box, and are held by a 
connected to the switch that the latter can only be closed screwed plug. The construction proposed in the specification 
when the air pressure in the chamber is greater than atmo- is shown in Figs. 3 and 4. Any ordinary form of locking may 
spheric. Provision is made for the use of a cycle pump for be used. For charging a charging plug is used. It has two 


pegs of different sizes, which fit into slots in the brass angle 
pieces. The plug then presses against the end of the spindle 
valve, and allows the evolved gases to escape through holes 
in the valve guide. 


The Safety of Electricity in Mines.—A Paper entitled “Ап 
Account of Experiments on Safety Devices in connection with 
Electrical Machinery for Coal Mines” was read by Professor 
D. Bowen (Mining Department, Sheffield University) on Satur- 
dav last before a joint meeting of the Yorkshire branches of 
the National Association of Colliery Managers and the Associa- 
tion of Mining Electrical Engineers. The author said that his 
chief object in presenting the Paper was to point to the 
necessity for continued research into the best form of protec- 
tion to use. Many of the experiments of German and American 
investigators were, he said, inconclusive, and were carried out 
without any real knowledge of mining conditions. The future 
of the economic working of coal mines was, in his opinion, un- 
questionably bound up in the application of electric power and 
machinery in mines. His experiments demonstrated that plate 
protection was so far the safest method, and that the pressure 
was increased where fans were inserted in the motor-casings, as 
a result of the agitation of the explosive atmosphere inside. 
Ето. 3. Ета. 4. In the course of the discussion, Mr. Halliday (Featherstone) 

UNSPILLABLE SAFETY LAMP. expressed the opinion that there might be a danger of dust and 
coal particles being drawn between the plates during the 
"breathing" of a motor, and that these particles might be 


this purpose. Diminution of this pressure to atmospheric due blown out in an incandescent state in the event of an explosion 
to any cause opens the switch. An outline of the proposed in the motor chamber, and might ignite any explosive mixture 
lamp is given in Fig. l. Specification No. 78/12, by T. in the outer atmosphere, although no flames issued. Professor 
Sparkes, has for its objects to provide & safety lamp with un- Bowen, however, did not think that there was any danger on 
spillable battery. The insertion of а charging plug provides this score on account of moisture which would accumulate. 
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RULES. 


QUESTIONS : We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under ‘‘Answers to Corre- 
о. or replies will be tnvited from our readers. One 
shilling will be paid for the question which we select јот com- 
petitive replies in this column. 

Answers: A fee of 108. will be paid for the answer which 
we consider shows the greatest merit, and 5з. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, tf unaccepted, should enclose stamped 
addressed envelopes. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate chest of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,325. 

In cases where electric trains with collectors at both ends 
run through from the lines of one company to those of another 
fed from an entirely independent power-house, by what means 
are excessive aer changes of current avoided at the moments 
when the train puts the two systems in parallel, if the voltage 
on one line happens to be much in excess of that of the 
other ?—R. 

(Replies must be received not later than first post, Feb. 13th.) 
ANSWERS TO No. 1,323. 


Describe the best starting arrangement for the Latour- Winter- 
Eichberg single-phase commutator motor, using an autotrans- 
former, so as to obtain the best distribution of current in the 
rotor and stator to give the maximum starting torque with the 
minimum K.V.A. taken from the mains. How does the design 
of the motor affect the adjustments of the apparatus? 


The first award (10s.) is made to “В, S. L.," whose reply 
in slightly condensed form is as follows :— 


Assuming a motor for at least 250 volts, the rotor is not 
directly in series with the stator. The current supplied to the 
rotor 1з less than that in the stator, as part is diverted by a 
transformer. This is the usual practice, so that there shall be 
no excessive sparking nor danger of a flash over on the com- 
mutator. Fig. 1 shows the scheme of connections to the 
different parts of the controller in a certain case. Two auto- 
transformers are used: one, the exciting transformer, is used 
to divert part of the stator current in order that the rotor 
current may be less, and it also performs the function of supply- 
ing a stil lower voltage to the rotor at starting for purposes 
which are explained later. The other transformer is placed 
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across the mains, and tappings are taken to the various points 
on the controller, 7,, 7,, T,, T,, giving a four-step controller. 
A, AA are the main brushes, and S, SS the stator terminals; 
$,, £, ів the exciting transformer, and 1, 2 are tappings from it. 
At the first stop on the controller the main switch is closed, 
and the machine is placed across the first tapping of the start- 
ing transformer; at the same time a small proportion of the 


‘by the required proportion of the stator current. 


stator current passes through the rotor. On the next two stops 
the voltage across the machine is increased, while the rotor 
current stil bears the same proportion to the stator current. 
On the fourth stop, however, the full voltage and full exciting 
current are put on, although it must be borne in mind that the 
full rotor current is not equal to the stator current. Now the 
full current is going through the stator, and the rotor is excited 
If it were 
desired to make the machine a full series one, and have the 
same current in rotor and stator, it would only be necessary to 
remove the connection from 2 to ¢,. Now at starting, owing 
to the short-circuited brushes on the rotor, the stator acts like 
the primary of a transformer of which the secondary is short- 
circuited. Hence it acts like a non-inductive resistance, and 
almost the full applied voltage (differing only by CR stator 
drop and leakage considerations) is across the main brushes of 
the rotor. Thus a great advantage is gained by reducing the 
voltage across the rotor, for it means an increase in the power- 
factor of the current taken at starting, as the rotor current is 
increased gradually instead of the necessary proportion of the 
stator current being taken at once. Another result is that if 
the starting torque is considered constant, then the total K.V.A. 
taken from the mains is higher because of the current diverted 
by the transformer. [This depends on the relative impedances 
of stator and rotor, and is a question of design.—Ep. Ё.Ё.] 
The starting transformer is, of course, essential, as it would 
not be possible to place the machine at once across its rated 
voltage, as there is no,back E.M.F., and the current taken 
would be excessive; this is quite a similar case to that of the 
ordinary D.C. motor; and it is more advantageous to have 
a, transformer than a resistance, because no power is lost 
in the transformer, and an auto-transformer is used, as it is 
more simple. If the motor runs on a low voltage supply, then 
an exciting transformer is unnecessary. 


The second award goes to “ Roy,” whose reply in abbre- 
viated form is given below :— 

The Latour-Winter-Eichberg motor has the usual induction- 
type stator and an armature wound with an ordinary continuous- 
current winding having a commutator with a large number of 
segments. On this commutator are fixed two pairs of brushes, 
one pair being short-circuited and fixed at 90 electrical degrees 
from the other pair; the latter are connected во as to put 
both armature and stator windings in series. For purposes of 
speed regulation the armature receives current from the 
secondary of a transformer with adjustable tappings, whose 
primary is in series with the stator winding. This transformer 
can be coupled to an auto-transformer, also with adjustable 
tappings, as shown in Fig. 2. А still wider economical speed 
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range is thereby obtained with no waste of energy. Reversal 
of direction of rotation is obtained by reversing the direction 
of the current in the armature or field windings. The currents 
in the stator and in the rotor windings between the brushes 
CD ure in phase with one another, since they are both supplied 
from the same source in series. The motor thus starta up very 
much like a series motor, except that the flux of the stator 
winding is largely neutralised by the currents flowing in the 
short-circuited armature through the brushes AB. The 
impedance of the motor at starting is thus due chiefly to the 
circuit CD, which forms an inductive circuit, since the vertical 
flux due to the armature current is not neutralised. As the 
motor speeds up the conductors cut this vertical flux, and 
thereby a voltage is induced between 4B. making the stator 
less like a short-circuited transformer. The voltage across the 
stator winding thus increases, and resembles that in the primary 
of a transformer working on a non-inductive load. This has 
the effect of increasing the horizontal flux crossing the air- 
gap. This horizontal flux is also cut by the conductors in 
rotating, so that a back voltage is also induced between the 
brushes DC, and this has the effect of raising the power factor. 
Rotation thus changes the distribution of voltage between the 


stator windings and the series transformer, and the speed 
adjusts itself until both portions of the circuit are practically 
non-inductive. Ву altering the secondary turns of the series 
transformer, it can be arranged that the motor can be made 
to exert full torque and to work at its maximum power factor 
at several different speeds. All alterations of speed are effected 
by oil-immersed controllers varying in construction, according 
to the size and type of motor and the pressure used in the first 
instance. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


SHADE GALLERIES.—A card from the General Electric Co., 
Ltd. (67 Queen Victoria Street), describes the "'Autogrip " 
gallery which dispenses entirely with screws, and allows the 
adjustment of a shade in a moment's time merely by the pressure 
of finger and thumb on a wire spring. The shade is held in 
position by three teeth-like clutches, which are adjusted to 
grip firmly, but without unnecessary pressure. The contraction 
of the spring throws the three clutches back, ротар the 
shade to pass them. When the spring is released, the clutches 
return to position and P the shade. | 

ARC LAMP CLEANING.—Another novelty, of which the 
General Electric Co. give notice on a card, is the ‘‘Kleenark,” 
which is a simple device for removing deposits in flame arc 
lamps, without allowing the dust to escape. It consists of a 
transparent, incombustible rim, to which is fixed an upper and 
a lower bag. The upper bag is open to receive the base of the 
lamp to which it can be secured tightly by means of a tape. 
The lower bag is fixed to the rim. A loose brush is used 
inside, and as the rim is transparent, the trimmer can see 
what he is doing. 

ELECTRIC HEATING AND COOKING APPARATUS.—A 
small folding price-list of ‘Meta ” heating and cooking appli- 
ances is to end from the Metallic Seamless Tube Co., Ltd. 
(Meta House, 153 Corporation Street, Birmingham). The com- 
pany will be glad to furnish our readers with quantities of 
these lists overprinted with their names and addresses free of 
charge on application. The apparatus dealt with includes some 
handsome designs of glowing and other heaters, toasters, warm- 
ing plates, kettles, shaving pots, milk warmers, irons, and 
frying pans. 

CONTROLLER SPARE PARTS.—A small folder from the 
British Westinghouse Electric and Manufacturing Co., Ltd. 
(Trafford Park, Manchester), gives particulars of their com- 
plete scheme of interchangeable controller spare parts. 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice їп 


" Electrical Engineering." 


ELECTRIC CARPETS.—A list from the Schniewindt 
Electric Co. (40 and 41 Stainforth Street, Birmingham) describes 
the Stangertherm system of electric carpet-heating. The heat- 
ing element is entirely separate from the carpet itself, and is 
enclosed in a watertight insulating envelope, which is placed 
between the carpet proper and a waterproof underlay fitted to 
the carpet, and open at one end to receive the element. The 
heater can be applied to any part of the carpet, and can be 
easily withdrawn when not required. 

TELEPHONES.—A new list from the Sterling Telephone 
and Electric Co. (200 Upper Thames Street, E.C.) deals with 
domestic, battery, magneto and intercommunication telephones 
of various patterns, as well as bells, indicators, and accessories. 
The cream and gold finished ‘‘Twencen’’ domestic telephone 
has been reintroduced. | 

MINE EXPLODERS.—Another Sterling list deals with the 
company’s latest pattern of ''Permitted ” shot-firing generator 
for miners, which is fully in accordance with the revised re- 
quirements of the Home Office. 

DRIVING BELTS.—A neat booklet is to hand from the Bell 
Rock Belting Co. (Norton Works, Gravel Lane, Salford), in 
which is given some particulars of the new ''Zenith" belting. 
It has a textile basis, but is subjected to various preservative 

rocesses. 

* COMSTICK.”—A leaflet from S. W. Cuttriss (Park Row, 
Leeds) calls attention to a solid commutator dressing compound 
known by the above name, conveniently made up in sticks. 

SUPPLY ADVERTISING.—We have received a copy of a 
revised and enlarged edition of the excellent electricity con- 
sumers' guide issued by the Grimsby Corporation Electricity 
Department. 

ELECTRIC DRIVING OF PRINTING MACHINERY.—The 
Adams Manufacturing Co. (Balfour House, Finsbury Pavement, 
Е.С.) have issued a second edition of their booklet on ‘‘ Electric 
Control of Printing Machinery," which deals very thoroughly 
with control gear for electrically-driven printing machinery of 


78 ELECTRICAL ENGINEERING 


ВШ which at present, as modi 


ЕЕв. 6, 1919. 


every пес and contains a mass of valuable information 
which should be in the hands of all interested in this subject. 

ELECTRIC COOKING APPARATUS.—A series of leaflets 
from the Westminster Tool and Electric Co. (Suffolk House, 
Laurence Pountney Hill, E.C.) call attention to some of their 
electric cooking specialities, including a convenient grill suit- 
able for cooking breakfasts for two or three persons, which can 
be used also for toasting and boiling. А larger cooker com- 
prises a self-contained oven, combined with a grill and a boil- 
ing plate, capable of doing all the cooking for two or three 
persons. A complete range for eight persons, with large oven, 
three boiling plates, and a grill, all with three degrees of heat, 
is also listed. 


THE SHEFFIELD WIRING DEPARTMENT 


HE Sheffield Corporation have, as a result of a confer- 
ence with the local electrical contractors, come to an 
arrangement which will remove all opposition to their Bill now 
before Parliament, and will, it is hoped, tend to amicable 
working between the Corporation and contractors in Shetheld 
in future. The result of the Conference in question has led to 
the insertion of the following sub-section to the clauses in the 
fed by the House of Commons, give 
the Corporation full wiring powers. The sub-section reads as 
follows: ''The Corporation may enter into contracts for the 
execution of any of the powers of this section, including the 
wiring of private property. The Corporation shall not, under 
the powers of this section, sell any such electrical fittings (other 
than electric lines, fuses, switches, ceiling roses, and such other 
electrical fittings as are used in connection with the wiring of 
private property from the distribution mains as far as ceiling, 
wall, or floor outlet only), except through a contractor carrying 
on his business independently of the Corporation." This means, 
of course, that the Corporation may wire as far as the ceiling 
roses and floor outlets, but that the contractor is to be left to 
supply, fix, and wire to the fittings and switches in the various 
rooms. 

An announcement to the above effect was made on Tuesday, 
when the Sheffield Bill came up in the House of Lords for 
consideration of the House of Commons' reasons for disagreeing 
with the action of the House of Lords earlier in the session, 
when clauses to the effect that the Sheffield Corporation could 
only carry out wiring work through a contractor were inserted. 
The effect of the above agreement, however, was to obviate 
any necessity for discussion by the House of Lords, although 
the Earl of Donoughmore wislied it to be distinctly understood 
that the House of Lords does not depart from the attitude 
they have taken up in recent vears on this matter, viz., that 
municipalities should not be allowed to do wiring work. 

The amendment, which is a compromise between the Cor- 
poration and the contractors, will now have to come before 
the House of Commons for their approval, but as it is agreed 
between the parties there is not likely to be any opposition. 


F. H. LOYELL & COMPANY, 
of 
ARLINGTON, NEW JERSEY, 
U.S.A. 
DESIRE TO ANNOUNCE 


That they maintain a large and well- 
equipped Brass Foundry, Machine - shop, 
and Finishing Rooms suitable for the manu- 
facture or assembly of electrical and 
steain specialities. They are in close 
touch at all times with the U.S. Navy 
Department and the leading companies, 
whose patronage they have enjoyed for 
many years. They are therefore peculi- 
arly fitted to handle under the new pro- 
visions of the new U.S. Act governing 
the free importation of material used in 
shipbuilding, such raw materials and such 
devices as can be imported in part and 
assembled here. 

They solicit the inquiries of all those 
who are desirous of obtaining capable 
U.S. Agents for the handling of their 
products. 


FEB., 6, 1918. 
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, ELECTRICAL CONTROL GEAR FOR PRINTING MACHINERY. | 


TELEPHONY AND TELEGRAPHY 


QNCLUDING WIRELESS) 


A paper cn "Directive Wireless Telegraphy," by Mr. F. 
Addey, was read recently before the London Centre of 
the Institution of Post Office Electrical Engineers. The 
early part of the paper deals with directive wireless from 


an historical standpoint as revealed by published researches - 


and patent specifications. The Bellini-Tosi apparatus is next 
described. This has been most fully dealt with in ErEcTRICAL 
ENGINEERING for Nov. 14th, 1907, Vol. II., р. 771; March 
5th and April 2nd, Vol. III., pp. 848 and 507; у uly 14th, 1910, 
Vol. VI., p. 457; March 11th, 1909, Vol. V., p. 233; July 
14th, 1910, Vol. VI., pp. 457 and 491. 

There are two methods by which a ship can obtain her bear- 
ings by wireless. In the first, the shore station has a number 
of radiating aerials from which signals are successively emitted, 
and the ship is provided with means by which the signals from 
each of the aerials, the directions of which are known, can be 
distinguished, and the strength of each noted. In the second 
method a directive receiving apparatus is fitted on the ship, 
the shore station being non-directive. The first system has been 
developed by the Telefunken Co. Sixteen double directive 
aerials are erected in the form of a symmetrical star. The inner 
end of each half aerial is led to one of 34 contacts, arranged 
in a circle. The leads from the two parts of one complete 
directive aerial are led to contacts at opposite ends of a diameter. 


The contacts immediately before the north and south contacts 


remain free; these are joined together and led to в non- 
directive aerial. A rotating switch which bridges a diameter 
of the circle, and is connected to the transmitter, causes signals 
to be emitted first on the non-directive and then successively 
on the directive serials. It makes one revolution each half. 
minute. By means of a stop watch the direction of the station 
can be determined, for each aerial radiates least in its own 
plane. By a modification of the Bellini-Tosi system the Marconi 
wireless compass has been developed. The opposite halves of 
each directive aerial are үче together at the top, the upper 
parts being insulated. The bases of the triangular aerials are 


cut in the centre, and insulators inserted. The leads to the . 


coils of the oscillation transformer are taken from each side of 
the cut aerial bases close to the insulators. Each aerial coil 
is divided in the centre, and a variable condenser inserted. 
These condensers are arranged so that their capacity can be 
simultaneously varied by the motion of a single handle. With 
this armogement of the aerial system, it is found to be no 
longer necessary to make the dimensions of the antenna com- 
parable with the length of wave to be received, а condition 
which evidently could not be met on board ship for the wave 
lengths used in practical wireless working. 

The ordinary aerial and wireless installation are not altered 
in any way when the compass is fitted, but protecting switches 
are inserted in the aerial leads. Protective spark gaps are also 
inserted across the leads to each aerial. A pointer which moves 


over a graduated scale is attached to the axle of an exploring | 


coil, which turns between coils in the aerial circuits. 

An arrangement, by which the connection of the detector to 
the acrials is made through an intermediate tuning circuit, and 
in which the detector circuit is also tuned, is intended for use 
bv skilled operators. Where non-skilled operators only are 
available the exploring coil is joined. through two blocking 
condensers, directly to the detector. The aerial circuits alone 

are tuned, the detector circuit is aperiodic. Bearings can be 

taken to within two degrees. In practice. the apparatus is 

fixed so that the zero diameter of the circular scale is parallel 

to the ship's axis, and hence the position of the pointer gives 

at once the direction of the sending station. Automatic trans- 

mitting gear must be employed at the shore atations, of which 

there must be a large number, and they must be in continuous 
ration. - 

The Eastern and Eastern Extension Telegraph Companies 
are contemplating laying a new telegraph cable from Suez to 
Hong Kong, and have applied for the necessary landing 
rights. The route will be via Colombo, and a different route 
will be adopted to those of the cables to Bombay and Madras, 
so that the new cable may not be liable to simultaneous 
troubles due to subsidences, &c. Until the landing rights 
have been obtained, it is premature to publish any details of 


the proposed cable, but we may state that in view of the 
enormous mechanical pressures to which ocean cables are 
necessarily subjected, there will be no suggestion of possible 
experiments with loading coils. 

It has been decided that Mr. Marconi's evidence with 
regard to the Imperial wireless telegraph scheme will not 
be taken by the House of Commons Committee until after 
Easter. The whole time of the Cornmittec since our last 
issue has been occupied in the cross-examination of Mr. 
W. R. Lawson, the financial journalist, who originally started 
the rumours that Cabinet Ministers had profited by their 
advance knowledge in regard to the agreement, and dealt in 
Marconi shares. 


In our last issue, page 65, line 19, for “біг Alexander 
Kennedy and the Secretary to the Post Office," read "Sir 
Alexander King, Secretary to the Post Office." 


ELECTRIC TRACTION NOTES 


The half-ycarly meetings of the Metropolitan Railway Com- 
pany and Great Northern & City Railway Company were 


held on Wednesday last week, and in both cases the question ` 


of amalgamation was discussed at some length. However, 
whilst the shareholders of the Great Northern & City Co. 
passed the necessary resolution authorising the gale of their 
undertaking to the Metropolitan Co., the shareholders of the 
latter at present fail to see any great advantage in the 


proposed acquisition, and it was agreed to adjourn the meet- 


ing for a fortnight in order to allow a number of the larger 
shareholders of the Metropolitan Co. to confer with the Board 
on the matter. 

After receiving a report as to the satisfactory working of 
trolley omnibuses. at Leeds, Rotherham, and Bradford, the 
Hythe General Purposes Committee recommend that, the 
trolley omnibus scheme of the National Electric Construction 
Co. shall be consented to. It is proposed, however, that one 
of the conditions of this consent shall be a contribution, not 
exceeding £1,000, for street improvements. 

The South Eastern & Chatham Railway Co., naturally 
enough in view of the L.B. & S.C.R. results, has the question 
of electric traction under their careful consideration. In 
fact, the matter has gone so far as to have been in the 
hands of a leading consulting engineer for some time, and as 
soon as his report is received it is possible that some public 
announcement will be made. 

Now that the amalgamation of the Central London Railway 
Co. and the City & South London Railway Co. with the 
London Electric Railway Companies has been formally 
approved by the respective shareholders, there will be, as 
might have been expected, considerable changes upon the 
boards of directors of the first named. Lord George Hamilton, 
Colonel Sir Herbert Jekyll, and Mr. A. Н. Stanley join the 
Board of the Central London, the latter as Managing Director. 
Mr. H. F. Parshall retires from the Board, but continues as 
Consulting Engineer. Mr. Stanley will also be Managing 
Director of the City & South London, and another addition 
to the Board of this Company will be Mr. T. C. Jenkin, who 
has resigned his position as the General Manager of the 
Company. Lord George Hamilton has resigned from the 
Chairmanship of the London Electric Railway Co., and is 
suecceded by Lord Farrer. 

An amusing summons was heard at the Bradford City 
Police Court last weck. There is an inter-communication 
arrangement between the Leeds and Bradford tramway 
systems, and it appears that a man travelling in a Leeds 
car on the Bradford lines was summoned for a breach of the 
Bradford bye-laws, in using obscene language upon the car. 
The point was raised as to whether in the circumstances 
the Bradford police had any jurisdiction, as the offence took 
place on a Leeds tramear, but eventually the magistrates 
decided to convict, and imposed a fine of 2s. 6d. and 13s. 
costs. 
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(This Patent Record 4s compiled by our own Editorial Staff and ss Strictly Copyright.) 


Specifications Published Jan. 30, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some ot the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 

412,12. Telegraphing over Power Mains. Soc. INDUSTRIELLE 
рез TELEPHONES. Wherever a receiving station is required, a 
neutral poiut is formed between the conductors. Signals are 
sent from any place by earthing one of the lines through a 
resistance or inductance, since this sets up a P.D. to earth at 
each of the neutral points, which may be utilised to work a 
receiver. Two figures. 

6.061/12. Pupin Coils. Е. A. Becker. The laminated core 
is divided, or its reluctance is regulated so that the magnetic 
flux is practically unitorm. Тһе core may consist of geometric- 
ally similar tubular cross-sections forced into one another, or 
bands of magnetic material may be spirally wound on one 
another. Four figures. 

8.260, 12. Igniters for Gas Burners. J. Kerru and С. Кен. 
A platinum filament is protected by a metallic cover having a 
small adjustable Duca piece. This louvred piece catches 
some of the main jet and diverts it inside the cover, where it 
is ignited by the filament. A large jet may thus be ignited 
with nu risk of cooling the filament by the rush of gas. Two 
figures. 

79.492 '12. Ignition Electrodes for Internal-combustion Engines. 
Н. Barver and M. ECKMFIER. Ап air-driven rotary metal dise 
in the ignition chamber has both electrodes pointing towards it. 
Тһе end of one scarcely touches the rim of the disc, while the 
end of the other is further removed. It is found that the 
spark, which is long. goes direct. from one electrode set to the 
other. and in. the direction of rotation of the disc. and there 
is no sooting. The disc may be made with pockets to ensure 
intimate mixing of the gases. Six figures. 

14.120 12. Overload Cut-outs to Automatically Cut-in Again. 
P. WesseL and T. Gvsrg&. А working relay is switched in 
on overload by the main circuit relay, which has a thin arma- 
ture. The armature of the working magnet effects a periodical 
interruption. of the main circuit through a contact arm pro- 
vided with an air.brake. There is also an auxiliary paralleled 
contact in a slot in the iron core of the working magnet. the 
working of which is always effected after that of the main 
contact, and at a greater speed. A contact spring in the work- 
ing magnet circuit maintains this circuit until the air. brake. 
after the demagnetising of the relay magnet, has moved а 
certain distance. Another contact spring, on the armature of 
the working magnet, is attracted. closing a circuit of the work- 
ing magnet through its arm. Five figures. 

14.759 12. High-frequency Undamped Oscillations. V. Е. 
Кккхү (Vat. Wireless Teleph. & Telegr. Co., U.S.A.). Movable 
series electrodes are controlled by а solenoid through clutches 
which engage with them through springs compressed by the 
solenoid. The electrodes are liquid cooled, and alternate poles 
аге metal and carbon. The carbon electrodes are perforated 
to allow of the free tlow of the cooling liquid in the direction 
of the axis. Seven fizures. 

14.855 12. Sterilisation of МИК. A. HrBnoNNER. M. уох 
RECKLINGHAUSEN, and V. Hrxri. The milk is first raised to a 
temperature of 50° €. to 70° С. for а short time, and then 
subjected to the action of ultra-violet light. 

10.045 12. Transformer Boilers. J. Batty. The liquid із 
heated by the hysteresis and eddy currents induced in a magnetic 
container mounted in refractory material. The magnetic frame 
extends throuch a series of tubes in the form of hollow coils. 
which communicate at the top with a steam collector and at the 
bottom with a mud drum. A number of circular tube systems. 
constituting the secondaries of as many transformers, may be 
arranged one above the other or side by side in the same body. 
The magnetic core may aiso be formed of superposed hollow 
Pieces or bundles of parallel tubes to form a feed-water heater. 
Three figures. 

19.590 12. Locomotives, Boats, &c. Оғвігкох. The driving 
motors have squirrel-caze rotors, and are fed bv a polyphase 
alternator coupled to a prime mover on the vehicle. The speed 
of the rotors is governed by adjusting the speed of the prime 
mover while starting: stopping and reversing is effected by 
ordinary control gear. 

253.755 12. Sparkless Commutation of a Rotary Mechanically 
Coupled to an A.C. Booster. SiEMENS-SCHUCKERT. The сот. 
pensating windings are energised by a current: varving with 
the load on the booster. as well as by the D.C. current from 
the converter. This extra exciting current тау be derived 
from extra brushes on an auxiliary commutator on the booster. 
and lvinz in the direction of the main poles: auxiliary poles 
mid-way between the main poles are energised by the direct 
current from the converter. Auxiliary windings on the booster 
armature may be used. or else an auxiliary dynamo with con- 


stant field driven by a D.C. motor whose armature is connected 
to the field coils ot the booster. These two machines may be 
combined into one, having two commutators, and operating in 
conjunction. with fields of different numbers of poles. Five 
figures. 
Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be oa sale at the Patent Ofiice Sales Branch, 25, Southampton 
Buildings, Lonaon, E.C., at the price of 8d. each, post tree. 
Summaries of some of the more important of these patents will 
appear in our next issue. 

Arc Lamps: PavuLiNG [Electrodes for endothermic gas re- 
actions) 24,051 /12. 

Distributing Systems, &c.: B. T.-H. and Garton [With vari- 
able-speed generators} 1,681/12. 

Dynamos and Motors: RoskENBERG [A.C. motor 
1,979/12. 

Electrometallurgy and Electrochemistry: Asnucnorr [Treating 
allovs of alkaline metals to obtain various products] 1,002/12; 
B.T.-H. (A.E.G.) [Welding] 2,545/12; Косхр and FisHer [Elec- 
troplating] 15.492/12; Bocvze {Furnaces} 21.290/12; Ges. FÜR 
ELEKTRO-OsMGsE [Extraction of water from animals, vegetables, 
or minerals] 25.545/12; CorLETT and Norsk KvAELSTOFAKTIESEL- 
SKAB [Ammonium phosphate and nitrate] 26.097/12. 

Heating: Batty [Boilers] 16.042, 12. 

Ignition: Dieu. {Rotating interrupters] 2,472 12. 

Incandescent Lamps: Восѕѕох апі Gvesnien [Vapour] 
991/12; WirsoN and Canporite Co. [Candle lamps] 1,178/12; 
Baitkv and PrEws [Renewable] 3.906 12; Lrstep, 9.983/12; 
B.T.-H. (С.Е. Со., U.S.A.) [Machines for forming filaments] 
11,252 :12. 

Instruments and Meters: 
9,094 ‘12. 

Storage Batteries: NıBLETT, 819/12. 

Switchgear, Fuses, and Fittings: MérrER [Holders for lamps] 
1,166 12: Vickers, Lip. and CRErrFiELD [Remote motor control] 
1.280 12: Price [Switches] 5.562 12: Parwer [Lamp-shade 
holders] 18.177 12; Luxpsrre [Switches] 21.915.12; De THIERRY 
[Automatic control for cut-outs] 22.251,12. 

Telephony and Telegraphy: WirLiaws (Enumeration of tele- 
phone calls] 28.171'11: REHDER and VoicTssERGER [Transmnting 
telegraphic code figures into words] 9,195 12; Praxe [Wireless] 
10.501 :12. 

Traction: Siemens Bros. (Siemens d Haleke) [Block signal- 
ling] 5.559 12; [siznals for supervising relative positions of 
turn-tables, &c.] 14.658/12. 

Miscellaneous: Нсхте and Нсхте [Battery lamps] 1.015/12; 
STERLING TELEPHONES (Schaffer dé Co.) [Mine exploders] 
9.712 12: Keim and Keita [Valve control] 6.517 12; Brecker 
[Pocket lamp] 19.246 '12. 

The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not vet published for sale. 

Distributing Systems, &c.: Becker [Abnormal pressure rise 
controlj 12,908 ‘12. 

Dynamos, Motors and Transformers: Coxrap [Vapour recti- 
fiers] 622 15. 

Electrochemistry: Ges. rtg. Evexrro-Oswose [Metal adsorp- 
tions} 29.049 12. 


Grant of Patent Allowed 
20.451 11. Telegraphic Relays. S. С. Brows. The Comp- 
troller has allowed the grant of the Patent [ELECTRICAL ENGI- 
NEERING, Vol. VEHI.. Oct. 5rd. 1912. p. 550. and Oct. 10th, 
1912. p. 564] subject to amendment. 


Lapsed Patent Restored 
4.4/1 00. Submarine Telegraphy. S. С. Brows [ELECTRICAL 
ENGINEFRING, Vol. VIH.. Oct. 24th, 1912, p. 598]. 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Arc Lamps: D. Timar and K. vox Dereser [Parallel carbon 
lamvs] 25.045 07. 

Distribution Systems, &с.: B.T.-H. (G.E. Co.. U.S.A.) 
(Control of two or more motors: fields supplied from unipolar 
venerater, 22.808 07. 

Ignition: P. A. Porre [Contact maker] 22.908 07. 

Incandescent Lamps: С. О. Basttas and G. Catvert [Sealing 
wires of copper or copper alloy into glass} 22.911 06; {Ав 
22.911 06 but ter all oxidisable metals} 22.3114 06. 

Instruments and Meters: А. O. Benecxe {Damping vanes and 
enclosing сазе] 22.356 02. m 

Switchgear, Fuses and Fittings: W. Хонманг and ARMOR- 
осст Mre. Co. [Xcrewed conduits and junction boxes? 22,789 06; 
J. S. RewortH and A. RawonrH [Series-parallel motor con- 
trollers? 25.075 06. 


control] 


Солвк and May [Galvanometers] 


Irs. 6, 1918. 
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Accrington: Large Power Supply.—Messrs. Peebles & Co., 
of Rishton paper mills, have applied for a minimum supply 
of 1,000,000 units per annum. A Sub-committee has been 
formed to negotiate the matter. 

Bedford: Street Lighting.—The Electrical Engineer recom- 
mends mains being laid in certain districts for street lighting, 
as he anticipates that once the mains are laid for this 
purpose there will be a good demand for private lighting. 

Dudley: Sale of Electricity Undertaking.—We announced 
some time ago that Mr. C. E. Savage, the Council's Chief 
Electrical Engineer, had accepted a position under the Earl 
of pid at Baggeridge Colliery. The Council have now 
advised that arrangements should be made for Mr. Savage to 
devote a certain portion of his time to look after their 
interests until the undertaking is transferred according to 
the arrangements which have already been made. The 
salary proposed for this work is £25 per month. After the 
transfer it is suggested that Mr. Savage should be retained 
at an annual fee of £21 for the purpose of inspection in the 
interests of the Council. 

Liverpool: New Plant at Lister Drive.—We reported 
briefly & short time ago that Mr. Harold Dickinson, the 
recently appointed City Electrical Engineer, had prepared a 
scheme for the re-arrangement and extension of the generatin 
plant at Lister Drive No. 1 power-house. A 8,500-kw. vertical 
Curtis turbo-alternator, representing the first portion of a re- 


construction scheme prepared by his predecessor in 1911, is 


at present on order, and when this is delivered the capacity 
of the station will be 11,000 kw. He also advises the laying 
down of four additional sets of 5,000 kw. or 6,000 kw. each, 
instead of two 8,500.kw. vertical Curtis sets as originally 
contemplated. When the previous 8,500-kw. Curtis turbo- 
generators were ordered, the, British Thomson-Houston Co. 
gave the Corporation & favourable option in the matter of 
price for the purchase of two others, but the Engineer con- 
siders the larger units as the right policy. Negotiations are 
being carried on with the B.T.-H. Co. in this connection. 
The boiler capacity for these extensions, Mr. Dickinson pro- 
poses, should be furnished by water-tube boilers, and he sug- 
gests the replacement at once of a battery of seven of the 
existing Lancashire boilers by water-tube, and the ultimate 
replacement of a further seven boilers as the additional 
generating plant is installed. Among other alterations pro- 
posed is the provision of a sub-station in the old Pumpfields 
Station, so that the uneconomical steam plant there can be 
shut down altogether for the greater part of the year. 
London: Woolwich: Development of Electricity Under- 


rong Аршин great efforts are to be made in connec- 
tion with Mr. J. F. C. Snell's scheme for reorganising the 
electricity undertaking, in order to put it upon a sound 


financial basis. Last week we reported that an offer had been 
made to the Erith Council to give a supply in bulk, and we 
now learn that a similar offer is being made to the Bexley 
Council. 
Wood Green: Electricity Supply.—Considerable controversy 
is taking place as to the relative advantages of the supply 
of electrical energy in this district being in the hands of the 
Tottenham & Edmonton Gas Co. or the North Metropolitan 
Electric Power Company. At a public meeting recently the 
voting went in favour of the latter course after a speech by 
'M. E. T. Ruthven-Murray, Chief Engineer to the Electric 
Power Company. The Council, who is being advised by Mr. 
G. W. Spencer Hawes, is at present giving its support to the 
Gas Company's proposal to acquire their electric lighting 
Provisional Order for £500. 


‘TENDERS INVITED AND 


PROSPECTIVE BUSINESS 
[Notes of Contracts Open are not repeated under this heading 
week by week until the last date for receiving tenders, as ia 
done in some of our contemporaries, but are only inserted once.] 

Generating Stations, Sub-Stations, Mains, &c. 
Aberdeen.—The recommendation to instal new plant at the 
power house has now received the sanction of the Corpora- 
tion. The main cause of the necessity for this new plant is 
an increase in the consumption of current for power purposes, 
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some 7,000 h.p. being at present connected to the mains. 
Approximately 50 per cent. of tho motors are hired out. 
An interesting feature is the large number of electric derrick 
cranes now being used at granite yards. А supply is con- 
templated to Banchory and Ballater, in connection with which 
high tension cables will be required. Total borrowing powers 
amounting to £80,000 are to be sought. 

Barking.—Lxtensions of the generating plant are under 
consideration. 

Bedford.—A loan of £1,800 for house services is to be 
applied for. 

Bolton.—A Local Government Board inquiry was held last 
week concerning an application for powers to borrow £122,200 
for the new power station. A period of 80 years was asked 
for the repayment of the loan. Generation will be at 6,500 
volts 50 cycles, and the new works will be linked up with the 
existing power station. The initial plant will be two 4,000 kw. 
turbo-alternators, and four water-tube boilers, each capable of 
evaporating 34,000 lbs. per hour. 

Darlington.—One 1,000 kw. steam turbo-alternator; one 
750 kw. &nd one 250 kw. rotary converters; one water-tube 
boiler capable of evaporating 15,000 lbs. per hour. Borough 
Electrical Engineer. Feb. 17th. 

Derby.—A 2,000-kw. turbo-alternator is required (see an 
advertisement on another page). 

Liverpool.—Considerable extensions are contemplated at 
the Lister Drive power-house (see under Local Notes). 

London: St. Marylebone.—Converting plant. General 
Manager, February 12th. (See advertisement on another 

age.) 
E Oldham.—A 2,000 kw. generating set is to be substituted 
for the 1,500 kw. set originally intended in the application 
for a loan, which will shortly come before the Local Govern- 
ment Board. 

Stoke-on-Trent.—A loan of £27,196 has been sanctioned 
for electrical extensions. 

Waterford.—An electric lighting scheme put forward by 
Mr. Lawless at an estimated cost of £3,900 has been adopted 
by the Asylum Board. 

Wednesbury.—A loan of £3,000 is to be applied for in 
connection with mains and house service extensions. 

Wrexham.—Extension of the mains into Rhos’ is under 
consideration. 

York.—The City Electrical Engineer has reported the 
necessity for a new 8,500 kw. alternator (£14,257); two water- 
tube boilers, chain-grate, stokers, &c. (£4,170); high-tension 
cables (£6,551); new battery and battery room (£4,722); 
stores, sheds (£600). The Electricity Committee recommend 
the necessary application being made to the Local Govern- 
ment Board. ј 

Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in exteting 
buildings. | Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Birmingham.—New Weights and Measures offices, Corpora- 
tion Street. City Engineer. 

Bristol.—Swimming bath. City Engineer. 

Cardiff.—Thirty workmen's cottages. City Engineer. 

Colchester.—School in Hamilton Road. Education Offices. 

Falmouth.—Forty-four houses for the Council. 

Glasgow.—Cinematograph theatre, Main Street, Pollok- 
shaws. 

Lianelly.—New Town Hall. 

London: L.C.C.—Camberwell and Cressy Road car sheds. 
February 25th. 

Lewisham.—The electric lighting of the infirmary is under 
the consideration of a Sub-committee. 

Manchester.—Riding school. Colonel Winder, National 
Buildings, St. Mary's Parsonage. 

Miscellaneous 

Leeds.—Twelve months’ supply of stores for Tramways 
Department. Tramways Manager, February 17th. 

Leeds.—Ten new cars are required by the Corporation. 

London: Battersea.—One year's supply miscellaneous 
stores for Electricity Department, including meters, Joint 
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boxes, carbon and metal filament lamps, &c. Borough Elec- 
trical Engineer, February 12th. (See advertisement. on 
another page.) 

St. Marylebone.—T welve months’ supply of various stores 
for Electricity Department. Town Clerk, February 26th. (See 
advertisement on another page.) 

St. Pancras: Arc Lamp Carbons.—Borough Electrical En- 
gineer, March 4th. (See advertisement on another page.) 

Manchester.—Twelve months’ supply of stores for Tram- 
ways Department. Tramways Manager, February 18th. 
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Eastbourne.—The Corporation have accepted the tender of 
the British Westinghouse Co. for & 1,500 kw. turbo-alternator, 
without condensing plant, running at 3,000 r.p.m., at £5,236. 
The turbine is of the pure impulse type. Fifteen other 
tenders were received. 

Epsom.—The tender of the Electric Construction Co. for an 
electrical pump at the waterworks has been accepted at £368. 


APPOINTMENTS AND PERSONAL NOTES 


— 


Mr. H. P. Stokes, on the occasion of his leaving the 
Ilkeston Electricity Department to take up his appointment 
as Chief Electrical Engineer at Bexley Heath, was enter- 
tained to dinner on January 22nd by members of the Council, 
and presented with a silver tea urn by the Mayor. He has 
ae been presented with a silver cake basket by the station 
staff. 

The following short list has been chosen from the applicants 
for the post of Burgh Electrical Engineer at Wishaw :—G. Н. 
Bellwood, Wishaw; W. J. Cooper, Uddingston; William 
M’Farlane, Holytown; J. W. Slorach, Hamilton; L. S. 
та Jordanhill (Glasgow); and 8. Williams, Mother- 
well. 

Among the salaries of head officials of the Birmingham 
Corporation which are being recommended for increase are 
those of Mr. R. A. Chattock, the City Electrical Engineer, 
from £1,200 to £1,500, and Mr. H. Foulds, Secretary of the 
Electric Supply Department, from £600 to £750 per annum. 

A new scale of salaries has been established for electrical 
engineers and assistant electrical engineers under the 
Admiralty. Electrical Engineers, £450, rising by £20 incre- 
ments to £650 per annum, with official residence or an allow- 
ance of £50 to £75; electrical engineers, lower grades, £300, 
rising by £15 increments to £400 per annum, with official 
residence, or an allowance of £50; first assistant electrical 
engineers, £250 to £350, and second assistant electrical 
engineers, £200 to £250. 

Mr. W. Innes, Assistant Electrical Engineer to the Poplar 
Borough Council, has resigned. 

It is recommended that the salary of Mr. W. Fenuell, 
Borough Electrical Engineer, at Wednesday, be increased 
from £300 to £325 per annum. 

Young electrical engineer required to assist in catalogue 
and advertising work, by Messrs. Siemens Bros. & Co., Ltd. 
(See an advertisement on another page.) 

Foreman wanted for wiring work. (See advertisement on 
another page.) 


Obituary.—The death of the Earl of Crawford and Bal. 
carres, F.R.S., removes one of the founders of the Institu- 
tion of Electrical Engineers and the first Vice-President 
(1872-4). At the time of his death Lord Crawford was the 
senior surviving officer. In 1869, he (then Lord Lindsay) 
"Started an electrical laboratory in Eaton Place, and it was 
there that the first inception of the Society of Telegraph 
Engineers was made. Не was made a Fellow of the Royal 
Society in 1878, and in the same vear was President of the 
Royal Astronomical Society. For the last twenty-three years 
he was Chairman of the Governors, Faraday House, where 
much of his original apparatus is preserved. The Institution 
of Electrical Engineers was represented at the memorial service 
іп the Chapel Royal, St. James's, on Tuesday, by Mr. W. 
Judd, Mr. R. Hammond, and Mr. F. R. Rowell. 

The death is reported of Dr. G. P. de Laval, well known 
as the Swedish inventor, of the high-speed impulse steam 
turbine bearing his name. Ніз sphere of activity was wide, 
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and embraced various chemical and other industries. He 
was the pioneer of centrifugal separators, constructed a boiler 
working up to 3,000 lbs. per sq. in., and was connecteg with 
a number of manufacturing companies and large electrical 


power schemes in Sweden. i 


MISCELLANEOUS BUSINESS NOTES AND | 


TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. Geo. Smith & Son, of 5, Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f., port of arrival, quoted on Tuesday night, was 
£74 10s. to £75 10s. (last week, £74 15s. to £75 5s.). 

Tantalum and Wotan Lamps.—Siemens Brothers’ Dynamo 
Works, Ltd. (incandescent lamp and fitting department, 
Tyssen Street, Dalston), inform us that they have arranged 
for the production of cinematograph films showing the pro- 
cesses of manufacture of Tantalum and Wotan drawn-wire 
lamps at the majority of first-class cinema theatres. 

The Langdon Davies Motor Co.—This company have in- 
stalled an additional telephone service (City 8888) at their 
City office, 110 Cannon Street. 

The Machine Tool and Engineering Association.— The ad- 
dress of this Association is now Queen Anne's Chambers, 
Tothill Street, Westminster, S.W. (Telegrams: Toolexib, 
Lóndon: Telephone, Regent 125). 

Magic Appliances, Ltd.—Mr. W. C. Jeary, General 
Manager, has been elected to a seat on the Board of this 
company. 

The M.A.N.—The London offices of the Maschinenfabrik 
Augburg-Nürnberg A.G. are being moved next week from the 
East block to a larger suite on the first floor of the West 
block of Caxton House, Westminster. 

Electrical Conduits, Ltd.—We are informed that Mr. 
J. R. A. Hemming has ceased to represent this company (of 
18 Bennett's Hill, Birmingham), and has no longer authority 
to act for them in any way. 

Osram & Robertson Fancy Dress Dance.—This annual 
function was held on Saturday last, and was much enjoyed 
by the 300 persons present. Prizes were awarded to Misses 
Ralombo, Brayshaw, Bignell, and Ritchie and Messrs. Wood- 
ward and Cook, and were presented by Mrs. C. Wilson. Mr. 
and Mrs. H. Hirst, Mr. M. Railing, Mr. F. Sells, and Mr. 
and Mrs. Shepperd were amongst the company. 


The ** Mazda Gems’’’ Bohemian Concert.—An_ exceedingly 
successful concert was given by the employees of Mazda House 
on Monday evening. The musical items and recitations were 
excellent. Some cleverly-executed caricatures of leading 
members of the staff рро on the programmes. А concert 
of the employees at Rugby was being held simultaneously, and 
telegrams of greeting were exchanged. 


Who said Strength?—4A coloured gentleman named William 
Osram was riding on a bicycle when he came into collision with a 
refuse cart belonging to the Public Health Committee of the 
Johannesburg Municipality. As has happened with numerous 
namesakes of his, Osram was undamaged, but he obtained £10 
compensation from the Johannesburg Corporation for damage 
to the machine. 
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SUMMARY | 


A NEW electric power station has been established 
in connection with the Swansea Docks. Current at 
3,000 volts is generated by turbo-alternators. There 
are four sub-stations, where the pressure is reduced to 
430 volts A.C. or 250 volts D.C. Open-type arc lamps 
are largely used for lighting, while metal filament 
lamps have been recenty introduced. A number of 
D.C. cranes are already in use and a 700-ton Scherzer 
bridge of 100-ft. span is worked through a C.M.B. 
converter, and has an elaborate system of signalling 
and interlocking. The fittings and repair shops have 
been converted from steam to electric drive. Besides 
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the equipments on the docks a number of works take 
power for machine tools, cranes, lighting, &c. Witton- 
Kramer magnets are being adopted for lifting iron pig 
and scrap. (Page 85.) 

THE London County Council has just acquired a 
new electrically-driven Cedes “turn-table fire escape,” 
in addition to twelve “first-aid ladders” which have 
been in successful operation for some time past. 
(Page 88.) 

А BURN-OUT of five pairs of 1 sq. in. feeders in Man- 
chester interrupted the supply in one of the sections of 
the city for 12 hours last Friday. Although the cables 
were completely burnt through, normal current was 
hardly exceeded, and the cut- oute did not act; in fact, 
the station only ‘knew of the interruption an hour after 
it had occurred. (Page 88.) 

SALFORD Corporation have accepted an offer for sup- 
ply “їп bulk” from the Lancashire Power Co., at an 
extremely low price. (Page 88.) 

A JOINT meeting of the Institution of Electrical 
Engineers and the Société Internationale des Electri- 
ciens will be held in Paris in the last week of May. This 
announcement was made by the President of the 
Société, Monsieur Grosselin, at the Annual Dinner of 
the Inatitution of Electrical Engineers last Thursday. 
At the dinner the Postmaster-General proposed the toast 
of the Institution, and made an interesting statement 
with reference to the Technical Committee nominated 
in connection with the consideration of the Marconi 
contract. (Page 89.) 

A NEW 1750-kw. triple-expansion direct-coupled set 
was Officially started up at Hornsey on Saturday last. 
(Page 89.) 

Mr. Е. Н. WuHysatu’s paper on the results of work- 
ing of the large Manchester battery has been further 
discussed by the Manchester Local Section of the 
Institution of Electrical Engineers. (Page 89.) 

A BALANCER starter, a new design of laundry iron, 
and an improved switch-holder are described in illus- 
trated articles. (Page 90.) 

A MEETING was held last week in London in connec- 
tion with the proposed formation of an association of 
engineers in subordinate positions in generating stations. 
(Page 90.) 

THE design of generators for use with Tirrill 
regulators is discussed in our “ Questions and Answers " 
columns. (Page 91.) 

WE refer to proapects of considerable extensions of 
railway electrification in London in the near future, 
and an important extension of the North-Eastern elec- 
tric lines. The Melbourne electric railway scheme is 
also being pushed forward. Some information is given 
of a large American railway scheme. The Oxford Cor- 
poration propose to enforce the penalties for the non- 
completion of the electric tramways. (Page 92.) 

MancoNr's Wireless Telegraph Co. have informed 
the Government that unless the contract for the pro- 
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posed Imperial wireless telegraph scheme is confirmed 
by Parliament by March 1st they will treat it as not 
binding. An underground telephone cable with Pupin 
coils is to be laid between Zurich and Basle. An appeal 
has been entered by the Postmaster-General against 
the portion of the telephone award dealing with the 
raising of capital. A large number of automatic tele- 
phone instruments are to be used in New Zealand. 
(Page 98.) 

THE Specifications published by the Patent Office 
on Thursday last included one by the B.T.-H. Co. and 
E. Garton for a pressure regulator and switching 
arrangements for automobile lighting from a variable- 
speed dynamo and accumulator set. Another specifica- 
tion deals with the speed control of two or more 
induction motors arranged in cascade, by E. Rosenberg, 
while W. S. Peake protects an emergency calling-up 
system for wireless stations, and J. H. de Thierry an 
automatic resetting overload circuit-breaker which only 
permanently opens the circuit if the overload persists 
through an adjustable time-limit. (Page 94.) 


MR. J. A. BELL, the City Electrical Engineer, АБег- - 


deen, is claiming £1,000 damages against the local 
Electrical Contractora’ Association.—The Scarborough 
Corporation contemplate purchasing the local Electric 
Supply Co.—The position of the Walsall Electricity 
Undertaking is causing some concern.—The Shropshire 
Power Co. has been deprived of its powers in certain 
districts recently incorporated in Birmingham.—Good 
progress is being made with the extensions to the 
Dundee power station.—A power cgntract has been 
entered into in Belfast on the basis of 30s. per kw. per 
annum, plus 0:54. per unit. (Page 95.) | 
Two 8,000-kw. turbo-alternators, rotary converters, 
and transformers are required by the L.C.C.; two 
5,000-kw. turbo-alternators at Stepney; economisers at 
Shoreditch, and a new generating set at Maidstone. 
Mains costing £80,000 are contemplated at Rochdale. 
and £1,000 at Peterborough. Stores are required at 
Ilford. and electric numns at Hereford. (Page 95.) 
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A Bonus dividend of 7s. 6d. per share is to be paid 
by the Chloride Electrical Storage Co., and a dividend 
of 15 per cent. for 1912 by Messrs. W. T. Henley's 
Telegraph Works. The Yorkshire Electric Power Co. 
made a net profit of £7,361 last year. (Page 96.) 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, FEBRUARY 1зтн. 
Institution of Electrical Engineers. 
8 ү ‘“ Notes on Parallel Operation," by А. R. Everest. 
nstitution of Electrical Engineers: Dublin Section. 
8 p.m. At Royal College of Science. 
Junior Institution of Engineers. 
2.90 p.m. Visit to Osram Lamp Works, Hammersmith. 
SATURDAY, FEBRUARY 15ru. 
Institution of Electrical Engineers: Scottish Section. 
Annual smoking concert at the Grosvenor, Glasgow. 
Birmingham and District Electric Club. 
6.30 p.m. Annual dinner at Swan Hotel, New Street. 
Old Centralians. 
6.45 for 7.30 p.m. Annual general meeting and dinner at 
Trocadero. 
MONDAY, FEBRUARY 17тн. 
Institution of Electrical Engineers: Western Section. 
4 p.m. At Bristol University. ‘‘Some Uses of the Strobo- 
scope,” by Prof. David Robertson. 
TUESDAY, FEBRUARY 18тн. 
Institution of Electrical Engineers : Manchester Students’ Section. 
7.50 p.m. At Municipal School of Technology. ‘‘Time 
Limits," by Н. B. Constantine. 
WEDNESDAY, FEBRUARY 1913. 
Institution of Electrical Engineers: Students’ Section. 
7.45 p.m. At Victoria Embankment. ‘‘Electricity Supply 
Policy," by С. W. P. Page. 
| Association of Mining Electrical Engineers. 
7 p.m. North of England Branch. At Armstrong College, 
Newcastle. Paper by Mr. R. Nelson, Chief Electrical 
Inspector of Mines. 


| The London Electrical Engineers. 

(To-paY) THURSDAY, FEBRUARY 13TH. С. Company.—Company Training, 
7 to 10 p.m. 

FRIDAY, FrBRUARY 14тн. D. Company.—Recruit Training, 7 to 10 p.m.; 
Company Training, 7 to 10 p.m. 

SATURDAY, FEBRUARY 15тн. Headquarters open for Regimental business 
from 10 a.m. till 12 noon. 

Момрлү. FEBRUARY 17TH. 4. Company.—Recruit Training, 7 to 10 p.m. ; 
Company Training, 7 to 10 p.m. 

Toesnay, FEBRUARY 151H.. B. Company. —Compauy Training, 7 to 10 p.w. 
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BUILDER to ELECTRICAL CONTRACTOR (who has looked in on newly completed job):—'' Look here, the 


next job you do for me has got to be in casing. 


| ain't going to waste time and spoil tools trying to get through 


your infernal tubes. Besides, you can get a fixing in woodl.. . might as well have gas!” 


Fer. 13, 1913. 


— — — 


Y the kindness of Mr. D. Fulton (Electrical 

Engineer, Swansea Harbour Trust) we were 
enabled recently to examine the interesting electrical 
equipment which has been completed at the Swansea 
Docks. It is only about three years ago, when the 
"King's" Dock was nearing completion, since the 
first step towards electric power supply was taken, and 
progress has been rapid. There are now in operation 
many electric cranes, machine tools, blowers, &c., in 
addition to the lighting and signalling. An inspection 
of the sketch plan of the docks, Fig. 1, will show that 
the Swansea Harbour Trust owns а considerable 
amount of land, some of which has been recently re- 
claimed. Many works are being attracted to sites on 
this land on account of the electric supply available , 
at reasonable rates. 
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from there by a Gwynne pump connected by a flexible 
coupling to a motor, which also drives Edwards’ air 
and force pumps through rawhide and cast-iron gear- 
ing. The motor for the 810-k.v.a. set is 20 h.p., and 
for the 440-k.v.a. sets 15 h.p., squirrel-cage type, 
supplied by Bruce Peebles & Co., Ltd., and controlled 
by British Westinghouse auto-controllers. When the 
water in the dock is lower than the circulating-water 
inlet, the circulating water is supplied by a 12-h.p. 
Crompton motor-driven Gwynne pump, which can 
deliver 2,000 gallons of water per min. against a total 
head of 10 ft. All the auxiliary motors in the station 
are supplied from a 95-k.v.a. transformer, which steps 
down from. 3,000 volts to 430 volts. The alternators 
of Bruce Peebles & Co.'s manufacture are star-con- 
nected. The rotors sre of the cylindrical type, and 
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Fic. 1l.—SkrrCH PLAN or THe Swansea Docks. 


The original lighting of the docks was carried out by two 


n 

150 kw. 100 cycle 2, volt single-phase alternators, but on the 
opening of the King's dock in 1 it became necessary to 
increase the supply, and Mr. Fulton, who had just joined the 
Trust, made arrangements for the loan of the machines used by 
the dock contractors, while the final scheme matured. The 
pressure was 250 volts D.C., and this had to be maintained by 
the new plant. 

Power is now generated and transmitted at 3,000 
volts three-phase. All motors above 50 h.p. аге run 
at this pressure, while smaller ones are run at 480 volts 
or else 250 volts D.C. The generating station 18 on 
the site of an old hydraulic station, so that any trouble 
due to uncertainty of foundations was avoided. The 
generating plant at present consists of one 810-k.v.a. 
three-phase 50-cycle 3,000-volt turbo-alternator, and 
two of 440-k.v.a. capacity. 

The turbines are of the Willans-Parsons reaction 
type at 3,000 r.p.m.; the steam pressure is 180 lbs. per 
sq. in., superheated 1509 F. The overload capacity is 
25 per cent. continuously, obtained by bye-pass valves, 
which can also maintain normal full load non-con- 
densing. The main governor acts upon a double-beat 
equilibrium valve, and controls the turbine within 
2 per cent. at all loads. A runaway governor, also 
workable by hand, comes into action when the speed 
increases 10 per cent., and cuts off steam. A 
Willans and Robinson's surface condenser fitted with 
an augmenter is used. Cooling water is brought from 
the dock through & culvert into a well, and pumped 


the slip-rings are of mild steel. The ventilation is by 
fans at each end of the rotor, and the air is discharged 
at top and bottom of the stator-cases. The exciters 
are of Bruce Peebles multipolar protected interpole 
type; the regulation is done by rheostats close to the 
machines on the shunt circuits of the exciters only. 
Callender's single-core lead-covered  2,500-megohm 
cables, carried on rack insulators underneath the floor 
and through ducts, lead to the generator panels. Each 
set is entirely independent. The main steam pipe 
and the atmospheric exhaust and condenser pipes are 
carried under the floor, the valves being operated 
through extended rods. 

The boiler-house is equipped with four hand-fired 
30 ft. by 8 ft. Lancashire boilers and Hotchkiss circula- 
tors with Sisaon superheaters, built by Н. & T. Danks, 
Ltd. (Netherton), and fitted with the “current” 
incandescent fire bridge. A Green economiser of 288 
tubes is placed at the back of the boilers. The main 
switchboard is on the main floor level, and, together 
with all the other boards, was supplied and erected 
by Crompton & Co., Ltd. It consists of three genera- 
tor panels with exciter panels directly underneath. 
seven H.P. feeder panels, and four L.P. distribution 
panels. The board is of the separate compartment 
type. Isolating switches are fitted to every cell, and 
are interlocked with the expanded metal doors. The 
bus-bars are similarly enclosed behind expanded metal 
screens. A rotary synchronoscope, made by Everett, 
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Edgecumbe & Co., is placed on a swivel bracket at 
the end of the board, and a N.C.S. leakage indicator is 
mounted under one of the H.P. feeder panels. Arres- 
ters of the General Electric Co.'s make, fitted with 
isolating switches, are mounted on the wall at the back 
of the board. The power factor of the system is about 
0°75, and the installation of a phase advancer is under 


Fic. 2.—ELECTRIC GANTRY CRANES AT THE NEW 
KiNc's Dock. 


consideration. The fuel used is ordinary steam coal, 
and we understand that the generating costs including 
all charges work out at about 054. per unit. Three- 
and-a-half lbs. are used per B.O.T. unit generated. 

There are four sub-stations, one in the generating 
station and the others at King's Dock, North Dock, 
and South Dock. In the first there are two 100-kw. 
interpole Crompton motor-generators, and in each of 
the others two 60-kw. interpole motor-generators and 
a 875-k.v.a. transformer. The Н.Р. panels are of 
similar design to the main switchboard. The motor- 
generators are controlled by oilimmersed auto-trans- 
formers. 

The whole layout, including that of the generating 
station, has been effected with the idea of consider- 
able expansion in mind, so that no great difficulty is 
likely to be met with when further extensions are 
necessary. The fire risk at the switchboards is small. 

The lighting of the dock quays, locks, railway sidings, 
railway and dock signals, and main roads is by 180 
10-amp. Crompton open-type lamps, 55 7°5-amp. 
Crompton-Blondel flame arcs, and 35 6-amp. Crompton 
enclosed arcs. The sheds on the King’s Dock are lit 
with open-type arc lamps, and those on the Prince of 
Wales, North and South Docks by Osram metal fila- 
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Fic. 3.—UNDERHUNG JIB TRANSPORTER CRANE IN 
WAREHOUSE ON THE NEW KiNG's Dock. 


ment high and low candle-power lamps, as well as the 
head offices, trustees’, workshops, &c. The arc lamps 
have clear glass lanterns, as the cost of replacement 
in case of fracture is low. The power supplied to the 
tenants on the estate is used for sawmills, fuel works, 
anthracite coal crushing and screening, flour mills, ship- 
breaking yards, dry docks, &c. 

The ship-breaking yards are those of T. W. Ward & Co., 
Ltd., and the ‘Shipbreaking Co., Ltd. The equipment of the 
former includes about 250 h.p. in motors, embracing a 40 h.p. 
shears, a 20 h.p. shears, a 5-ton gantry crane, a 30-ton jib crane, 
a smaller crane for feeding the shears, a Witton-Kramer magnet, 
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. boxes. 


Гев. 18, 1918. 


&c. The latter company have, besides a three-phase ball breaking 
gear, a somewhat similar equipment, and are, we believe, con- 
templating very considerable extensions to the electrical equip- 
ment. The Great Western Railway Co.’s repair shop takes 
25 h.p. for its machine tools, and the company also maintains 
about 100 aro lamps. The Trust’s fitting shops are entirely 
electrically driven, having three 25 h.p. and two 10 h.p. slip- 
ring Crompton-protected motors, and one 60 h.p. Peebles slip- 
ring protected motor, controlled by Ellison oil-immersed gear. 
The smaller motors drive lathes, a Roots blower for the black- 
smiths’ fires, punch, shears, plate bending tools in the boiler- 
makers’ shop, a circular saw and wood-working machinery, &c. 
The 60 h.p. motor drives an air compressor for the hammers in 
the smiths’ shop, and portable pneumatic tools. The costs have 
been reduced about £5 per week since the three small steam 
engines were done away with. 


The mains are carried on creosoted wooden poles, 
and are double-braided copper. The H.P. mains are 
suspended from a No. 8 S.W.G. galvanised steel wire 
by Henley’s rawhide suspenders; the cables going 
under the dock locks are the British Insulated & 
Helsby Cable Co.’s paper-insulated lead-covered and 
armoured. The overhead mains are brought into a 
galvanised iron cabin at each side of the locks, and con- 
nected to the submarine cables through trifurcating 
Distributing boards in these and similar cabins 
in different parts of the estate control the lamps and 
other circuits. 


Three electric cranes, of 2 tons capacity, are in use on the 
They were manufactured by C. 


King’s Dock (Fig. 2). & A. 


Musker, Ltd. (Liverpool), and travel on a gantry 21 ft. high 
and 52 ft. 3 in. long; this has an overhang over the road of 
17 tt., while the radius of the jib is 50 ft. 6 in., and the height 
of lift 70ft. For full load the lifting speed is 300 ft. per min.; 
slewing, 400 ft. per min.; cross travelling, 150 ft. per min.; 
and longitudinal, 20 ft. per min. The motors are of 60 b.h.p. 
for hoisting, 5 b.h.p. for piles 10 b.h.p. for cross travel, and 
5 b.h.p. for longitudinal] travel. They are totally enclosed 
Peebles D.C. interpoles series machines, with a temperature rise 
ot 70° F. at the one hour rate. The controllers are of the 
British Westinghouse tramway type. Overwinding switches are 
provided on the hoisting motions, and limit switches on the 
cross travelling motions. The gearing is cast steel machine cut 
throughout, magnetic brakes are fitted on the hoisting and cross 
travelling motions, a foot brake is also provided on the hoisting 
motions, the magnetic brake can also be released by a pedal, 
enabling the load to be lowered by gravity. One of the cranes 
it fitted with a Witton-Kramer 42 in. lifting magnet, controlled 
by an oil-immersed controller with non-inductive resistance in the 
driver’s cabin. The feeding cable is taken from the cabin to two 
slip rings enclosed in a spring drum on the jib, and over wooden 
sheaves to the magnet. The average lift is 16 cwt. of pig iron, 
out of rough pile in ship’s hold into trucks. Whilst unloading a 
cargo by slings recently, one lift was dropped into the dock. 
The magnet afterwards lifted it out. An installation of three 
jib cranes is projected. In а shed on King’s Dock, 400 ft. lon 

and 60 ft. wide, is a 34 ton overhead travelling crane wi 

underhung jib (Fig. 3), manufactured by Herbert Morris & 
Bastert, Ltd. (Loughborough). It has been working for about 
three years, and has four motions, longitudinal and cross trans- 
verse, hoisting and slewing. The full load speeds are :—Hoisting, 
45 ft. per min. ; longitudinal travel, 500 ft. per min. ; cross travel, 
125 ft. per min.; slewing, 250 ft. per min. The h.p. of the 
motors, one hour’s rating. is :—Hoisting, 20; longitudinal travel, 
20; cross travel, 5; slewing, 5. An overwinding switch is con- 


Fes. 13, 1913. 
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nected in the hoisting motion, and a limit switch in the cross 
travelling motion. The motors are series wound and protected, 
and, together with the tramway type controllers, are of British 
Westinghouse make. 

Two of the dock sheds are equipped with 1-ton Crompton 
overhead electr/c 1unaways, electric hoist and push travel. Ball 
bearings are used throughout. 
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Fic. 5.—100 rr. Span ScHERZER BRIDGE WITH 
C.M.B. CONTROL. 


A considerable amount of pit props is imported into the port, 
and is sawn up to order on the estate. A portable electric saw 
bench (Fig. 4) installed some time ago, has been very successful ; 
another one is now on order. . The present one was бирр by 
W. V. Waite & Co., Ltd. (Taff Wells, Cardiff), and built by 
Broome & Wade, Ltd. (High Wycombe). The saw is driven 
through a Hans Renold chain by a 7} b.h.p. Peebles totally 
enclosed compound wound interpole motor. Current is obtained 
from the lighting mains, ош a trailer cable, which is plugged 
into ironclad Berry Skinner D.P. switch-fuses, mounted on the 
lighting poles. 


'The generating station and five hydraulic stations are ven- . 


tilated with 36 in. Verity's exhaust fans, two of the hydraulic 
stations have Davis Perrett electric oil-eliminating plants, the 
boiler feed is taken from the hot well by small high-speed pumps, 
driven by General Electric Co.'s motors. 


Кто. 6.—INTERIOR OF ScHERZER BRIDGE CONTROL CABIN. 


Between the King’s Dock and a lay-by dock a Scherzer single 
road and railway bridge with a span of 100 ft. crosses the 
lock. Fig. 5 shows the bridge open and Fig 6 the interior 
of the control cabin. 1% is balanced with 340 tons of con- 
crete. The electrical equipment consists of a Crompton 
C.M.B. motor generator, and a main driving motor. Current 
is supplied to the switchboard at 250 volts D.C. One machine 
of the C.M.B. equipment is driven as a motor and the other 
as & generator, which has special windings for limiting the 
maximum current taken by, and for regulating the pressure 
on, the main motor, which drives the bridge through gearing. 
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In ease of breakdown the bridge can be worked by hand. 
The motor is 40 b.h.p. and runs at 500 r.p.m. A magnetic 
brake works on a brake sheave keyed on to the motor shaft. 
This brake has hand-release, and is released on the first 
point of the controller without influencing the motor. Speed 
control of the motor is obtained by varying the field of 
the generator, which in turn controls the main motor circuit 
pressure from zero to a maximum of 480 volts. The controller 
is incorporated with a reversing switch, and consists of а 
multiple contact switch; each contact is connected to a 
resistance unit. Fig. 7 gives the connections of the control 
and signalling circuits. A pedal switch is placed at the 
foot of the controller and mechanically connected to it so that 
it is impossible to work the switch until the controller 
is in the "off" position, and the brake on. Moving the 
controler to the first noteh releases the brake, and full 
field is given to the generator which at once builds up an 


Fic. 7.—CoNNECTIONS IN SCHERZER BripGe CONTROL CABIN. 


opposing pressure equal to the line pe so that 
although the main circuit is closed, the voltage at the 
motor із zero. Moving the controller weakens the 
opposing field of the generator until in the neutral 
position the full line voltage is applied to the driving 
motor; in this position the motor will run at half 
specd. A further movement of the controller reverses 
the generator field. Limit switches are mechanically operated 
by the movement of the bridge, at a position 6 ft. from the 
full-closed or full-open position. The action of operatin 
this switch in eitker direction opens the brake and fiel 
circuit, so that the generator volts are built up in opposite 
directions and the voltage of the main motor circuit immedi- 
ately drops to zero. Im order to operate the bridge with 
the limit switches in this position, the pedal switch is 
depressed, re-making certain of the field circuits which are 
independent of the controller. As the pedal switch cannot 
be opened until the controller is in the off position it is 
impossible to apply the full field instantaneously. The main 
switchboard consists of one D.P. knife switch and enclosed 
fuses, one ammeter, a locking bolt indicator, a 1'5 ampere 
D.P. switch for cabin lighting, one D.P. 5 ampere switch for 
indicator circuit, a Г5 ampere D.P. switch for the locking 
bolt, and а 1°5 ampere D.P. switch for the bell circuit. For 
indicating the position of the bridge, switches are provided 
on it, which, when operated, light a lamp and ring a bell 
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in the cabin. This indicates the nearly-home and full-home 
positions. The locking-bolt indicator shows on a dial whether 
the bolt is in or out. The whole, along with the C.M.B. 
motor generator and main controller, are installed in a cabin 
from which a full view of the operation of the bridge can be 
gained. The whole of the electrical equipment of the bridge 
was supplied and erected by Crompton and Co., Ltd. (Chelms- 
ford), and the bridge was constructed by Sir William Arrol 
and Co., Ltd. (Glasgow). 


A NEW ELECTRICALLY-DRIVEN FIRE ESCAPE 


HE London County Council has just taken delivery of 

an electrically-driven fire-escape of the kind known as 
a “turn-table ladder." It was supplied by Cedes Electric 
Traetion, Ltd. (112, Great Portland Street, W.), as were 
twelve “first-aid ladders” like the one described in Errc- 
TRICAL ENGINEERING, Vol. VIIL., March 28rd, 1911, p. 153. 
The chassis construction is well shown in the illustration. 
The Tudor battery is similar to those used in former escupes, 
except that some mechanical improvements have been made. 
It is placed under the seat instead of in the bonnet. 
Tho capacity of the battery is 200 ampere-hours at the four- 
hour rate, and its weight complete is 26 cwt. The hub- 
driving motors are of 20 h.p., as were those used originally, 
but by alterations in one or two details greater specds have 
been obtained. The total weight with complete equipment 
is six tons, of which the ladder is responsible for one ton. 
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CHASSIS OF ELECTRICALLY-DRIVEN TURN-TABLE FIRE-ESCAPE 
FOR THE L.C.C. 


When fully extended it is 90 ft. high, and can be raised in 
90 seconds by a 6-h.p. motor. The controller is fixed to 
the back of the framework, but is not shown in the illustra- 
tion. A feature of all Cedes controllers is that the fingers 
are separately detachable, being fixed by a spring and small 
screw. Three raising and three lowering speeds are provided 
for. A limit switch, seen by the hand-brake handle in the 
illustration, prevents overrunning. The swivelling motion 
is carried out by hand. To obtain rigidity when the ladder 
is to be used, the chassis is jacked up by four jacks fitted 
with swivel heads and coarse adjustments, as well as a 
convenient hand-wheel for the final adjustment. It is said 
that ten seconds is sufficiént time to take the jack from 
its housing immediately above the point of application, and 
to jack up the chassis. The following speeds were guaran- 
teed: 21 m.p.h. on the level and 12 m.p.h. up Pentonville 
Hill, but 255 and 16 m.p.h. were actually attained. 
Similarly the more recent of the “first-aid " ladders supplied 
attained a speed of 28 m.p.h. on the level against a guarantee 
of 25. The batteries will run for 5,000 miles before new 
positive plates are required, while the negative plates last 
twice this time. 


Low and Mixed Pressure Turbine Plant.—A long Paper on 
this subject was read by Mr. C. H. Goulden before the Students' 
Section of the Institution of Electrical Engineers on February 
5th. The author dealt with the advantages of exhaust steam 
turbines as regards economy and freedom from blade stripping 
and other possible sources of breakdown. Suitable vacua might 


be taken from 27) in. as a low limit to 29 in. as a maximum. ` 


Condensers. heat accumulators, and mixed pressure sets were 
also discussed, and a description of the governing gear was 
given. In the discussion, the Chairman, Mr. H. Brazil (Charing 
Cross, West: End and City Electricity Supply Co.). raised the 
question of the possibility of obtaining better results by the 
installation of a battery in certain cases. 
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MAINS BREAKDOWN IN MANCHESTER 


Ox Friday last one of the sixteen sections of the Man- 
chester distributing network was deprived of its supply 
from 9.15 to 11 p.m., owing to a breakdown on a feeder, 
which spread to four other pairs of feeders and yet did not 
cause a sufficiently serious short-circuit to throw out the 
cut-outs at the station. The area affected was bounded by 
the lower end of Market Street, Corporation Street, Fennel 
Street, and Witty Grove. | 

In Manchester the sixteen sections of the D.-C. network 
are all separate and not interconnected, and each is supplied 
by its own set of feeders. To the one in question there 
were five pairs of 1 sq. in. feeders, all laid in the same cutting 
and some in the same troughing. The cut-outs for each of 
these were set at about 1,500 amperes. A fault developed 
on one of the positive feeders and spread to all the others 
and burnt them completely asunder, so that the section of 
the distributing network was completely cut off. At no 
time, however, did the feeder ammeters register much тоге 
than normal load, although the current was, of course, ob- 
served to be unsteady, and actually the first notification 
received at the station of an interruption of supply was a 
telephone message from a consumer a whole hour after the 
fault had first developed. The cables in question are V.B. 
unarmoured, laid solid in bitumen. They are amongst the 
cables laid in the Manchester central area in 1893, and as 
they had fallen in insulation considerably of late, they were 
already on the point of being replaced. The particular feeder 
which burnt out was to have been replaced at the crossing 
by а new lead-covered paper-insulated cable during the Friday 
night following the burn-out, and the electricity department 
had been at work for a week or two in Mosley Street, driving 
a new heading under the tram lines to accommodate ducts 
for the replacement of some, and eventually all, of the ten 
cables in question. 

The two newspaper offices located in the faulty area, viz., 
the Manchester Guardian and the Manchester Courier, were 
never without their 400-volt power supply, owing to special 
alternative feeding arrangements. The Courier office was, 
however, deprived of its 200-volt supply, which the Guardian 
should have been able to secure through the special balancer 
installed on their premises for this very purpose. The rail- 
way stations at Exchange and Victoria are also provided with 
alternative feeding supplies. 


SALFORD CORPORATION TO BUY “IN BULK” 
FROM A POWER COMPANY 


T a meeting of the Salford Corporation vesterday а 
report of the Electricity Committee was adopted, recom- 
mending that a tender for the supply of current by the 
Lancashire Power Co. should be accepted. Current will be 
delivered at extra high tension at the boundary of Salford 
and Swinton, and the charge will be £8 per kw. of maximum 
demand for the first 1,000 kw., and £2 per kw. for any addi- 
tional demand up to 3,000 kw., plus id. per unit., on the 
basis of a supply for two or more years. (For one vear 
only the kw. charge would be £6.) | 
A tender had also been invited from the Manchester Cor- 
poration, but the Committee reported that ''the terms offered 
were so much higher that the Commitee consider it un- 
necessary and undesirable to quote them." 

The position was one of considerable difficulty and delicacy 
to all parties concerned. Mr. C. D. Taite, who is Engineer- 
in-Chief to the Lancashire Power Co., is Consulting Electrical 
Engineer to the Salford Corporation, and thus was unable 
to issue the specification or to adjudicate upon the tenders. 
No specification in the true sense of the term was issued, 
however, but the tenderers were asked to quote for (1) a 
minimum demand of not less than 1,000 kw., (2) an additional 
demand of 1,000 kw. on not more than fifteen minutes' notice, 
and (3) a further demand of 1,000 kw. on one ealender month's 
notice. Obviously this might imply a fixed minimum demand 
of 1,000 kw. amd what is practically stand-by for a further 
2,000 kw. It seems reasonable to suppose from the price 
tendered by the power company that thev considered that 
the full supply would be required, and not merely stand-by 
for the 2,000 kw.: while, presumably, the Manchester Cor. 
poration, having no guarantee, found it necessary to take 
aceount of the latter contingency. 

The present capacity of the Salford electricity works is 
about 9,000 kw., including all reserve plant, and the bulk 
supplv is intended in the first instance to be supplementary 
to this. 
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ANNUAL DINNER OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS 


N proposing the toast of the Institution of Electrical 

Engineers at the annual dinner, which took place last 
Thursday, Mr. Herbert Samuel, the Postmaster-General, 
made an interesting statement with regard to the Technical 
Committee appointed in connection with the consideration 
of the agreement between the Post Office and the Marconi 
Company. Mr. Samuel said that it was no easy matter 
to select members for this Committee, as it was necessary 
to combine competence, independence and impartiality. Мг. 


Duddell had the distinction of being the inventor of the. 


"singing arc," and so great was their confidence in his 
unpartiality that, in nominating him for this Committee, 
they had only fegred that he might feel biassed against 
the system [the Poulsen system] based upon his invention. 
In the course of his speech Mr. Samuel also referred to 
the rapid comparative growth of the electrical industry in 
this country as compared with that of the United States. 
In 1903 the exports of electrical machinery of all kinds from 
this country amounted in value to about £400,000, compared 
with about £1,000,000 in the United States. In 1911, how- 
ever, our exports had risen to actually more than those from 
the United States, viz., £1,791,000 as compared with 
£1,700,000 in the United States. 

Professor John Perry, in proposing the toast of the guests, 
said that it was a characteristic of the scientific engineer 
that he always talked and thought ''shop," and that was 
the reason of his success. He referred sarcastically to the 
people who always stated that new inventions had been 
anticipated in past ages, and said that if this had been so 
we should have been left without an ounce of coal to-day. 
He also referred to the remarkable fact that some of the 
most eminent men in this country had no knowledge of 
science at all. Тһе British Post Office, however, had, in 
his opinion, shown more enterprise in introducing new inven- 
tions than any telegraph or electrical company in the world. 

Lord Justice Buckley responded on behalf of the guests, 
as did also Monsieur Grosselin, President of the Société 
Internationale des Electriciens, and Herr Geheimrat Chris- 
tiani, President of the Verband Deutscher Electrotechniker. 
Monsieur Grosselin made the interesting announcement that 
his Society had invited the Institution to attend a general 
meeting with them next Mav, when there would be papers 
and discussions on electric traction, wireless telegraphy and 
other subjects, and visits to electrical works. We under- 
stand that the Institution has now definitely accepted this 
invitation, and the meeting will be held in the last week 
of May, probably from Wednesday to Friday inclusive. 


NEW PLANT AT THE HORNSEY GENERATING 
STATION 


E inauguration of the new 750 kw. set at the Hornscy 
generating station took place last Saturday. А Belliss 
and Moreom triple expansion engine of the latest design, with 
automatic expansion gear and oil pressure control running at 
250 r.p.m., is direct coupled to a ten-pole interpole shunt 
generator, by the Electric Construction Co. The engine has 
a special graphite and oil lubricator by Knowles & Wollaston. 
As the cost of water for condensing purposes is excessive, a 
turbine was not adopted, and a barometrie jet condenser 
bv The Mirrlees Watson Co., Ltd. (Scotland Street, Glasgow), 
is installed. Two Rees Roturbo pumps driven by the same 
28 h.p. motor by Bruce Peebles & Co., Ltd. (Edinburgh), are 
used: one supplies the condenser from the cooling tower 
ponds, and the other pumps the hot well water from the cool- 
ing ponds to the top of the cooling towers. Interposed in the 
21) in. exhaust main near the engine is a large Baker oil 
separator. To provide against failure of the vacuum due to 
heating of the condenser owing to cessation of the water 
supply. а 2 in. supply is laid on from the New River, and is 
controlled from the engine room. The make-up water from 
the cooling ponds is also supplied by this means. Water for 
the boilers from the hot well is delivered by a Rees Roturbo 
motor-driven pump delivering up to 2,000 gallons per hour. 
In order that this hot well water may be delivered propor- 
ti5nallv to the load on the engine, a controlling resistance 
eonnected in the shunt circuit of the motor pump is fixed 
near the main stop valve of the engine, and is adjusted by the 
dri*er according to the steam pressure. The switchboard 
„tensions consist of a dynamo panel and two feeder and bus- 
bar panels, by Spagnoletti, Ltd. | | 
In addition to the above plant, an electrically-driven Rees 
Roturbo 3-stage centrifugal feed pump has been installed. It 


. 125,000 kw. at the rate of 5,000 kw. per min. 


will deliver 3,000 gallons per hour into the boilers against a 
steam pressure of 180 lbs. per sq. in., and runs at а speed of 
2,000 r.p.m. The peculiarity of this type of pump is, that it 
is self-regulating to a large extent, and in the case of a stoker 
inadvertentl. closing all check valves, the rise of pressure 
is only small. Other recent extensions consist of a further 
Babcock & Wilcox marine type boiler evaporating 15,000 lbs. 
of water per hour with hot feed. To accommodate this the 
boiler house was enlarged, and will take a similar boiler, 
while the engine room will now take two additional 750 kw. 
sets. 

The extensions of plant have all been carried out under the 
direction of the Borough Electrical Engineer, Mr. Norman 
Staniland, and the staff at the Electricity Works. 


THE LARGE CENTRAL STATION BATTERY AT 
MANCHESTER | 


К. Е. Н. WHYSALL'S Paper on '' The Use of a Large 

Lighting Battery in Connection with Central Station 
Supply " was discussed at a meeting of the Manchester Local 
Section of the Institution of Electrical Engineers on January ` 
28th. (A report of the discussion in London appeared in 
ELECTRICAL ENGINEERING, January 30th, page 59). 

Mr. S. J. Watson (Borough Electrical Engineer, Bury) con- 
sidered that ав the ak load lasted about an hour and 
a half, a battery should be given a two-hour rating; on this 
basis, the cost of the Manchester battery worked out at £107 
per kw., while modern generating plant would cost about £10 
per kw., so that the difference in first cost was slight. He 
considered large batteries should always be kept on the bus- 
bars. The battery cables were a heavy item in the installation 
cost. The capacity on a two-hour rating should be equivalent 
to that of the largest machine. Alderman Walker (Manchester) 
considered twenty years as loan period for generating plant too 
long, as now only about seventeen years was allowed on tur- 
bines, while the period for boiler plant was even more restricted. 
This, however, only made the case more favourable for the 
battery. Mr. E. C. McKinnon (Chloride Electrical Storage Co.) 
said that in America batteries were chiefly used as stand-by 
plant. Makers there made their maintenance guarantees con- 
tingent upon the maximum number of charges and discharges, 
usually on a basis of 150 to 200 in five years, or about forty times 
per year. During a severe storm recently, the load on the 
New York Edison Co.’s stations increased from 75,000 kw. to 
In a case like 
this, engines could not be put on quickly enough, and the 
demand was met by the batteries, of which there were twenty- 
five at various points, representing 17,000 kw. At the end of 
its useful life a battery was still worth about 25 per cent. of 
its original value in the scrap metal. Mr. P. P. Wheelwright 
(Borough Electrical Engineer, Blackburn) considered a battery 
an advantage from the smoke nuisance point of view. Batteries 
were now built on sounder lines than formerly. The present 
battery at Blackburn worked hard, and the maintenance during 
the four years it had been installed was negligible. Mr. S. L. 
Pearce (City Electrical Engineer, Manchester) pointed out that 
on the very worst case for the Manchester battery there was 
a saving of £2,000 in its favour. The total units lost in the 
booster and battery were 700,000 units per annum, but the 
saving in coal alone covered this four times over. The design 
of the switchgear had given rise to more anxiety than any other 
detail of the installation. They decided to treat the battery 
board as a high-tension one, and to put the switches in separate 
brick cubicles. Remote control circuit breakers should always 
be installed as near as possible to the battery terminals. They 
were arranging now for control of their circuit breakers from 
more than one point for emergency tripping. Mr. C. L. E. 
Stewart (Borough Electrical Engineer, Rawtenstall) spoke of 
satisfactory experience with a battery. Mr. Bertram Thomas 
pointed out that there was no recognised basis on which to 
determine the size of battery most satisfactory, and suggested 
that some of the economies at Manchester were due to causes 
-other than the battery, as they began to appear the year before 
the battery was installed. Mr. A. G. Cooper (Borough Elec- 
trical Engineer, Colne) considered that to put in a battery 
equal in capacity to the largest generating unit was unwise, аз 
it would be in most cases too small before its loan period was 
up. Mr. W. Cramp (Manchester. Municipal Technical School) 
had found that makers would only guarantee 80 per cent. or 
90 per cent. of the rated capacity over a maintenance period. 
Mr. Whvsall replied briefly. 


I.E.E. Students’ Section.— Further changes have become neces- 
sary in the officers of the committee of the Students’ Section of 
the Institution of Electrical Engineers, consequent upon the 
election of Mr. D. Betts (vice-chairman) as Associate Member. 
Mr. G. W. P. Page has been elected vice-chairman in place of 
Mr. Betts, and Mr. E. T. Driver (24 Bradgate Road, Catford, 
S. E.) has been elected honorary secretary. 


A BALANCER STARTER 
NE of the disadvantages of 
balancer starters fitted with '' no- 

volt” relenses, is that the starter 
may be knocked into the * off" posi- 
tion, or may open on account of 
vibration when running, with the 
result that in the event of the system 
being much out of balance the side 
which is lightly loaded may have its 
lamps burnt out. To overcome this 
difficulty, the General Electrie Co., 
Ltd., have recently designed and 
patented a type of starter which 
avoids the use of a no-volt release. 
The arrangement consists of a main 
switch, which is interlocked with a 
starter so as to ensure that the 
starter must be in the '' off ” position 
before the main switch is closed; and 
if the main switch is opened when 
the starter is in the full ‘ор " or any 
intermediate position, it cannot again 
be closed until the starter arm is 
moved to the "off" position. Оре 
form of this starter is illustrated 
here. 
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BALANCER STARTER. 


LAUNDRY IRONS 


HE General Electric Co., Ltd. (67 Queen Victoria Street, 
E.C.), have brought out an improved pattern of electric 
iron, specially designed for laundry work. | 
Following the general design of the “ Magnet” domestic 
iron, the laundry iron is equipped with a replaceable heating 
element disposed so as to give a uniform heating effect over 
the whole area of the face, and clamped so tightly to the 
sole that the heat transmission is as perfect as can be desired. 
The element is formed of a special metal resistance strip 
mounted on mica, which arrangement lends itself well to a 
close application to the sole plate. Careful attention has been 
given to the toe of the iron, and the sharp point which is 
essential to the successful treatment of many classes of work 


Tue MAGNET LAUNDRY IRON. 


is not secured at the expense of an inadequately heated toe. 

Care has also been taken in the design of handle, which 
not only gives good heat insulation, but is so shaped that the 
hand and arm assume an easy position, partly owing to the 
handle being slightly sloped backwards. 

Three weights of '" Magnet" laundry iron are obtained, 
weighing 6 lbs., 74 lbs., and 9 lbs., each of which is stocked 
in pressures of 100 to 110, 200 to 220, and 230 to 250 volts. 
The 6 lb. iron takes 500 watts, and the 74 and 9 lb. sizes 
600 watts. 


* The Queen's Engineering Works  Magazine."—We have 
received from W. H. Allen, Son & Co., Ltd. (Bedford), a copy 
of this interesting and well-illustrated те which is pub- 
lished primarily for the purpose of circulation among the old 
pupils and apprentices of the firm with the object of keeping 
them in touch with the company. Messrs. Allen hope that such 
old students whom they have lost sight of will communicate with 
them on seeing this notice with a view to obtaining a copy. 
The number before us contains several interesting articles on 
engineering work in various parts of the world, and news as to 
the doings of many who received their practical training at the 
Queen's Engineering Works, Bedford. 


FEB. 18, 1918. 


| HE British Thomson-Houston Co., Ltd. (Mazda House, 

Upper Thames Street, E.C.), have introduced a new 
pattern of switch-holder which has some marked advantages 
over the ordinary key-holder, with its stiff, jerky action. The 
new switch, of which the company have sent us a sample, 
is worked by a beaded chain, and alternate gentle pulls of the 
chain switch the lamp on and off. The ratchet action by 
which this is accomplished will be understood from the illus- 
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CHAIN PULL SWITCH-HOLDER. 


tration. The action is very easy, and the chain is more 
readily taken hold of than the usual key, only one hand bein 
required. Twelve inches of chain are usually supplied, and 
the device should be useful for a variety of different kinds of 
fittings. The contractor who fits a B.T.H. full-chain switch- 
holder to a table standard, and keeps it standing on his 
counter is sure to make sales to many people who pull the 
chain out of curiosity and then want to buy the whole equip- 
meni. - 


THE ASSOCIATION OF ELECTRICAL STATION 
ENGINEERS 


A MEETING of members of the staffs of electricity supply 
stations in the London district and others was held last 
Thursday in connection with the formation of an association 
with the above title. Mr. C. F. Wade (Shift Engineer, 
Islington Electricity Works) was in the chair, and between 
30 and 40 persons were present. Mr. W. J. Ebben (7 Vernon 
Road, Stratford), who is acting as hon. sec. to the movement, 
made a short speech outlining the inception of the scheme, 
which, although originating in London, where a preliminary 
meeting had been held already, was being pushed forward 
all over the United Kingdom. A meeting was to be held in 
Dublin the following day, and similar meetings would take 
place soon in Manchester and Glasgow. Since the original 
announcements were made a large number of inquiries have 
been received, and there were some 2,000 who would prob- 
ably become members. The Association is not to be con- 
ducted on trade union lines, and its objects as defined at the 
last meeting are :—'' To raise the efficiency and general status 
of members of the Association; to provide means for social 
intercourse among its members, for their improvement, 
advancement, and recreation; to form an information bureau 
for the general assistance of members and employers." It 
was decided at the meeting that the subscription should be 
10s. 6d. per annum, payable in two half-yearly instalments, 
with an entrance fee of 2s. 6d. The affairs are to be 
managed by a committee of 24, of whom 12 form a quorum, 
but for certain reasons the names of the committee are not 
to be published. A provisional committee of 18 was elected 
and empowered to elect members to the Association, and 
draw up a scheme of organisation. The finances of the Asso- 
ciation are to be in the hands of a chartered accountant. 


Club Lighting.—The British Thomson-Houston Co., Ltd. 
(Mazda House, Upper Thames Street, E.C.), have sent us some 
particulars of the lighting installation recently carried out at 
the Cavendish Club, Piccadilly, for which they supplied the 
whole equipment. This forms a good example of modern effi - 
cient methods at the same time in keeping with club traditions. 
In all, 149 Mazda lamps of various sizes are used, and 141 Holo- 
phane reflectors have been installed. Wherever possible, the 
lamps have been fixed well above the line of vision, so as to 
minimise the effects of glare. In the dining-room a number of 
three-light cluster fittings, equipped with Mazda lamps and 
Holophane reflectors, are employed, and the illumination is 
uniformly brilliant over the whole room. 


Fes. 13, 1918. 


QUESTIONS AND ANSWERS 
BY PRACTICAL MEN 


RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 


Questions which we consider of sufficient general interest to our 
readers will either be replied to under ‘‘Answers to Corre- 
ошоо) or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS : A fee of 108. will be paid for the answer which 
we consider shows the greatest mertt, and 5з. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance о the question. In judging the 
replies, importance will be attac d to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient тети. Competitors desiring the 
return of their manuscripts, tf unaccepted, should enclose stamped 
addressed envelopes. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “тот de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,326. 
It is required to erect а simple wireless receiving ap aratus 


for experimental work, and some information on the following 
points is requested :—(1) What apparatus is necessary for 
enabling messages to be received up to about 500 miles? (2) The 
approximate length of aerial wires necessary, and whether it 
matters whether these are run vertically or at a sharp angle to 
the ground? (3) Cana suitable coherer be made by an amateur? 
If so, give particulars. (4) Is а telephone receiver sufficiently 
sensitive to be connected directly across the coherer without any 
other instrument, to enable messages to be received’? Assuming 
that this apparatus is fixed on а hill some 600 ft. above sea-level, 
will it be too high for satisfactory working ?—WIRE. 
(Replies must not exceed 1,000 words.) 


(Replies must be received not ‘later than first post, Feb. 20th.) 


ANSWERS TO No. 1,324. 
What is the best method to follow in the construction of а 
generator for use in connection with a Tirrill or other voltage 
regulator, where wide variations in the load take place, and 


where these are sudden and frequent, and sometimes of very 
short duration’—B. T. 

The first award (10s.) is given to “ М. M." for the follow- 
ing reply :— 

When it is intended to employ a separate regulating device 
with an alternating current generator, it is possible to 
cheapen the design of the generator considerably. For an 
alternator to have good voltage regulation its windings must 
be of low resistance, it must have a large number of armature 
slots per pole, and have a liberal pole pitch. To meet these 
three conditions will necessitate a larger machine, for any 
given output, than where voltage regulation is not of prime 
importance; there will therefore be a proportionate increase 
in the first cost of the machine. If, however, we can govern 
the terminal voltage by means of an outside source, it will 
be possible to have a cheaper design of generator. Although 
the question of power factor largely increases the difficulties 
of voltage be hears in the case of alternating current gene- 
rators, in order to have good regulation with both A.C. and 
D.C. machines, practically the same conditions with regard 
to design must be observed. Armature resistance must be 
low and ampere turns per pole a minimum; therefore, in 
either A.C. or D.C. machines good voltage regulation can 
only be secured by expensive design. On the other hand, if 
we are to have the assistance of a regulator, a cheaper design 
of generator can be employed; any shortcomings on the part 
of the machine being met by the regulator. The fact that 


a Tirrill regulator is unaffected by the power factor of the . 


load gives it a great advantage over self-contained methods 
of voltage regulation; the various arrangements for com- 
pounding alternating current generators are both complicated 
and expensive. 

[It might also be remarked that a ma: line constructed 
on these lines will have a lower short-circuit current than 
one specially designed for close inherent regulation.—Ed., 


Е.Е.) 


ELECTRICAL ENGINEERING 91 


The second award (5s.) is made to "Ohm," who writes as 
follows :— 

Speaking generally, the Tirrill Regulator will give satis- 
factory results when used with almost any type of generator 
or exciter, irrespective of their individual characteristics. 
The makers specify, however, that the exciter voltage at full 
load must not be more than twice the voltage at no-load. 
This is really the only point that has to be borne in mind by 
the designer of the generator. Assuming that the specified 
range in the exciter voltage has been exceeded, the makers 
are prepared, as а rule, to consider the proposition and to put 
forward a scheme.: The problem of adapting the Tirrill regu- 
lator to meet such а case presents certain difficulties, and as а 
result the cost of the Tirrill regulator outfit would be more than 
if the exciter voltage had been kept within the prescribed limits. 

Another point of secondary importance is that the exciter 
feld rheostat must be of sufficient capacity to reduce the 
generator voltage to at least 35 per cent. of normal at no-load, 
when the whole of the resistance is inserted. The exciter 
should be shunt-wound, and whilst a compound exciter 
will in most cases give equally ood results, the additional 
winding is quite unnecessary, an only means extra expense 
and complications which are quite unwarranted. The poles 
can be either solid or laminated, but as a general rule the 
Tirrill Regulator will come out cheaper if the former con- 
struction is adopted. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


CABLES.—An ingenious two-colour folder calls attention to 
an order for 1,115 miles of Armorduct vulcanised rubber cable, 
which has been placed by the Postmaster-General of New South 
Wales with the Armorduct Manufacturing Co., and gives an 
idea of the distance by means of maps. 

ELECTRIC MOTOR SYRENS.—A new catalogue of syrens 
driven by electric motors, for loud and penetrating errem for 
factories and other purposes, is being issued by Siemens Brothers 
& Co, Ltd. (Woolwich). These are compactly arranged, and 
can be controlled so as to give sharply defined signals. When 
used as fire-alarms they can be started by push buttons from 
any number of points. 

HOLOPHANE PENDANTS.—A number of designs of 
pendants, ceiling fittings, &c., for holophane bowls, spheres, and 
stiletto reflectors for semi-indirect lighting, are illustrated in a 
new catalogue just issued by the General Electric Co., Ltd 
(67 Queen Victoria Street, E.C.). These include some handsome 
Чеш, and the illustrations do them full justice. 

INSULATING MATERIALS, &c.—Messrs. Carson and Evans 
(3 Fenchurch Buildings, Е.С.) send us a copy of & card which 
they are issuing to call attention to the high quality of the 
ebonite and vulcanite which they supply, and also a folder 
giving some particulars of a new and cheaper material which 
they are supplying, where something is wanted at a lower rice 
than ebonite or vulcanite, under the name of Carvanite. Those 
interested are invited to write for samples. 

INTERCOMMUNICATION TELEPHONES.—A finely got-up 
catalogue from the British L.M. Ericsson Manufacturing Co., 
Ltd. (4 Chancery Lane, E.C.), deals with intercommunication 
telephone sets of all types and sizes. A special feature is made 
of a “secret” intercommunication system in which overhearing 


or interruption is impossible. This can also be used in conjunc- 


tion with exchange connections. Junction boxes, multiple 
cables, and other accessories are included. 
CINEMATOGRAPH MOTOR GENERATORS.— Several 


patterns of these sets for converting from alternating current, 
as well as for obtaining lower continuous voltages, are dealt 
with in a leaflet from the Electric Construction Co., Ltd. (Dash- 
wood House, 9 New Broad Street, E.C.). 

CALENDAR.—The Electrical Accessories Supply Stores (9 
Queen’s Terrace, Sheerness-on-Sea) send us а pretty little 
calendar for 1913. 

ARC LAMPS.—A price list from Siemens Brothers Dynamo 
Works, Ltd. (Supplies Dept., 58 and 39 Upper Thames Street), 
gives particulars of a new pattern of double enclosed alternating 
current long burning flame arc lamp. The lamp is specially 
suited for the lighting of large open spaces on account of its 
long burning hours, low carbon consumption, and economy in 
current, while its convenient size, not exceeding 3 ft. overall 
length, renders it also quite suitable for shop lighting. 

METAL FILAMENT LAMPS.—The Electrical Co., Ltd. 
(122.124 Charing Cross Road, W.C.) have just issued a new 
booklet dealing with Aegma drawn wire lamps for all purposes, 
including plain and twisted flame, tubular, and traction lamps. 
The booklet also refers to ‘‘Goliath” holders and shades for 
600 and 1,000 c.p. lamps. The company announce that they 
hold stocks of Osram, Mazda, Wotan, and Tantalum lamps, and 
they give some interesting notes on lamp manufacture. 
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ELECTRIC TRACTION NOTES 


The halt-vearly meetings of several of the London suburban 
railways companies which have just been held, all point to 
the possibility of great developments of electric traction in 
the near future. Following on the successful working of 
the single-phase line of the London, Brighton & South Coast 
Railway, the Company has, as we have already pointed out, 
decided to make considerable extensions of the system, and 
close upon that comes the announcement that the London 
& South-Western Railway Со. have decided almost at once 
to proceed with the electrification of the lines on the north 
side from Waterloo to Hounslow, Shepperton, Kingston, and 
Hampton Court. The complete scheme originally included 
the southern lines as far as Guildford, but for the present 
that portion will be developed by an improved. steam service. 
An expenditure of £1,000,000 is contemplated upon the elec- 
trification scheme. The work of conversion of these lines 
will probably be accelerated by the satisfactory results of the 
extension of the Central London Railway from the Bank to 
Liverpool Street, the increase in receipts on this line for the 
past усаг having been no less than £5,222, which is mainly 
attributed to the extension. In the North of England, the 
North-Eastern Railway Co. have decided to clectrify. their 
mineral line between Shildon and Newport (Middlesbrough), 
a distance of 18 miles. This company has decided to build 
10 electric goods locomotives at Darlington, the electrical 
equipment of which has been placed in the hands of Messrs. 
Siemens Bros. Dynamo Works; the contract for the equip- 
ment of the permanent way has also been placed with the 
same firm. An important announcement is expected on this 
subject at the forthcoming meeting of the Midland Railway. 

A Paper by Mr. R. A. MacMahon entitled '' The Rolling 
Stock Equipment of the Electric Railways of Great Britain "' 
was cad before the Students’ Section of the I.E.E. a 
short time ago. In the course of the discussion the chairman, 
Mr. Roger Т. Smith (Electrical Engineer, G.W.Rly.), said 
that the' similarity of the rolling stock of the British electric 
railways was largely due to the fact that electrification had 
taken place on practically each one of the sixteen railways 
mentioned in the Paper so as to get & more rapid service 
than formerly. The question why locomotives had been 
adopted for the electrification of the Berlin "' Stadt-Ring und 
Vorortbahn " (ELECTRICAL ENGINEERING, Dec. 6th, 1912, 
p. 696, and Jan. 16th, 1913, p. 40) was raised in the dis- 
cussion, and Mr. Roger Smith mentioned the following factors 
as probably influencing the authorities: Increased height 
of centre of gravity and therefore smoother running; posti. 
bility of using entirely spring-suspended motors; ability to 
use wheels of larger diameter and a much larger wheelbase. 
He was himself in favour of increasing the wheelbase on all 
motor trucks up to 10 ft. 6 in. or higher. Another reason 
was probably that with the extremely heavy trains run 
in Berlin it would not be possible to get single-phase motors 
on motor-coaches. He cited a case on the Metropolitan Rail- 
way where an old ear was equipped with motors in the cab 
so as to raise the centre of gravity; the life of the wheels was 
doubled. With regard to seating accommodation, there is а 
noticeable return to cross seats. With this design the car 
сап be filled and emptied must quicker than with the open 
car unless an "expensive staff of hustlers" travels on the 
train. 

The Great Falls Power Co., of Montana, has obtained the 
right-of-way for a transmission line 150 miles long for a 
period of 50 wears, subject to a supply being given to the 
Chicago, Milwaukee, & Puget Sound Railway. The moun- 
tainous main line between Harlowton Mount to Avery, 
Idaho, a distance of 440 miles, is to be electrified. The 
estimated time of conversion of the railway is about cighteen 
months. and work should start within the same time. Be- 
tween 50 and 100 locomotives will be required. According 
to the American electrical journals, a contract has been 
signed with the Montana Power Co.. which controls the 
Montana Power Transmission Co., the Madison River Power 
Co., and the Thompson Falls Power Co. Energy at 110.000 
and 60,000 volts will he fed to the railway company at eight 
different points, the minimum requirement for power being 
95.000 kw., and the maximum for the present 50,000 kw. 
It is said that. though nothing definite has been decided, 
probably 2.400-volt D.C. traction motors will be used, sup- 
plied from trolley lines. The generating stations will Бе 
located at Great Falls on the Missouri River; three will be 
near Helena. one on the Madison River in the Rocky Moun- 
tains, and another at Thompson Falls in Clark's Fork. 
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According to the Elektrotechnische Zeitschrift, an order 
has been placed with the Ganz Electricitáts A.-G., of Buda- 
pest, for the complete electrical equipment of the Italian 
]H-mile railway between Angera and Varese on Lake Mag- 
giore. The equipment is to be for direct current at 850 
volts, and ten motor-coaches have been ordered. 

Electric traction has been commenced on the Bevers, Zuoz, 
Schuls section of the Hhaetian railways, the well-known 
narrow-gauge system in the Engadine. The whole system is 
being equipped for electric working on the single-phase system 
at 10.000 volts, 163 cycles, power being supplied to motor- 
generator sub-stations from a large water-power station at 
25.000 volts, 50 cycles three phase. 

At the Committee of the Reichstag dealing with the pro- 
posed clectrification of the Berlin Ring u. Stadtbahn, accord- 
ing to the Elektrotechnische Zeitschrift, the opinion was 
expressed by the Chairman thut the cost of the additional 
steam rolling stock required to improve the service has been 
estimated too high, and the cost of the corresponding electri- 
cal installation too low. The cost of the necessary altera- 
tions to the telegraph and telephone systems if the single- 
phase system were employed would, he said, be nearer one 
million pounds sterling than the £250,000 allowed for this 
purpose. The representative of the State Railways affirmed, 
however, that the steam locomotives proposed by the Chair- 
man would not enable the required serviee of trains to be 
reached. 

A Select Committee has been appointed to inquire into 
certain aspects of Mr. С. Н. Merz's scheme for the conversion 
of tne Melbourne Suburban Railway system to electric trac- 
tion. Among the matters to be investigated are the reasons 
for the substitution of the overhead direct-current system for 
the third-rail system. 

According to the Board of Trade Journal, the Victorian 
Legislative Assembly has approved of the electrification of the 
Melbourne suburban railways being proceeded with on the 
understanding that no tender for the supply of electrical 
energy for traction purposes shall be invited or accepted 
without the sanction of Parliament. Н.М. Trade Commis- 
sioner for Australia states that the initial work of conversion 
will probably be started at an early date. 

Matters in relation to the tramway position in Oxford are 
evidently to be brought to a head because the Corporation 
have passed a resolution instructing the Tramways Com- 
mittee to apply to the National Electric Construction Co. 
for the penalties due in consequence of the failure to convert 
the tramway svstem to electrical working within the period 
specified by the Acts of Parliament. As we pointed out 
recently, the company-are considering the possibility of using 
petrol-electric tramcars. 

(rood progress is being made with the trolley omnibus 
scheme in Brighton, and representatives of the Brighton and 
Hove Corporations are meeting to decide upon the overhead 
equipment for the through routes. 

The Tottenham Council have agreed to the proposal of 
the Metropolitan Electric Tramways Co. to scek Parliamentary 
powers to run trolley omnibuses from Wood Green to link 
up with the Walthamstow tramway system. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


For over a week Mr. W. R. Lawson has been cross- 
examined by members of the House of Commons Committee 
which is inquiring into the Imperial wireless telegraph scheme, 
and the nett result of it is that he has practically wthdrawn 
all charges of corruption against Cabinet Ministers in con- 
nection with the proposed contract. The Committee are 
now considering а second interim report. The most important 
item of interest since Mr. Lawson's evidence is the receipt 
of a letter from the Mareoni Company stating that unless 
the contract is definitely confirmed by March Ist, they have 
been advised by Sir Robert Finlay that they are within their 
legal rights in regarding the contract at an end, and that 
they would, in fact, do so. This letter is in answer to a 
reply by the Postmaster-General to a previous commiunien- 
tion by the company refusing a request to treat the contract 
as at an end. 

We are informed that the meeting of the Advisory Com- 
mittee on Wireless Telegraphy will be held in private, and 
will not be open to the press. 

The Postmaster-General has entered an appeal against that 
portion of the award in the Telephone Arbitration which deals 
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with the raising of capital. By a majority of two to one 
(Sir James Woodhouse disagreeing with the principle adopted) 
the Commissioners allowed £247,189 for the cost of raising 
capital, in respect of which the company claimed £757,657. 

The results of some tests on transmission efficiencies of 
an wumbrella-type antenna and ‘‘counterpoise’’ at Fort 
Leavenworth, Kansas, by the U.S. Signal Corps are given in 
the Electrical World (New York). The antenna was of the 
four-wire type, supported by a pole 40 ft. high; each wire 
was 85 ft. long, aud connected by three insulators in series 
with a guy rope 150 ft. long. The bottom of the antenna 
was about 18 ft. from the ground. The counterpoise consisted 
of four wires, each 100 ft. long, rubber-insulated, laid upon 
the ground, outer ends insulated and-inner ends connected 
to the transmitter. Normally this counterpoise is spread out 
so that each wire is directly under one of the antenna wires. 
This is not really a counterpoise, but a capacity earth. By 
rotating the ошик through 45° а 17 per cent. gain in 
efficiency was recorded. This is difficult to explain. In- 
creases in efficiency to the value of about 15 per cent. were 
noted when an eight-wire antenna of the same natural period 
was substituted; the wires were 65 ft. long on a 40-ft. 
pole, the height of the lower ends of the antenna bein 
29 ft. above the ground. The regular four-wire antenna an 
counterpoise, with ends of antenna raised to 40 ft. above the 
earth, making а four-wire umbrella ''flat-top " aerial, gave 
an increase of about 40 per cent. The experiment repeated 
with the outer ends of the antenna lowered to within 3 ft. of 
the ground gave a loss in efficiency of 6 per eent. This result is 
not in agreement with carlier work carried out on much higher 
antenne, but probably the same laws of radiation efficiency do 
not hold when wires are close to the earth as when they are 
raised well above it. It is probable that even with the outer 
ends of the antenna wires in their normal position, 18 ft. 
above the ground, they are too low for good results. 

In an article in the Elektrotechnische Zeitschrift of Janu- 
ary 23rd, Mons. E. Leimer, of Nancy, describes some in- 


teresting experiments in wireless reception. In the immediate . 


neighbourhood of a large transmitting station he says it is 
possible to receive and read signals by laying out the con- 
necting leads of a high-resistance receiving apparatus on the 
window-sill. Signals had been read up to a distance of 
30 miles from the Eiffel Tower station with an antenna 
consisting of a wire netting of half a square metre stretched 
over the window-frame. In dry weather messages had been 
received up to 60 miles, using a roof drain-pipe or badly. 
earthed lightning eonductor. For the same distanee success- 
ful results were obtained with the gas-pipes of a house for 
the antenna, and the water-pipes of the same house as an 
earth, even when the resistance between the two was as 
low as 5 ohms. Within a range of 180 miles an antenna 
consisting of two wires 55 ft. long strung along the roof 
24 in. npart, and only 4 in. from the tiles, was sufficient. 
It is not necessary for the roof to be a high one. Good 
results were obtained for the same range with two &0-ft. 
lengths of wire strung parallel to, and only 3 ft. above, the 
ground in an enclosed xard. The lightning conductor of a 
55-ft. chimney made an excellent antenna when disconnected 
from earth, and it was noticed that when much black smoke 
was emitted the signals were much better, showing that 
the smoke had the effect of lengthening the conductor. If 
a wire is strung for a distance of some 150 to 300 ft. parallel 
to. and about 3 ft. from, an overhead lighting circuit, this 
makes an excellent antenna, enabling signals to be received 
at a distance of several hundred miles. Good results were 
also obtained by connecting the antenna lead of the reeciving 
apparntus direct with a working overhead А.С. lighting 
circuit. the connection being made through a condenser of 
suitable capacity to avoid earthing the cireuit. Overhead 
telephone lines can also be used for the purpose. With 
direct connection to a double circuit line, 300 vards long, it 
was found possible to receive signals from a distance of 
1.200 miles. Finallv, Mons. Leimer states. that he has 
eyeeeeded in receiving messages from Clifden at a distance 
of 770 miles by connecting his receiving apparatus direct to 


an ordinary double circuit overhead telephone line, and, 
moreover, by connecting the receiver telephone circuit 
again to the telephone line he has enabled a subscriber 170 
miles distant to hear the signals also, the same telephone 
circuit being thus used as antenna and as transmitting 
circuit. 

It is stated that in Tuckerton, New Jersey, a large wircless 
station on the Telefunken system is being installed. The 
tower will be 820 ft. high, and will be second in height only 
to the Eiffel Tower. It is proposed to establish direct com- 
munication with Europe and German West Africa from. 
these stations. 

It is announced that the six U.S. naval wireless telegraph 
stations in Alaska are to be opened for commercial purposes. 

It is stated that the New Zealand Government have de- 
cided to install automatic telephones in Wellington and 
Auckland, and that 1,000 instruments have been ordered 
from America for this purpose. 

The February number of the Marconigraph opens with a 
concise report on the findings of the International Conference 
with regard to the transmission of radiotelegraphic time 
signals. Following is a varied series of articles, amongst 
which is опе by Mrs. Eva Jordan on " Travel in the Congo." 
Another deals with the effect of volcanic eruptions on wire- 
less telegraphy; and a third tells the history of wireless 
telegraphy in Brazil. Capt. Beuttler contributes a humorous 
sketch, while the monthly biography is of His Excellency Don 
Jose de Bascaran y Federic. Lastly, there is an illustrated 
review on '" Heroes of Science," and a considerable amount 
of miscellaneous information as to the progress of the Marconi 
system ‘throughout the world. 

A 5-kw. wireless telegraph station is to be erected at Hong 
Kong. It is hoped that if the Imperial Government erect a 
high-power station at Hong Kong in connection with the 
Imperial wireless scheme, it will be available for long- 
distance commercial work. 

According to The Times Sydney correspondent, wireless 
stations are now operating in the six State capitals, also on 
Thursday Island and at Port Moresby. The Mount Gambier 
station will be open next week, and the Townsville, Cooktown, 
and Rockhampton stations next month. Before the end of 
June the Port Darwin, Wyndham, Broome, Roebourne, 
Geraldton, and Esseranee stations are all expected to be 
working, thus completely encircling the continent. 

For some time it has been decided to lay an underground 
telephone cable with Pupin coils between Zurich and Basle. 
Owine to the decision that the cable, whieh will cost some 
600,600. franes, was to be made by a Swiss firm, there has 
been some delay, but the work will shortly be taken in hand. 

The Dartmouth-Guernsey cable was down on the 29th 
January and telegrams had to be sent rid France until 6th 


: February, when repair was effected. Тһе Ottoman Govern- 


ment prohibited the use of secret language in telegrams for 


‘places in Turkey in. Europe and Asin, excepting the provinces 


cf Hedjaz. Yemen and Bassorah. Diplomatie. official mes- 
sages me, however, aeccepted.—The lines of the Indo-Europeun 
Telegraph Company between Kerteh and Soukhoum-Nale, and 
the cable between St. Jacques and Doson were down on the 
th inst.—The cables between Lattaquie-Palura, Scalanuova- 
Samos, Marmaritza-Rhodes, Besika-Tenedos, Tokio-Guam., 
ard Otranto-Vallona still await repair.—The Bissao-Bolama 
eable was restored on the 8th inst., and the lines between 
Teheran and Meshed beeumo deranged. 


Expiration of American and Foreign Patents.—In a recent 
decision, the U.S. Supreme Court held that American patents on 
inventions patented in foreign countries expire with the expira- 
tion of the foreign patent. notwithstanding claims that the treaty 
of Brussels of 1900 provides otherwise. 


Electricity and Fire Risk.—Our attention is called by an article 
in “Installation News," published by Simplex Conduits, Ltd.. 
to the following remark which appeared in the Post. Maqazine 
and Insurance Monitor: “Cheaper current. and cheaper lamps 
are still further replacing gas. and on the whole the change is 
materially improving the Fire Risk." 
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(This Patent Record ts compiled by our own Editorial Staff and з Strictiy Copyright.) 


Specifications Published Feb. 6, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 


819/12. Storage Battery Plates. J. T. Nisrerr. To improve 
the contact between the conductors and active material in 
batteries of the solid type, t.e., those in which porous masses of 
active material are used instead of grids supporting active 
material, the electrodes are made grid-like, and their pocketed 
fuses are pasted with active material. Before this has set, loose 
active material is packed between the electrodes and the porous 
pot of the cell. Two figures. 

991/12. Lighting Incandescent Vapour Lamps. Е. Восѕѕох 
and J. GUESNIER. Two positive electrodes are used. In the 
‘circuit of one is an {[nductance, and of the other a resistance, 
connected through a two-way switch. At starting, the inductive 
circuit is used, whereby а series of hot sparks is produced 
which forms the vapours required. Three figures. 

1.166/12. Incandescent Lamp Holders. A. R. Мёгтек. The 
holder is made entirely of insulating material, and is in two 
parts. 'l'he lower part is in the shape of a double cup, while 
the upper part forms a closure for the uppermost cup. In the 
partition which divides the lower part are two holes for the 
lugs of the porcelain fitting. A shade is held against a flange 
by a spring. One figure. 

1.280/12. Control Switch for Step-by-step Signalling Motors. 
Vicars and Н. J. CREFFIELD. Non-inductive resistances are 
connected between pairs of contact fingers, so that they are 
included in the circuit of one pair of field magnets when more 
than one pair are being energised at a time. By this means 
the armature movements are well defined, and sparking at the 
brushes and excessive currents reduced. Four figures. 

1.681/12. Automobile Lighting. B. T.-H. and E. Garton. 
A vibrating contact is controlled by an electromagnet with two 
windings, one across the generator armature, and the other across 
the field. An automatic cut-out controls the connections between 
the generator and a storage battery. To limit the charging 
current there is a series resistance, which is automatically short- 
circuited when the battery is supplying the lighting. There is 
a similar resistance in series with the lamps, which is cut out 
when thev are supplied from the battery alone. One figure. 

1,979/12. Speed Control of Cascade Induction Motors. E. 
Rosexserc. The rotor of the first motor is connected to a 
starting resistance through the stator of the second motor, 
which diis a short-circuiting switch whereby the resistance can 
be connected direct to the rotor of the first motor. Mechanically 
connected to the short-circuiting switch is a pole-changing switch. 
The resistance is always connected to the rotor of the first 
motor. Two figures. 

3.906/12. Renewable Incandescent Lamps. Е. M. Battery and 
W. Prews. A moulded glass bulb with funnel-shaped neck and 
a conical rubber stopper containing the leading-in wires and 
exhaust tube are vulcanised intact. An hermetically sealed joint 
is maintained by the vacuum, the atmospheric pressure keeping 
the stopper in position. By opening the exhausting tube, the 
stopper may be removed intact. One figure. 

7,602/12. Combined Cigar-lighter and Advertisements. Е. 
WEBER. An electric cigar-lighter is connected to a case con- 
taining illuminated advertisements. А motor-driven switch is 
also provided. Its function is to cause the advertisements to 
be successively illuminated once every time the lighter is used. 
Three figures. 

9.983/12. Incandescent Lamps. W. J. Lustro. The stem is 
provided with an extension, at the end of Which is a reflector. 
Filaments are arranged across the reflector and along the stem 
extension. Six figures. 

10,501/12. Wireless: Calling-up. W. S. Praxe. To call up 
all stations within range, each station is provided with a 
vibrating reed, mechanically tuned to the same frequency as 
that of the received impulses. It must have a considerable 
moment of inertia and small damping coefficient, so that com- 
paratively many impulses are required to set it vibrating suffi- 


ciently. The sending apparatus is of the Morse key type driven 
uniformly. Nine figures. 
16.042/12. Induction Boilers. J. Parry. The tube system 


in which the liquid is heated forms the short-circuited armature 
of an alternator having a movable inductor. The tubes are 
arranged in a circle round a central space in which the inductor 
rotates. The tubes mav be in slots in a magnetic frame, which 
mav be utilised as a feed water heater. Six figures. 

22.251/12. Automatic Circuit-breakers. J. Н. pr THIERRY. 
A momentary overload causes the breaker alternately to break 
and make circuit as long as the overload lasts, but after a 
certain time.limit the circuit is permanently broken. The 
actuating mechanism is held in the make position by a pawl 


actuated by a relay, and in the break position by a lever worked 
by a pin from a clockwork, spring-controlled toothed wheel, 
which advances by one tooth with every make and break. ‘To 
adjust the time-limit, the wheel has as many holes as it has 
teeth, and into one is inserted a pin. A weighted piston is 
raised by oil pressure, produced by a pump worked by the 
wheel. When rotation has ceased the piston descends, dis- 
charging the oil through a hole, whereby the lever holding the 
toothed wheel against rotation is released, and the wheel returns 
to its normal position. Five figures. 

24.155/12. Railway Signalling. J. W. Pacer. А signal 
svstem is described whereby ''the driver of a train may at all 
times keep the road ahead of him clear by causing signals to 
be displayed in advance, denoting that his train is approach- 
ing a certain block." Signals are worked by electric motors 
supplied from batteries, but are put into operation by a striking 
gear at the side of the track, worked by the train. Five figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, Lon E.C., at the price of 8d. each, post free. 

Names in italics indicate communicators of inventions from abroad. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

Distributing Systems, Cabies and Wires, Insulating Materials, 
&c.: B.T.-H. and Garton [Automobile lighting] 2,874/12; 
Von Drecer [Charging accumulators] 5,454/12; Сев. SIEMENS 
[Fireproofing moulded conductors] 16,044/12. 

Dynamos, Motors, and Transformers: Leitner [Brush gear] 
28,817/11; SipprLey, 1.999/12. 

Electrometallurgy and Electrochemistry: ^ NinrrrrT [Electro- 
lysis] 1,671/12; Marixo [Treating aluminium for metallic deposi- 
tion] 2,156/12; Расих [Electrolysis] 6,261/12; ReENNERFELT 
[Furnaces] 7,567/12; Murray [Electrotype] 8,746/12. 

Heating: MANN [Fluid heater] 26,485/11. 

Incandescent Lamps: DEUTSCHE GASGLUHLICHT, 2,284/12. 

Instruments and Meters: Recorp [Moving coil type] 26,241/12 
and 26,242/12. 

Switchgear, Fuses, and Fittings: MorrETT [Shade supports] 
28.462/11; Druserpr [Switches] 28.942/11; SELBY and PRESTON 
{Switch and fuse boards] 1,646/11; B.T..H. and Garton 
[Switches] 1,680/12; Leitner [Circuit control] 1.965/12; 
MvNRo [Spring shade holder] 2,020/12; Berry and MARKHAM 
[Fused switches] 3.338/12; Crirrorp [Automatic switches] 
5,915/12; Cox [Switches] 5,280/12; Levr and Rose [Portable 
reading lamp] 9.442/12; Bovp and TANsNAHiLL [Fuse] 12.275/12; 
SIEMENS-SCHUCKERT [Mercury motor-starting switches] 14,087/12; 
ScHOTT and Gen [Automatic switches] 25.518/12. 

Telegraphy: STILLE [Telegraphic photography] 12,709/12. 

Traction: PLACKALL and Jacoss [Tablet single-track working] 
1.852/12: Pierer [Petrol-electric] 3.281/12. 

Miscellaneous: Stewart [Ozonising. ventilating, &c.] 1.931/12; 
British Ever-READY Evecrric Co. (Неи)  [Depolarizers] 
25,784 / 12. 


The following Specifications are open to Insoection at the Patent 
Office before Acceptance, but are not yet published for sale. 


. Ignition: Boscn (Short-circuiting gear] 27,403/12. 
Telephony: TELEPHON APPARAT FABRIK ZwikTUSCH [Automatic 
selector switch] 16,151/12 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 


Distribution Systems, Cables and Wires, Insulating Materials, 
&c.: E. MürLEn [Plastic insulating material] 25,095 /07. 

Electrochemistry and Electrometallurgy: S. О. CowPrn-CorEs 
[Purifying electrolyte in centrifugal container by arc lights] 
25,145/07 ; [Making small copper tubes] 23,235 /07. 

Instruments and Meters: Hartmann & Braun [Magneto for 
resonance, instruments, tuned reeds, &c.] 23,318/07. 

Switchgear, Fuses, and Fittings: Verity’s апа Е. W. THORPE 
(Tilting incandescent lamp fitting without balance weights] 
21,202/05; B.T.-H. (G.E.Co., U.S.A) [Toggle joint circuit 
breakers] 25.449/07. 

Telephony and Telegraphy: I. Kirsee [Moving-col relays] 
23.386 /07. 

Traction: J. S. Rawortn [Regenerative control: construction 
details and car interlocking gear. Series turns on motor mag- 
nets] 22,551 /05. 

Miscellaneous: E. & О. A. Co. fAdjustable fans: Motor in 
spherical pivotted case] 22,701/04; J. C. Best [Locks of miners’ 
safety lamps] 23,086/07. 


[ 
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Aberdeen: City Electrical Engineer's Libel Action.—The 
libel action in which Mr. J. A. Bell, the City Electrical 
Engineer, is claiming £1,000 damages for slander against 
Mr. A. E. Milne, Hon. Secretary of the Aberdeen Branch 
of the Electrical Contractors' Association, has arisen through 
Mr. Bell's advice upon an estimate by a local firm for an 
clectrie lighting and heating installation. From the papers 
in the case it seems that the estimate was for 28s. ld. per 
point, and Mr. Bell, in the capacity of consulting engineer, ox- 
pressed the opinion that this charge was excessive.  Follow- 
ing on this, a letter was sent by the Hon. Secretary of the 
Aberdeen Branch of the Electrical Contractors' Association 
t» the Aberdeen Town Clerk, commenting on this matter, 
and couched in language which Mr. Bell maintains is a 
reflection upon his ability, and implies ignorance, incom- 
petence and want of professional skill on his part. Further, 
he claims that the letter was intended to damage him in the 
eves of the Aberdeen Town Council, and that in fact he has 
been greatly injured in his professional reputation by 
the statements made, of which, by the way, a withdrawal 
of and apology for is refused. For the defendant it is claimed 
that the statements were privileged and that the letter in 
question was written under the instruction of the Association. 
Further, it is contended that, looking to the character of 
the work, the statements made by Mr. Bell were untrue. 
e The case is expected to come on very shortly. 

Beifast: Power Supply.—Arrangements have been made to 
supply the Irish Flax Spinning Co. with power for their 
Bath Place mill on a basis of 30s. per annum per kw. of 
maximum demand, plus 05 per unit for a minimum of 
317,196 units per annum. ` 

Threatened Strike of Electrical Workers.—A demand is 
being mado by the electrical wiremen for an increase of from 
534. to 9d. per hour, and a strike has been threatened if this 
demand is not met. It seems that the membership of the 
local branch of the electrical wiremen' s association is 
about 230, most of whom are employed by Messrs. Harland 
and Wolff. This firm has paid a minimum wage of 9d. per 
hour, and have promised a further advance in March. It 
seems, therefore, that the effect of the threatened strike will 
be very circumscribed. 

Derby: New Plant.—At the last mecting of the Corporation 
it was decided to apply to the Local Government Board for 
sanction to а loan of £13,500 for the 2,000.kw. turbo- 
alternator set advertised in our last issue. The addition of 
this set will bring the generating plant of the Corporation 
up to 7,750 kw., but it is proposed to scrap two small engines, 
which will reduce the total to 7,450 kw. The chicf criticism 
on the proposal came from a shareholder in the local Gas 
Company, who expressed the opinion that the scheme pro- 
posed is only half a scheme and that it would be far better 
to remove the Corporation's new power station to a more 
favourable site, where it would be possible to produce more 
economicallv than at present. He himself, he said, was 
producing electrical energy cheaper than the Corporation. 

Dundee: Carolina Port Extensions.—Excavations on the 
site for extensions at the main generating station at Carolina 
Port are now well in hand, and pile-driving is to be started 
immediately. 

Electric. Driving.—Messrs. Mather & Platt are fitting a 
factory in the centre of the City with three-phase motors. 
Another factory which has recently been connected to the 
Corporation mains in the Lochee district has been fitted 
with the Schorch system of individual drive. 

Handsworth (Birmingham): Lapse of Electric Supply 
Powers.—The Board of Trade have issued an order depriving 
the Shropshire, Worcestershire & Staffordshire Electric Power 
Co. of their rights to supply electricity in Handsworth, 
Yardley, and a portion of King's Norton and Northfield, all 
of which are now included in the city of Birmingham. The 
company has never given a supply in these districts, and 
the Board of Trade's certificate is issued under the " Cesser 
of Powers " Clause in the Company's. Acts. 

Hove: Purchase of Electric Supply Co.—The poll of rate- 
pavers to decide as to the promotion of the Bill providing 
for the acquisition of the Hove Flectric Lighting Company's 
undertaking, has resulted in a majority of 369 in favour, the 
fivures being 1,380 in favour and 1,015 against. 

Leicester: Interruption to Supply.—The interruption to the 
supply on Wednesday last week has been explained by the 
Borough Electrical Engineer, who states that a short circuit 
ceeurred at the back of the main switchboard at the Avlestone 
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Generating Station. This switch controls the whole of the 
lighting supply of the town, and the fire that ensued could 
only be coped with by shutting down the whole supply. 
Temporary wires were then installed and in ten minutes the 
full supply was restored. 

Rushden: Electrical Power Station.—The Corporation have 
passed the plans for the generating station of the Rushden 
and District Electrie Supply Co., which recently obtained 
an electric lighting provisional order. 

Scarborough: Proposed Purchase of Electric Lighting Co.— 
The Town Clerk, Borough Engineer and Borough Accountant 
have been instructed to report upon the proposed purchase 
of the Scarborough Electric Lighting Company. 

Walsall: Position of Electricity Undertaking.—The General 
Purposes Committee recommends that & consulting electrical 
engineer be engaged to report upon the general position of 
the electricity undertaking, and to advise as to the course 
to be adopted to ensure its profitable working in the future. 


TENDERS INVITED AND 
PROSPECTIVE BUSINESS 


[Notes of Contracts Open are not repeated under this heading 


‘week by week until the last date for receiving tenders, as ts 


done in some of our contemporaries, but are only inserted once.] 
Generating Stations, Sub-Stations, Mains, &c. 


Glasgow.—Plant for one of the pumping stations for the 
new Dalmarnock Electricity Works is required at an estimated 
cost of £3,000. 

London: L.C.C.—Two 8,000-kw. turbo-alternators with 
condensers, &с.; three 1,500-kw. rotary converters; nine trans- 
formers for same with two starting transformers. Feb. 25th. 
(See advertisement on another page.) 

Battersea.—Additional boiler and mechanical stoker, &c., is 
required, at estimated cost of £8,275. 

fains extensions at an estimated cost of £200 are to be 
put in hand. 

Shoreditch.—Two Green type economisers. Borough Elec- 
trical Engineer. (See advertisement on another page.) 

Stepney.—Turbo-alternators, boilers, &c. Borough Elec. 
trical Engineer, March 17th. (See au advertisement on 
another page.) . 

Maidstone.—A new. generating set at an estimated cost 
of £5,020 is to be installed at the generating station. 

Oldham.—T wo 500-kw. motor alternators. Borough Elec- 
trical Engineer, February 21st. (See an advertisement on 
another page.) 

Peterborough.—A loan of £1,000 for mains extensions has 
been sanctioned. 

Tunbridge Wells.—The Corporation have referred the report 
of their Borough Electrical Engineer, with respect to the 
replacement of the small sets used on the light load, to its 
Consulting Engineers, Messrs. Boot & Partners, 7 Victoria 
Street. Westminster, for report. 


Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Clonmel.—Estimates are being secured for the lighting of 
the workhouse. 

Durham.—Training college for women. 
Shire Hall. 

Egham.—New drill hall for Surrey Territorial Force Asso- 
ciation. Secretary, Caxton House, S.W. 

Lincoln.— Extensions to County Asylum. 

London: L.C.C.—Leipsic Road School, Camberwell, 210 
points. Feb. 25th. (See advertisement on another page.) 

Westminster.—Theatre, near Charing Cross. Architects, 
Riehardson & Gill. 

Manchester. --F lectrice light and fittings for George Leigh 
Street municipal school, Ancoats. Education Offices, Deans- 
gate. 


County Architect, 
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Motherwell.—Cinematograph theatre, Brandon Street. 

Oldham.—New mill for Belgrave Mills Company. Archi- 
tects, F. W. Dixon & Son. 

Preston.—New baths. 

Torquay.—New municipal buildings. 


Miscellaneous 

Blackburn.—Twelve months’ supply of insulated material, 
fuse boxes, motors, motor starting switches, &c., for Elec- 
OS Department. Borough Electrical Engineer. February 
15th. А 

Сапайа.—А supply of electric motors is required for the 
equipment of the machine shops of the National Transcon- 
tinental Railway, Manitoba. Copies of the specification may 
be seen at .73 Basinghall Street, Е.С. 

Douglas (1.0.M.).—At a special meeting of the Town 
Council last week, Messrs. Handcock & Dykes were instructed 
to furnish full particulars of an electric lighting scheme 
estimated to cost £12,000. 

Hereford.—Electricity is to be substituted for steam for 
the pumps at the waterworks. A loan of £1,000 is required for 
the work. | 

liford.—Twelve months’ supply of arc lamp carbons, 
cables, house service fuse boxes, incandescent lamps, joint 
boxes, and meters. A. H. Shaw, Borough Electrical Engineer. 
February 25th. 

London: L.C.C.—Tenders are to be invited for 2,200 track 
insulators and 8,200 porcelains for the tramway system. 

Rochdale.—An additional loan of £80,000 for electrical ex- 
tensions is to be applied for. 

Stockton-on-Tees.—Twelve months’ supply of stores for 
Electricity Department. Electrical Engineer. February 19th. 
(See advertisement on another page.) 


tric derrick crane at £8,725. 

London: L.C.C.—Orders have been placed with the British 
Insulated & Helsby Cables, Ltd., and Messrs. Brecknell, 
Munro & Rogers, for fittings for the overhead tramways 
system. 

The following tenders have been received for number plates 
on the tramcars :—Venner Signs, Ltd., £3,805; Brush Elec- 
trical Engineering Co., £6,070; Hurst, Nelson & Co., £7,486. 
The first-named tender is recommended for acceptance. 

Manchester.—The following tenders have been accepted by 
the Corporation :—Testing battery at Ardwick cable stores, 
Tudor Accumulator Co.; transformers, British Electric Trans- 
former Co.; fuse boxes, British Insulated & Helsby Cables, 
Ltd; and paper insulated cable, Siemens Bros. & Company. 

Newcastle-on-Tyne.— Messrs. Ferranti, Ltd., have re- 
ceived a contract for the supply of tramcar meters. 

Newcastle-under-Lyne.—An order for cable has been placed 
with Callender's Cable & Construction Company. 

Salford.—An order for two-circuit breakers at £90 has 
been placed with Mr. Bertram Thomas. 


| 


The Shefheld Tramways Committee recommend an increase 
in the salary of Mr. A. R. Fearnley, the tramways manager, 
from £800 to £900 per annum, with further annual incre- 
ments of £25 to £1,000 per annum. | 

lhe salary of Mr. T. Hall, Borough Electrical and Tram- 
ways Engineer at Burton-on-Trent, is recommended for an 
increase from £225 to £275 per annum, and that of Mr. C. J. 
Melbourne, Chief Engineer at the Electricity Works, from 
£145 to £160 per annum. 

Mr. Bernard L. Myer has resigned his position as Chief 
Electrical Assistant with Messrs. Sloan & Lloyd-Barnes, con- 
sulting electrical engineers (Liverpool), and has taken over the 
management of the electrical and engineering department 
of Messrs. Fred. Wilkins & Brother, Ltd., 27-35 Duke Street, 
Liverpool. 

An engineer for line work is required by the Constantinople 
Telephone Co. (See an advertisement on another page.) 

The salary of Mr. J. W. Dugdale, General Manager of the 
Oldham Tramways, has been increased from £350 to £400 
per annum. 
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Messrs. W. H. Tritton and D. Ritson, shift engineers at 
the Gillingham Electricity Works, have resigned. Mr. F. 
Tutt, of Gravesend, succeeds Mr. Tritton, and Mr. F. Knell, 
of Sheerness, succeeds Mr. Ritson. 

Mr. J. M. Keenan, Chief Assistant Electrical Engineer at 
Torquay, is to have his salary increased from £166 to £180 
per annum. 

Mr. S. Williams has been appointed Borough Electrical 
Engineer at Wishaw. 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. George Smith & Son, of 5 
Philpot Lane, E.C., inform us that the price of electrolytic 
copper bars c.i.f. port of arrival, quoted on Tuesday night, 
was £74 to £76 (last week, £74 10s. to £75, 10s.). 

Lantern Slides.—Siemens Brothers Dynamo Works, Ltd. 
(Caxton House, Westminster), have extended and revised 
their list of lantern slides which are kept at Caxton House, 
and lent free of charge to lecturers, schools, &c., and now 
comprises 238 different slides of electrical interest. 

The G.E.C. Football Teams.—The still undefeated team 
from the Witton works was victorious last Saturday against 
the London office statf by 5 goals to 3. In the evening a 
most successful dinner and entertainment was heid, at which 
some seventy were present. 

Plant for Sale.—The whole of the plant at the Dunning 
Street generating station of the Sunderland Corporation is to 
be sold. (See an advertisement on another page.) 

Social Gathering.—Messrs. Rawlings Brothers, Ltd. (82 
Gloucester Road, South Kensington, S.W.), entertained some 
400 of their employees, with their wives and friends, on 
Saturday last at their annual social gathering, when an 
exccllent musical programme was performed. 

Dinner.— The employees of the Record Electrical Co. 
(Broadheath, Manchester) held their first annual dinner at the 
Brooklands Hotel, Cheshire, last Saturday. Mr. C. W. von 
Roemer, chairman of the company, presided. After some 
specches in happy vein, the proceedings terminated with a 
concert. 
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COMPANIES’ DIVIDENDS, REPORTS, 


MEETINGS, &c. 


Yorkshire Electric 
was £7,361, 


Power 

against £7,784 
the two previous years. 
of 1911 have permitted the writing off of £14,047 administra- 
tion and development expenses, and the payment of the dividend 
due on the cumulative preference shares, leaving £330 to be 


Co.—The net profit last year 
and £6,503, respectively, in 
The accumulated profits to the end 


carried forward, in addition to the 1912 profits. Out of the 
available balance of £7,691, a 6 per cent. preference dividend 
for the half-year to December 31st is to be paid, and after 
writing off special expenditure during 1911 upon generating 


plant (£1,920), the sum of £644 is carried forward. During 
1912 considerable expense has been incurred upon the generating 
plant and distribution system in order to cope with the in- 


creasing demand. The Yorkshire Waste Heat Co. is erecting 
a station at Barugh, near Barnsley. 

Dividends of London Electric Supply Companies.— Announce- 
ments of dividends by the London electric supply companies for 
1912 are now being made. The Westminster Electric Supply 
Corporation and St. James’s & Pall Mall Electric Light Co. 
announce final dividends, making 10 per cent. for the year, 
and the London Electric Supply Corporation 55 per cent. 

W. T. Henley's Telegraph Works.-A dividend at the rate of 
15 per cent. per annum for 1912 is recommended. 

Chloride Electrical Storage Co.—The directors propose to pay 
a bonus dividend of 7s. 6d. per share on the ordinary shares for 
last year by the issue of the 19,544 unissued ordinary shares. 
‘If the bonus is not met by the above issue, the remainder will 
be paid in cash. 

Liquidations.— A meeting of creditors of the Provincial Elec- 
tric Co. was held at 125 Edmund Street, Birmingham, on 
‘Tuesday. 


John E. Raworth, 


Susen Anne's Chambers, Chartered Patent Agent. 
| 30, Broudvag, Westminster, London, S.W. 
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SUMMARY 


‘HE co-operation of all sections of the electrical indus- 
try to form an Association for the purpose of adver- 
tising electricity was advocated in a Paper read by 
Mr. H. C. Palmer before the Manchester Section of 
the Institution of Electrical Engineers. Mr. Palmer 
had worked out his scheme in considerable detail, and 
the Paper was followed by a critical discussion, in the 
course of which a diversity of views were expressed. 
(Page 99.) 

We publish some more particulars of the position 
of affairs at Salford which made it necessary to make 
arrangements for obtaining a ''bulk " supply. The 
boiler plant is fully loaded, there is no space for ex- 
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tensions, and the load next winter is expected to be 
beyond the capacity of the present station. Had the 
Council not known that they were favourably situated 
for bulk supply, & new station would doubtless have 
been put in hand a year or two ago. (Page 100.) 

AN ingenious system of cutting metera out of action 


' periodically during non-peak hours to give the effect of 


double tariff charging, by means of resonating relays 
actuated by a small high frequency voltage superposed 
on the mains, has been developed by Mr. W. Duddell, 
Mr. A. H. Dykes, and Mr. H. W. Handcock. (Page 
101.) 

Tue resulta of an ТЕРТИ into the best kinds of 
induction motors for different services were given in а 
Paper by Е. C. Aldous read recently before the Man- 
chester Local Section of the Institution of Electrical 
Engineers. The effects of onerous starting conditions 
on squirrel eage motors were discussed at length. The 


. author recommends that all rotor joints be brazed or 


welded. (Page 101.) 

A FORMULA by which the natural period of oscillation 
of alternators may be more accurately determined than 
by the short-circuit method, was given by Mr. A. R. 
Everest in a Paper read and discussed before the Insti- 
tution of Electrical Engineers in London and Birming- 
ham. veh 108.) 

Tne lighting of a factory is described, and notes are 
given on a new oil switch and a house service fuse-box 
on page 104. 

Ах electric traction problem is mentioned in our 
Questions and Answers columns. (Page 105.) 

THE grant of & patent to V. Stobie for & combined 
gas and electric arc steel refining furnace is opposed. 
À luminous radiator patent, by H. J. Dowsing, cover- 
ing certain arrangements of reflectors to obtain a con- 
vector effect, expires on Monday next after a full life 
of 14 years. The Specifications published by the Patent 
Otfice last Thursday include one for telegraphic photo- 
graphy by C. Stille, and one for the arrangement of 
motors in electric locomotives above the wheel axles, 
which they drive by flexible gearing through a counter- 
shaft. This specification is in the name of P. Dawson 
and S. J. Lucas. (Page 106.) 

Tue Metropolitan Railway Co.’s shareholders have — 
now sanctioned the purchase of the Great Northern & 
City Railway.—Considerable dissatisfaction is ex- 
pressed with the position of the Lowestoft Corporation 
tramway system.—The proposed electrification of the 
Berlin Stadtbahn has been postponed pending further 
information with regard to a number of matters. (Page 
107.) 

Тнь Postmaster-General has again refused to release 
the Marconi Co. from the Imperi: al wireless telegraph 
contract.—Contracts have been placed for the erection 
of two pairs of Marconi wireless stations for Atlantic 
and two pairs for Pacific service.—The position of the 
Marconi Co. in Europe is also dealt with.—It is pos- 


m 


sible that the Hull Corporation will take over the old 
National plant there, and also be granted an extended 
license by the Post Office. (Page 107.) 

Tue Belfast Corporation have finally decided to erect 
a new power station.—The street electric lighting ques- 
tion in Westminster is again under consideration.—By 


& small majority the Cromer ratepayers have voted in 


favour of the disposal of the electricity undertaking. 
(Page 109.) 

WATER-TUBE boilers are required at Dundee; small 
generating plant for the Toxteth workhouse.—Street 
lighting schemes are under consideration at Shipley 
and Swanage.—Electric lighting plants are contem- 
plated at St. Luke's Hospital, Halifax.—Many authori- 
ties require twelve months' supplies of electrical stores. 
(Page 109.) 

IHE result of last year's working of a number of 
London electric supply companies are given. (Page 
110.) 


Strike at Evershed and Vignoles' Works.—On Wednesday 
last week between 200 and 250 men at the works of Messrs. 
Evershed and Vignoles, Ltd., came out on strike in conse- 
quence of a workman being discharged for neglecting his work. 
The men consider that he was harshly dealt with and demand 
his reinstatement—a demand which the Company, in view 
of all the circumstances, are not able to concede. The man is 
& member of the Scientific Instrument Makers' Union, but 
the hands were not called out by the Union, which, we under- 
stand, however, is now taking up the matter. The men are 
still “out,” but the employees in the stores, packing depart- 
ment, and winding and lacquering rooms are working loyally 
for the Company. Every member of the staff throughout the 
works is doing his. utmost to Help the Company, and a con- 
siderable amount of work is thus being completed; includin 
assistance given by members of the testing department an 
others, about 150 men are at work. | 

A Street Lighting Specification.—In March Mr. A. P. Trotter 
will read a Paper at a joint meeting of the Institution of 
Electrical Engineers, the Institution of Gas Engineers, the 
Illuminating Engineering Society, and the Municipal and 
County Engineers’ Association on a standard specification for 
street lighting. 
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ARRANGEMENTS FOR THE WEEK 
FRIDAY, FEBRUARY 218т. 
Manchester Electro-Harmonic Society. 
7.30 p.m. Concert at Albion Hotel. 
MONDAY, FEBRUARY 24тн. 
Institution of Klectrical Engineers: Newcastle Students’ Section. 
7.50 p.m. At Armstrong Coliege. ''Notes on a Single 
phase Traction System," by У. О. Haddock. 
TUESDAY, FEBRUARY 25тн. 
Institution of Electrical Engineers: Manchester Section. 
7.50 p.m. At the University. ''Some Recent Developments 
in Manchester Street Lighting," by S. L. Pearce and 
H. A. Ratcliffe. 
Electro-Harmonic Society. 
8 bm Concert (Ladies' Night) at Holborn Restaurant. 
THURSDAY, FEBRUARY 27тн. 
Tramways and light Railways Association. 
7.50 for 7.45 p.m. Annual dinner and smoking concert, 
Trocadero. 
Institution of Electrical Engineers. 
8 p.m. Fourth Kelvin Lecture: ‘Тһе Ohm, the Ampere, 
the Volt : a Memory of Fifty Years Before, 1862-1912,” 
by Dr. R. T. Glazebrook. 


The London Electrical Engineers. 


(roma) THURSDAY, FEBRUARY 20TH. С. Company.—Company Training 
7 to 10 p.m. 

Fripay, FkBRUARY ?léT. D. Company.—Company Training, 7 to 10 p.m. 

SATURDAY, FEBRUARY 22хр. A. and B. Companies (Right Half Battn) —Week- 
en Training at Dover. Service Dress. Parade at Victoria Station, L C. & S.E. 
Line, at 1 p.m. C. Company.—Week-end Lorry run. Parade at Headquarters 
at 2 p.n.: Service Dress. Headquarters open for Regimental business from 
10 a.m. till 12 noon. ` 

Mowpav. FEBRUARY 24TH. 4. Company.—Recruit Training, 7 to 10 p.m. ; 
Company Training, 7 to 10 p.m. 

TUESDAY, FEBRUARY 251н. B. Company. — Company Training, 7 to 10 p.m. 

THURSDAY, FEBRUARY 27TH. С. Company.—Recruit Training. 7 to 10 p.m. ; 
Company Training, 7 to 10 p.m. 


The British Westinghouse Club.—The spacious new premises 
of the British Westinghouse Club in Manchester were cere- 
moniously opened on Saturday last by Mr. Lange (Managing 
Director of the British Westinghouse Electnc & Manufacturin 
Co., Ltd.). The club is now open to all male employees o 
the company, and consists of a large hall capable of seating 
300 persons, a dining-room, and a two-table billiard room, as 
well as many smaller rooms and a miniature rifle range. In 
the grounds there are five. tennis courts and a bowling green. 
The club is financed by the company and the staff in equal 
proportions. 
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| Mr. H. CLIFFORD PALMER ADVERTISES ELECTRICITY. 


Fes. 20, 1918. 


ADVERTISING 


A; the Manchester Section of the Institution of Electrical 
Engineers last week, Mr. H. Clifford Palmer (Manager 
of the Publicity Department of the General Electric Co.) 
read an interesting paper on Advertising Electricity," 
illustrated with some fine designs for daily paper and poster 
advertising. He pointed out that, out of a population of 
forty-two millions in the British Isles, there were only a little 
over half a million consumers on the supply mains, and of 
these only a few thousands employed electric heaters, cookers, 
irons, kettles, &c. We had, he said, been too busy studying, 
experimenting, perfecting, and economising, to devote the 
necessary time and thought to advertising. He did not 
suggest that extensive action was justifiable or desirable five 
years ago but submitted that we had been somewhat apathetic 
during the last two or three years. He proposed that an 
“Electricity Publicity Association " should be formed, com- 
posed of selected members of the Electricity Supply Publieity 
Committee (representing the supply undertakings), the British 
Electrical and Allied anufacturers’ Association, and the 
Flectrical Contractors’ Association, and, that the main duty 
of the new Association should be to direct the operations 
(under expert advice) and control the general policy of а 
national educative electrical advertising campaign. Sub- 
committees could be formed by each Association for the 
purpose of obtaining the necessary funds. If every one in 
our large industry contributed, the subscription need only be 
quite nominal, and but little difficulty would be experienced by 
the various finance committees in collecting subscriptions from 
those actually interested, whether members of an association 
or not. For a comprehensive scheme to cover the entire 
country, he would like to see not less than £30,000 raised for 
a twelve months' campaign, but he did not suggest that such 
an amount was absolutely essential, or that operations could 
not be started with less. An an example he outlined a scheme 
for London and the district within a radius of fifty miles of 
Tondon, and calculated on the basis of a total expenditure 
of £12,000 for a twelve months’ comprehensive advertising 
effort in the area mentioned. He would divide the expendi- 
ture as follows: 


(a) Daily Press advertisements, five-twelfths. 
Editorial notices in the daily and weekly Press would be 
covered by the Press advertising. ae 

(b) Literature and circularising (this to a considerable extent 
would be self-supporting), one-twelfth. 

c) Central information bureau, one-twelfth. 

P Bill-posting, two-twelfths. 


e) Expenses of management and staff, one-twelfth. . 
Illuminated for night advertising, two- 
twelfths. 


He recommended that the Press advertising should be in 
the principal morning and evening papers, and divided into 
two periods—from the middle of March to the middle of June 
(cooking, ventilating, and other domestic applications, with 

wer intermixed), and from the middle of September to the 
middle ot December (lighting and heating, also with power 
intermixed). Не also recommended that the insertions should 
appear not less than one per week in each paper; the size 
of the advertisement varying from time to time according to 
the total sum allocated to the paper in question. For the 
opening of the campaign and 


animated signs 


for any special occasion (such 
as the opening of the London Electrical Information Bureau 
referred to later) full pages should be taken in papers enjoying 
the greatest and most influential circulation. Editorial 
notices could come ав & sub-heading to Press advertising, 
since to some extent the one carried the other. By this he 
did not desire to indicate that the money spent on advertising 
would positively buy the editorial columns of London's 
leading daily papers without further question; but no matter 
what might be said to the contrary, it would be bound to 
obtain greater recognition by the Press than was enjoyed 
to-day. Every week little paragraphs, which they would 
welcome, could be circulated to the editorial departments of 
various papers. He could foresee the day when the London 
and provincial papers would be willing enough to insert pages 
of popular electrical notes, in similar manner to the pages 
which now exist in most motor 
notes, fashion notes, Empire news, cycling notes, &c. With 
organised 
and with a qualified advertising man to act for the Association, 
he maintained that there should be no difficulty whatever in 
collecting nows items of public interest from supply stations 
throughout the country, from manufacturers, 
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tractors, and dispersing them in proper mauner to the Press. 
A considerable number of inquities, Mr. Palmer continued, 
would be received by the Publicity Association from its 
members for the supply of suitable literature descriptive of 


_ the various applications of electricity, although, undoubtedly, 


there would be certain bodies who would prefer to handle 
this work independently and locally. Others might wish to 
be supplied with suitable illustrations, border blocks, inset 
sketches, colour blocks for covers, &c., and also to be advised 
as to lay-outs, types, paper, size, &c., for their own locally 
prepared booklets. All such advice and information should 
be available for the use of members of the. Association. 
Circularising could be termed “intensive ” advertising, and, 
as it was, of course, limited in its sphere of operations, it 
should be handled independently by the various supply under- 
takings, manufacturers, and contractors. All subscribers to the 
Publicity Association should be entitled to purchase the 
Association literature at special rates. 

All the “extensive” advertising of the scheme would be 
conducted from headquarters in London, in which would be 
a Central Information Bureau to act in an adviso capacity 
as far as publicity was concerned for the benefit of all members 
of the Association, and inter alia to supply capable demon- 
strators for showroom work, &c. Little would be gained, 
however, in using this Bureau as а demonstrating showroom, 
as this work would be too restricted at one address and 
could be better administered from local showrooms in all 
districts. One of the most valuable functions of the Central 
Bureau would be the arrangement of cooking demonstrations, 
and lectures in connection therewith. 

Local showrooms should be properly or anised on 
co-operative lines. Where the contractors had already been 
sufficiently enterprising to establish good showrooms, station 
engineers should recommend the local public to make use 

о? them as if they were actually established by the undertakin 
itself. In other directions the showrooms already established 
by the supply undertaking would be the more desirable. In 
the smaller towns, where practically nothing had been done 
so far, the station engineer and the contractor might be brought 
together under the auspices of the Central Bureau. Then, 
with the possible assistance of the manufacturers, an attractive 
showroom might be established. All such showrooms, Mr. 
Palmer contended, should be more or less uniform as far 
as style and lay-out are concerned. А standard style could ` 
be set up by the Association, and as far as possible all 
the recognised electrical showrooms should be brought into 
line. Sales should not be effected at these authorised show-: 
rooms, but inquiries should be referred to the contractor 
nearest to their particular residence or place of business who 
was a member of the Publicity Association. For outlying 
districts where local showrooms would not be justified, it might 
be possible to organise а small travelling exhibition to move 
from district to district, staying for four to six days in each. 

As an example of the publicity that could be secured by 
bill-posting, the author referred to the Strand site in London, 
past which, it was estimated, over one million persons pass 
‘in a single day. In billposting, bold methods should be 
adopted, first in the size of the bill, secondly in the selection 
of colour scheme, thirdly in the design, and fourthly in the 
point made. As 4 general rule the less said on a poster the 
more effective the bill is likely to be. No attempt should be 
made to make more than one point. Provision should be 
made for a permanent display over two periods of three months 
each, of about 1,100 * 16.sheet double crown " (10 ft. by 6 ft. 
8 ius. upright) bills on selected billposting stations in the 
most prominent thoroughtares in London and Greater London. 
For the spring and summer campaign he suggested two bills, 
one advertising electrie cooking and the other advertising 
ventilation bv clectricity. In the autumn campaign he 
recommended first an advertisement of electric lighting, subse- 
quently replaced by one of electric heating. 

Electric signs would serve to advertise the general cause, 
but would also be an excellent advertisement for electric 
signs. Again, as an investment, they would have an apprecia- 
ting rather than a depreciating value: because, after a suitable 
“run” in the metropolis, the signs could be re-crected in 
prominent provincial centres, and so go on perpetually doing 

ood. 

: In conclusion, Mr. Palmer again emphasised the strict 
necessity for the proper control of actual operations by an 
export advertising man. The man selected should be, he 
said, an advertising expert first and an electrical man sccond. 
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Discussion. 


Mr. W. E. Warritow (Advertisement Manager of the Zlec- 
trician) said that the I.M.E.A. should be represented on the 
association proposed. He deprecated the advertising of gas by 
womparison with electricity. He considered that the editorial 
puff was now too stale, and had lost its power with the public. 
He found that station engineers liked to have the printing of 
their pamphlets done loca!!y; this acted as an incentive to the 
printer to become an electric power consumer. 


Mr. A. G. SEAMAN (British Westinghouse Co.) said that the 


electrical industry was now ripe for bold, general advertising 
on the lines advocated. To be successful, the scheme must be 
«“bd-operative and comprehensive. There were many points which 
would require the most careful attention before such a scheme 
could mature, and the most important was the raising of funds. 

Mr. Е. C. Калрнлы, (Editor of Electrical Engineering) 
thought the question was one of ways and means, since the 
principle was apparently universally approved. Getting started 
was the great ditficulty. The advantage of such a scheme being 
as great to those who did not contribute to it as to those who 
did, left very little direct inducement to offer those who found 
the money. Perhaps Mr. Palmer's Paper was merely brought 
before the Institution as a ballon d'essai, and the newly-formed 
Industrial Committee of the Institution, which is partly com- 
posed of representatives of the very bodies which Mr. Palmer 
had mentioned, was the ‘‘ Association " he actually had in mind. 
He favoured a large amount of daily Press advertising; in one 
of the informal discussions at the Institution (ELECTRICAL 
ENGINEERING, Vol. VIIL, p. 219) he had suggested that elec- 
tricity supply authorities should contribute an average of £50 
each for this рогрове annually, which would give а sum of 
£25,000 a year. The question had still to be decided, how- 
ever, whether supply authorities had power to spend money in 
advertising for the general good, and were not confined to such 
operations in their own district. The only way to get useful 
“editorial puffs” in the daily papers was to have first-class 

opular lectures on electrical subjects delivered by first-class 
lecturers in the principal public halls. A charge for admission 
should be made. There should not be free lectures in public 
showrooms. In conclusion, he said that the electricity depart- 
ment showroom, as it is run at present, is a poor sort of make- 
shift, and contractors had no right to insist that the supply 
undertaker must not sell unless they themselves provided good 
and adequate showrooms, in which every article suitable for 
use in the consumers’ installations could actually be bought. 

Mr. B. Wexsounn (British Insulated and Helsby Cables) 
said that the publicity scheme suggested should be under the 
auspices of the Institution. Manchester, he thought, would be 
a better centre to work from than London. Uniformly designed 
showrooms would be a great mistake. 

Mr. F. WALKER (British Westinghouse Co.) thought that the 
author’s scheme was not nearly big enough. Many firms spent 
more than £30,900 annually in advertising. The poor attend- 
ance at the meeting showed that the value of advertising was 
not properly appreciated. 

Mr. A. J. GnEEkNLY (Marcus Heber Smith) thought a 
publicity committee not much good in the way of helping with 
the advertising work ров such as the passing of сору, &c., 
and presumed it would confine itself to the raising and adminis- 
tering of the funds. Electric power should be advertised, he 
said, in the various trade papers, and not in the daily papers. 

Мг. L. Е. Horman (Osborne, Peacock and Co.) emphasised 
the great need of getting the money first. 

Mr. Е. SeLLs (General Electric Co.) agreed with the principle, 
and thought the scheme must be handled by an independent 
association; the Industrial Committee of the Institution had 
already enough to do. Regarding showrooms, it was a great 
_ mistake to warm up a customer and then to let him go before he 
could make his purchase, as was the case in municipal show- 
rooms, where sales were not allowed. Corporations could, how- 
ever, overcome this difficulty by throwing their showrooms open 
to manufacturers, charging them rent, and allowing them to sell 
their goods there; any profits over ordinary trade prices could 
be divided between the municipality and the contractors of the 
town. 

Mr. 8. RrNrTELL (Editor of Flectricity) thought electricity 
should be able to do as well as gas in the way of publicity, 
and thought supply authorities should contribute in the same 
proportion as the gas undertakings did to their publicity scheme. 

Mr. PALMER replied brietlv, and was accorded a hearty vote of 
thanks. After the meeting much interest was taken in Mr. 
Palmer's advertisement designs, the originals of which he had 
brought with him. 


THE SALFORD ELECTRICITY UNDERTAKING 
AND “ BULK ” SUPPLY 


N our issue of last Thursday we were able to announce 
that the Salford Corporation, at their Council meeting on 
Wednesday, the previous day, had definitely decided to 
necept the offer of the Lancashire Flectric Power Co. for the 
supply of electricity “in bulk," the load guaranteed to the 
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Company being a minimum of 1,000 kw. with possible increases 
to 8,000 kw. The resolution met with strong opposition 
by a small section on the Council, who maintained, not 
absolutelv without reason, that the tenders of the Manchester 
Corporation and the Company were not based on the same 
estimate of the Salford Corporation's requirements. We 
believe, also, that the Manchester Corporation had suffered on 
a previous occasion on the question of standbye, and therefore 
without definite guarantee felt bound to assume that the 
tender must be for 1,000 kw. supply and an actual standbye 
of a further 2,000 kw., which might not be earning anything 
by sale of current. In addition, the mains required to bring 
the supply from Manchester to the Salford Electricity Works 
(which was the point at which they were asked to deliver) 
would have been much longer than those required by the 
Lancashire Power Co. to supply at the boundary of Swinton 
and Salford. It is to be noted in passing that the report 
of the Committee recommending the acceptance of the Com- 
pany's tender did not contain any mention of the method 
of measuring the maximum demand. 

The position at the Salford Electricity Works which led 
up to the inviting of tenders for supply “ір bulk" was as 
follows. The present equipment of the station comprises eight 
750-kw. three-crank vertical tandem compound Browett- 
Lindley—Mather & Platt sets, two Willans-Siemens 1,000-kw. 
turbo sets, and one Willans—Brown Boveri set of the same 
size. In order to increase the capacity of the 750-kw. scts, 
and also to render them more efficient in steam consumption, 
it was proposed to convert the engines to the '"uniflow " 
system, and the work on one of the sets is in hand as a 
trial. It is anticipated that the capacity would be increased 
to 1,000 kw., and it appears that the generators are capable 
of giving this output. This would ultimately increase the 
capacity of the station to 11,000 kw., or, assuming two sets 
always in reserve, 9,000 kw. The boiler plant is, however, 
at present insufficient for this larger gonerator capacity, and 
there is not room for extensions of it. On the whole, there- 
fore, owing to possible further delays in the alterations of the 
engines, largely due to exigencies of load which would prevent 
any considerable number of the 750-kw. sets being out of 
commission at the same time for the alteration, and also 
on account of the position with regard to the boiler plant, and 
further increases of load coming on shortly, either a new 
station or taking a *' bulk" supply become an urgent necessity. 
In fact, the Council admit that, if & single engine broke down,. 
the position would be serious, that it is impossible to find 
space for more boiler plant, and as they estimate that from 
two-and-a-half to three years would be required, in the most 
favourable circumstances, to erect & new etation, arrangements 
for a bulk supply were absolutely necessary. 

To convert the extra high-tension three-phase current to 
low-tension D.C., three rotary-converters with the necessary 
transformers and switchgear are to be obtained at once, and 
tenders are being invited now in advance of the sanction of 
the Local Government Board to the loan of the £12,000 
necessary for these, to allow six months to obtain delivery. 


Batti Wallahs.—There was an informal meeting on Wednesday 
last week. The date of the annual dinner has been postponed 
to March 15th, owing to the proximity of the original date to 
the annual genera] meeting, which takes place on March 3rd. 


Old Centralians Dinner.—The Annual Dinner of the Old 
Centralians was held on Saturday. Sir John Wolfe Barry, 
K.C.D., who was in the Chair, said that the College was never 
more successful than at the present moment. Its inclusion in 
the Imperial Technical College added increased lustre, and the 
students of the City and Guilds Engineering College represent 
about half the total number of students of the I.T.C. Within 
a reasonable number of months the extension of the building 
would enable more students to be accommodated, and would give 
more room for research and post-graduate work. In the course 
of his speech, responding to the toast of the College, Prof. 
Dalby told an interesting story of a new student who only 
turned up a week after the commencement of the term; he had 
received a notice that the session would start on the 10th 
proximo, and had interpreted this to mean about the tenth of 
the next month. Dr. G. T. Moody, who proposed the Old 
Centralians, and who is the new President, deplored the closing 
of the Chemical Department at the College. Mr. W. Duddell, 
F.R.S., Past.President, in replving, said that he hoped that 
the new laboratories and greater space would not make it too 
easy for the students, as the student often learnt more by being 
compelled to make the best use he could of limited space and a 
limited. supply of apparatus. The membership of the Old 
Centralians is now 1,019. The opportunity for meeting old 
friends was much appreciated, and the party did not break up 
until some time after the close of the speeches. 
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THE CONTROL OF METERS, SWITCHES, &c., 
FROM THE CENTRAL STATION 


AST week, through the courtesy of Messrs. Handcock and 

Dykes, we were able to see on the mains of the Egham 
and Staines Electricity Co. an interesting system at work 
for the control of meters used in a two-rate system of 
charging, from the central station, using only a single meter 
without clock-switches. Briefly, the system is to cause the 
meter shunt-circuit to be broken for, say, five minutes out 
of every seven during the non-peak hours by means of a 
relay actuated from the supply station by means of a super- 
posed high frequency alternating current all over the system. 
This gives the equivalent of charging at the desired lower 
rate during the day-time without the need for two meters. 
The relay used is cheaper than an equivalent clock-switch, 
and the energy used to work it is less than that saved by 
the periodical cutting out of the meter shunt coil. The system 
is already in regular operation on the mains at Staines, and 
appears to be giving satisfaction. 

The principles on which the relays and other apparatus 
employed are based are set forth in an original communica- 
tion by the inventors, Messrs. W. Duddell, A. W. Dvkes, and 
H. W. Handcock, accepted for publication by the Institution 
of Electrical Engineers. The underlying principle is to control 
relays, which may be inserted anywhere on the general 
system of mains, by means of a small, superposed, high- 
frequency alternating current impressed on the main cyrrent 
flowing in the system. This extra ripple does not affect the 
lamps or other apparatus in use, and as long as the feeder 
busbar voltage is kept constant, the amount of power supplied 
to consumers is practically unaffected. The output of the 
main generators is simply reduced by an amount equivalent 
to the power produced by the ''ripple generator," which is 
simply a small alternator in series with them. In case of 
a continuous-current supply the matter is simple, as a con- 
denser in series with the relay will protect it from the main 
current, but allow of its operation by the superposed alter- 
nations. With alternating currents, however, the relay must 
be made selective, so as to respond only to the desired 
frequency, and this has advantages in the case of continuous 
currents also. This effect is obtained by arranging a suitably 
proportioned condenser and inductance to form a resonating 
circuit. Unless, however, the resonance be made unduly 
sharp, or there be a very large difference between the 
frequencies, the condenser and relay may let through sufficient 
current at the supply frequency to attract the armature. 
To get over this difficulty an additional compensating circuit 
may be added, as in Fig. 1. L is the relay coil, the armature 
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Fia. 1. 
ALTERNATIVE CONNECTIONS FOR COMPENSATING RELAY. 


and core being omitted for the sake of clearness. On top 
of this coil is wound a second coil, L,, which may have, 
roughly, the same number of turns, and this coi] is con- 
nected in series with a choking coil, L,, having a high self- 
induction. The current through the condenser К and relay 
coil due to the supply frequency, say 50, leads almost 90° 
on the applied potential difference. The current through the 
choking coil L, and compensating windings L, is made to 
lag about 90°. If these two currents be adjusted to approxi- 
mate equality, their action on the core of the rclay can 
he made very small. It cannot be completely eliminated, 
because the two currents are not exactly at 180° to one 
another, but it is sufficient for practical purposes. By making 
the choking coil L2 with an adjustable air-gap in its magnetic 
circuit it is very easy to adjust the compensation. A com- 
pensated resonance relay of this sort will work with certainty 
at 5 volts at 200 frequency, and will take no notice of 100 volts 
at 50 frequency. | 

In practice the alternative arrangement shown in Fig. 2 is 
adopted with only one winding on the relay coil. This, 
although electrically identical with that in Fig. 1, may be 
looked upon as functioning in a different way. Due to the 
pressure of supply, a certain current flows at the lower 
frequency through the condenser К. Ме тлу supply the 
greater part of this current without taking it from the mains 
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by placing a choking coil in parallel, and adjusting the choke 
coil so that its self-induction and the capacity of the con- 
denser are practically in resonance for the supply frequency. 
The actual relays in use consume only about 07 watt, and 
are of simple compact and robust construction. 

The superposed ripple is obtained by a small alternator 
driven, in the case of the Staines installations, by a syn- 
chronous motor, and carrying through its armature the whole 
output of the main generators. The ripple voltage here is 
140 volts at 200 cycles, and this is superposed on to the 
2,000-volt 50-cycle, single-phase circuit. The connections 
are shown in Fig. 8, where GG are the main generators and 


Fic. 3.—CoNNECTIONS or RIPPLE ALTERNATOR. 


H the higher frequency machine. It is put in and out of 
action by opening and closing the field circuit by the two 
cam-worked contacts L, and L,, one giving a sharp make 
and the other a sharp break. The armature can be cut out 
when required by the short-circuiting switch T, and a short 
spark-gap g is provided to prevent interruption in case of 
accident to the armature. 

Although these ingenious resonance relays (to which the 
name ''Handyell" has been given) were, we believe, origin- 
ally designed with this two-rate system of charging in view, 
there are а number of other applications to which they may 
be put. The fact that they will respond only to a given 
frequency with an accuracy of timing well within 5 per cent., 
makes it quite possible for a number of differently timed 
relays to be placed in one circuit and any one pic out 
and operated independently of the others by sending a ripple 
of the right frequency, and this is easily controlled by 
varying the speed of the alternator. Thus, a relay with a 
rocking arm and two solenoids can be made to switch a street- 
lighting or other circuit on when one frequency is sent, and 
to switch off with a different frequency, and ‘all that without 
affecting other relays in the system for other purposes. By 
this: means considerable saving can be made, owing to the 
greater accuracy of lighting up that can be obtained over 
а system where a man makes a tour of the district to switch 
on by the employment of apparatus which, we are told, 
will prove cheaper than reliable clock-switches. There are 
also fields for the use of the system in railway and other 
signalling, train dispatching, &c., where the freedom from 
liability of interference by stray currente should prove of 
value. We look forward to interesting developments with this 
apparatus, the certainty of action of which is largely the 
result of the great perfection which has recently been obtained 
in the manufacture of condensers. 


THE STARTING OF INDUCTION MOTORS 


PAPER entitled ‘‘Starting and Speed Control of Induc- 

tion Motors " was read by Mr. Е. C. Aldous before the 
Manchester Local Section of the Institution of Electrical 
Engineers a short time ago. Squirrel-cage and slip-ring motors 
for two- or three-phase working only are considered, some 
general descriptive matter and details being given in open- 
ing. In general the horse-power of а squirrel-cage motor 
which has to start on heavy load should not exceed about 
5 per cent. of the k.v.a. of the total minimum generating 
plant, or 10 per cent. if it starts on light load. On a large 
power svstem lower figures than the ahove would be taken. 
On a sclf-contained system these figures may be doubled, 
since the permissible voltage drop will be greater. 

For variable speed work the author points out that slip-ring 
motors are generally used as with squirrel-cage machines, 
where lower speeds are obtained by reducing the stator 
pressure the stator current is increased and consequently 
the heating of both rotor апа stator. Discussing 
the question of mine ventilating-fan driving, the author points 
out that during the development of а new pit а fan may 
have to run for long periods at a reduced speed. A slip-ring 
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motor with rheostatic control would not be desirable, but 
both multi-speed and cascade motors can be used with 
advantage, though separate motors for the two speeds are 
sometimes preferred. In the case of rope-driven fans the 
different speeds can be obtained by changing the driving 
ulley. 

Speed reduction of fans is also required for short periods, 
as, for instance, where a lower air-pressure can be used over 
the week-end. In this case a slip-ring motor with rheostatic 
control is often the best system to adopt, for though the 
efficiency of motor and rheostat at reduced speeds is certainly 
low, the power diminishes so rapidly as the speed is reduced 
that the loss is relatively small. 

It is found that when a squirrel-cage motor starts against 
an inertia load, the total energy absorbed and the heating 
during the starting are independent of the starting voltage, 
neglecting the heat dissipated. If the load consists partly 
of friction the energy and the heating are reduced if the 
starting voltage be increased. It follows that when starting 
such loads as compressors, tube mills, &c., a high starting 
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SPEED AND TEMPERATURE RISE OF ROTOR DURING STARTING. 


voltage is advantageous, whereas for loads consisting chiefly 
of inertia the value of the starting voltage is not so important. 
A further law is that when the starting conditions imposed 
on a motor are fixed, the friction torque fixed but the inertia 
varied, the time of starting, the total energy absorbed, and the 
heating vary as the inertia to be started—neglecting the heat 
dissipated and resistance changes. For squirrel-cage motors, 
since the starting voltage is fixed, the torque developed at 
any particular speed is fixed and the friction torque is fixed, 
therefore the torque available for acceleration at any particular 
speed is fixed, so that it is inversely proportional to 
the inertia, and the kilowatts input and current at any speed 
are constant, since the voltage is fixed, from which it follows 
that the time of starting, the total energy absorbed, and the 
heating of the motor are proportional to the inertia of the 
load. 

Discussing the question of starting torque the author points 
out that for its determination it is necessary to determine 
the starting or short-circuit current. Motors which have an 
unusually large short-circuit current can be built with a 
relatively small slip and still develop a good starting torque, 
since the slip is decided not only bv the starting torque re- 
quired, but also by the short-circuit current. Sufficient start- 
ing torque can usually be obtained by taking a normal slip 
of 4 or 5 per cent., though on inotors of large size this can 
generally be reduced. High-speed motors, especially for pump 
driving. requiring а comparatively small starting torque, are 
generally designed with a normal slip of not more than 23 
to 84 per cent. 

When specially heavy starting torque is required, as for 
crane motors, and motors for operating sluice valves or small 
compressors, squirrel-cage motors are built with rotors of 
much higher resistance, giving a slip of 8 to 10 per cent. 
at normal load. The rotors are specially built to withstand 
the heat developed in them without deterioration, and are 
generally started by switching on full voltage. Crane motors 
are controlled by varying the terminal pressure by an auto- 
transformer with tappings. 

A motor with a good overload capacity and a normal! slip 
of 5 per cent. will give a good starting torque without taking 
an excessive current. In no ease is there much advantage 
in increasing the slip above 10 per cent. The smaller the 
slip the better the efficiency. As an example of the effect 
of incorrectly calculating the starting current it is pointed 
out that if the actual starting current is 20 per cent. lower 
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than that estimated, and if twice normal torque was expected, 
only ГЗ times would be obtained with the same voltage. 

The question of heating is discussed with reference to a 
100-h.p. squirrel-cage 500-volt 50-cycle motor driving a 
ventilating fun delivering 100,000 cub. ft. of air per min. If 
the variations of resistance are taken into account a character- 
istic similar to that actually obtained on test is arrived at. 
Starting where the motor is switched on with the rotor cold, 
the curves of speed and rotor temperature are shown in the 
curve reproduced. A point is arrived at, where the heat 
dissipated is equal to the I?R rotor loss, and after this the 
rotor begins to cool, in this case at 80 per cent. of full speed 
after eighteen seconds. When switched over to full pressure 
the rate of cooling is momentarily reduced. The cooling 
curve is produced backwards, and is continued for about а 
minute, showing that the rotor cools very rapidly, and after 
about one minute almost attains its normal temperature. 
When first started, the rotor heats up so rapidly that, though 
the current is diminishing, the rate of heating increases, 
since the resistance of the rotor is increasing. It is seen that 
after thirty seconds, when the motor is nearly up to speed, 
the rotor still bas a temperature rise of 95° C., corresponding 
to an increase in slip of nearly 40 per cent. above its slip 
when cold. On switching over to full pressure the motor 
attains a speed of 712 r.p.m., and gradually creeps up to 
its normal speed of 720 r.p.m. as the rotor cools. The rotor 
has a maximum temperature rise of 126° C., meaning an actual 
temperature of perhaps 150°C. This may appear excessive, 
but а rotor of good design and construction can stand tempera- 
tures far in excess of this. At normal load the rotor has a 
temperature rise of less than 20°C., and the heating during 
starting is entirely local, since there is not sufficient time 
for heat to be transmitted to the stator. The rise could 
be reduced by using more metal of a higher specific resistance, 
but giving the same actual resistance. This is not, however, 
necessary, except with motors which are continually starting 
and stopping. Though the temperature of 150°C. is not 
sufficient to melt solder, its use is undesirable. Any screwed 
or riveted contacts would deteriorate, even if the design and 
workmanship were very carefully carried out, and the only 
thoroughly satisfactory design is one in which all the con- 
tacts are brazed or welded. In experiments on different con- 
tacts some years ago, it was found that the pressure drop 
on a tightly screwed or riveted contact was so small when 
the contact surfaces were clean that it was indistinguishable 
from the solid metal, even when the surfaces in contact were 
very small. However. even with machined and accurately 
fitting surfaces, on alternately heating the test pieces to 200° C. 
and cooling, the contact drop was found to increase verv 
rapidly. In addition, vibration has a very bad effect on 
squirrel-cage rotors. and cases are known where, through 
these causes, the rotor has become practically open-circuited. 
In the early history of the induction motor there was very 
little trouble of this nature. Thousands of induction motors 
are in operation to-dav with soldered rotors or with riveted 
or screwed joints. Many give no trouble, many others do. 

There is no doubt that the rotor is the wenkest part of a 
modern squirrel-cage motor, if screwed, riveted or sweated. 
All the joints should therefore be brazed or welded. 


Discussion. 

Prof. Mites Waker (Manchester Municipal School of 
Technology) said he was partial to the use of an auxiliary 
machine giving a back E.M.F., and thought this form of 
regulation would be widely employed for large motors. He 
considered the booster arrangement the simplest, and gave an 
example of its application, from which it appeared that a 
steady and gradual speed variation of about 20 per cent. could 
be obtained on an induction motor of 1,000 k.v.a. by means 
of a booster of 100-kw. capacity excited by a 10-kw. exciter. 
The brushes of the booster were fixed and were connected to 
the windings of the motor, while the booster field windings 
were connected to the brushes of the exciter, which were 
adjustable. 

Мг. К. М. Faye-Hansen (British Westinghouse Co.) said that 
with modern slip-ring motors the current rush, on switching on 
at full voltage, might be larger than that caused by an 
equivalent squirrel-cage motor starting off an auto-transformer. 
Squirrel-cage motors were bad for variable.speed work, since 
their maximum torque was reduced as the square of the voltage. 
causing on low speeds a considerable variation in speed with 
changes in load, and: a tendency to instability when large 
torque was required. Where pole-changing was adopted for 
speed variation it was etill usually necessary to use the tap- 
pings on the auto-starter before changing from one speed to 
another. An auto-starter starting a motor light on a lower 
tapping would not be smaller than an auto-starter to start the 
motor against a torque using a higher tapping. He considered 
multiple-point auto-starters unnecessary. He thought the 
cooling effect of iron core would considerably modify the 
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author's heating curves, and pointed out that at the moment of 


switching on, the density in the rotor would be about 26,000 


amps. per sq. in. He referred to a system of construction 
without jointe, in which the winding is punched out of sheets, 
which are afterwards pulled into shape and put in the slots. 
A winding with independent short-circuited turns had the 
advantage that the tendency to creeping speeds due to higher 
harmonies in the field form was reduced. 

Mr. W. Cramp (Manchester Municipal School of Technology) 
pointed out that the author's formule depended on the voltage 
and current being proportional. In many cases this would not 
be so, as, for instance, in starting, when the saturation would 
be very high. The heat capacity of the core and insulation 
a a more important than the heat capacity of the windings. 

т. Eustace THomas (Bertram Thomas) thought that the 
suggestion of starting up a mill altogether with the generating 
plant would not be satisfactory, because of the friction at the 
start, үе after standing the week-end. 

Mr. J. Евітн (Manchester Municipal School of Technology) 
pointed out that the rotor conductors of squirrel-cage motors 
must either be properly insulated throughout, or else properly 
grounded all round. A light insulation was no use. 

The Chairman, Dr. E. W. Marcuant (Liverpool University), 
said a few words in calling on Mr. Arpovs, who replied briefly. 


HUNTING OF ALTERNATORS 

PAPER entitled '' Some Factors in Parallel Operation " 

was read by Mr. A. R. Everest before the Institution of 
Electrical Engineers on February 15th, having been previously 
read in Birmingham on the 12th. The author draws atten- 
tion to the discrepancies, often arising in practice between 
the actual and calculated natural oscillating frequency of 
alternators. The Paper shows the nature of the correction 
necessary, and а means of applying it. 

The natural period of oscillation per min., fa, is conveniently 
expressed by {,=9°76v (К, x frequency stored energy in foot- 
tons) where K,=synchronising power in kilowatts corre- 
sponding to one radish (electrical) of displacement from the 
mean position. Fig. 2 represents the E.M.F. triangle for 
two machines when de-phased. The cross-voltage or im- 
pedance E.M.F. consumed in one machine (CA) for small 
deviations is proportional to the radius voltage for one radian 
of deviation. K,, is therefore determined by the cross-current 
flowing in qne machine to consume a cross-voltage equal to 
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the working voltage. It is in this determination that errors 
arise. The usual methods indicate that the current circu- 
lating in the machine on short-circuit with excitation corre- 
sponding to the air-gap excitation for no-load working voltage 
(AB not AC in Fig. 1) be used. 

The author points out that the case of power exchange 
current between two machines due to a given cross voltage, is 
much larger than when on short-circuit; hence the synchron- 
ising power as determined from the latter test is usually far 
too low. In parallel operation the angles of deviation are 
small, and the cross and machine voltages 90° apart. Since 
the circuit is highly inductive, on the short-circuit test the 
circulating current acts only demagnetisingly on the field- 
poles, but under actual working conditions the cross-current 
is a true power current, and only distorts the field flux. Other 
factors which need to be taken into consideration are the 
different magnetic reluctances in the different directions. This 
method can be used if the results are multiplied by certain 
correcting factors, but a preferable method is deduced from a 
consideration of Fig. 3, where the angle of AOC of mechani- 
cal displacement is divided into two parts, ¢ “ш that by 
which the flux axis is displaced from the pole axis by distor- 
tion. The actual E.M.F. triangle is DOC (for one machine), 
and the real cross voltage DC is consumed as reactive drop 
in the machine winding. The angle DOC is given by the 
reactive drop, and the angle of flux distortion = К x armature 
amp.-turns per pole+ficld amp.-turns per pole at air-gap. 
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When the air-gap is not uniform from centre to edges, a further 
correction of 10 per cent. is suggested. For values of pole 
arc+pole pitch from 04 to ГО, the value of K in degrees 
varies from 70 to 40°0. 

For smooth cylinder field magnets this method gives results 
similar to those obtained from the short-circuit method, but 
for flywheel alternators it is shown that the synchronising 
current flowing for a given angle of displacement would be 
very much larger than indicated by the short-circuit method. 
The value of winding reactance employed in this method 
should, as suggested by Hobart, include only that part which 
lies within the armature surface. In general, it is sufficiently 
accurate to take a value of one-half that determined in the 
usual he | 

Examples are given to show the inaccuracy of the ordinary 
method. Fig. 1 shows the open-circuit and short-circuit 
tosts on a 1,500-kw. 6,600-volt 2-phase 50-cycle machine. The 
oscillating frequency calculated by the short-cirquit method 
The ''distortion" method indicated a 
natural frequency of 68, or without correction for variable 
air-gap, 63. The frequency by actual test was 68. 

The author agrees with the investigators Goerges and 
Boucherot, who advocated that for any load the natural fre. 
quency should be calculated on the internal generated and 
not the terminal voltage. 

In the case of dissimilar machines A and B, it is shown in 
the Paper that in general, writing К. A, for the K, values of 
A and B, each calculated as one of a similar pair, the 
resultant value for A and B together is =2K,K,+(K,+ Kj). 

Similarly with two unequal flywheel effects, a and b, the 
resultant value may be expressed in the form: 2ab+(a+b). 
For two machines with any values of electrical constants and 
flywheel effects, T, and T,, the natural frequency is given 
by :— 

4 fa=9:76 y {frequency x К„К„( Ta + T4) + T,T,(K, 4 Ko) 

The flywheel requirements are given as follows :—Angular 
deviation from uniform rotation due to cyclic irregularity of 
engine not to exceed 2} electrical degrees. The permissible 
limit of cyclic speed irregularity= l/a, where 1/а=К/(6 х 
no. of poles), and k is the no. of engine impulses per rev. To 
avoid trouble from resonant hunting, the natural frequency 
should be at least 20 per cent. different from the frequency 
of the predominating engine impulse. In a 2- or 4-stroke 
cycle engine this always occurs with the frequency of the 
cam-shaft, and is independent of the total number of 
cylinders. For operating A.C. generators of ordinary regula- 
tion, the total amount of fly-wheel effect required for each 
kilowatt of rating may be indicated by the following formula— 

1:3 x poles x (strokes per engine cycle)?+r.p.m. 

Professor Miles Walker (Manchester Municipal School of 
Technology) opened the discussion in London. e pointed out 
that the subject was assuming importance again owing to the 
Diesel engine bringing back to life the flywheel alternator. He 
could not agree that one should neglect the ampere-turns re- 
quired for the teeth or for the pole-faces, which were of import- 
ance in turbo-machines. All designers knew that the short- 
circuit formula was not correct, and they applied a correction 
by taking the total ampere-turns. The only object being to get 
a flywheel which would not resonate, there was only need to use 
a formula which brought them as far as possible from the danger 
point. Mr. Everest’s formula would be of use in designing 
rotary converters. Neglect of the possibility of resonance was 
responsible for the bad reputation they had obtained in the 
past, especially as the dampers fitted were generally inefficient. 
These should be practically complete squirrel-cages. He then 
showed some tachograph records of machines hunting. In a 
certain case, when designing & 5,000-ampere 1,000-kw. rotary, 
he found that one engine on the system had a frequency of dis- 
turbance of 115 cycles per min., and another of 75. "The rotary 
also resonated at 75, but by adding an A.C. booster and alter- 
ing the air-gap, the frequency was brought up to 94 cycles per 
min. He then showed some of Dr. Rosenberg's curves of fly- 
wheel effect (ELECTRICAL ENGINEERING, Vol. V., Feb. 4th, 1909, 
p. 110), with a curve calculated from Mr. Everest's formula 
added. This practically coincided with the safety curve obtained 
by Dr. Rosenberg. Dr. W. E. Sumpner (Municipal Technical 
School, Birmingham) also gave an example of this and a 
formula of his own, which he compared with that of Mr. 
Everest. He advocated the use of simplified formule by the 
use of electrical instead of mechanical units, thus 1 ft. ton= 
1 kw. for 3°04 seconds. Professor R. Threfall (Birmingham) and 
Dr. 5. P. Smith (City and Guilds Engineering College, London) 
remarked on the vastness of the subject, and thought that at 

resent the study of the whole subject wae insufficient and 
inconclusive. Mr. W. Duddell read a communication from Dr. 
E. gee (British Westinghouse Co., Ltd.). He wanted 
more examples to convince him that the formula would be 
correct in every case, and he took exception to the flywheel 
requirements specified. Dr. G. Kapp, Dr. M. Kahn, and Messrs. 
Clough and Shuttleworth also spoke in Birmingham, and Mr. 
Everest replied at length in each case to the points raised. 


FACTORY LIGHTING 
HE British Thomson-Houston Co., Ltd. (Mazda House, 
Upper Thames Street, E.C.) have sent us some notes 

describing the lighting of a factory at Deptford, which has 

been equipped with their lamps and reflectors in accordance 
with designs prepared by their illuminating engineer's 
department. The factory is that of De Fries, Ltd., and it 
consists of six fairly large shops, five offices, and two chemical 


FOUNDRY LIGHTED BY METAL FILAMENT LAMPS IN WATERTIGHT LANTERNS. 


laboratories. Mazda lamps are used throughout; in the 
_ offices they are equipped with Holophane reflectors and in 
the workshops and laboratories with Mazdalux metal 
reflectors. In the case of the drawing offices and the chemical 
laboratories, where intense local illumination is necessary, 
the reflector units are attached to wall-brackets, fixed in such 
a position that the light is concentrated on the required 
areas. In the other offices and the workshops general 
illumination is provided by  Holophane and Mazdalux 
reflectors, containing Mazda lamps, spaced evenly over the 
ceiling. As a protection against dust, &c., the reflector units 
in the foundry are contained in B.T.-H. watertight lanterns. 
These lanterns in no way interfere with the reflection or 
distribution of the light, but they do prevent the corrosion 
and impairment of the reflector surfaces. The total area of 
the foundry is 6,808 sq. ft., and it is lighted by twelve 
200-watt Mazda lamps, equipped with Mazdalux reflectors, 
each unit being completely enclosed in a watertight lantern. 
A practically uniform intensity of illumination is given over 
the working plane, varying only between 2'5 and 2°6 foot 
candles. The pattern shop, with an area of 1,752 sq. ft., 
is lighted by fourteen 40-watt points, equipped with Mazdalux 
reflectors. An illumination intensity varying between 1'45 and 
1:5 foot candles is given. In the carpenters’ shop, thirteen 
&R0-watt Mazda lamps under Mazdalux reflectors illuminate 
an area of 2,405 sq. ft., with an intensity of 3°6 foot candles. 
The aim throughout has been to obtain uniformity and 
adequaey of illumination without glare, and the owners fully 
realise that these qualities react on the workers, conserving 
their eyesight, making the conditions more cheerful and 
tending generally to increase the output. 


Electrically-driven Fire Escape.—In our description last 
week of the electrically-driven "''turn.table ladder” just 
supplied to the London County Council, the time taken by 
the 6-h.p. motor to extend the ladder to its maximum height 
of 90 ft. was given as 90 seconds instead of ten seconds. 
The time taken by the compressed gas engines usually 
employed to perform this operation is about 18 seconds 
(depending on atmospheric conditions), while two minutes 
is required if manual power is used. 

Electric Drive in a Woodworking Yard.—In our article with 
this title on page 48 of ELECTRICAL ENGINEERING of Jan. 23rd, 
one of the saws made by John Pickles & Sons was described 
as capable of making'one cut up to 48 inches at the rate of 
2 inches per minute. The Adams Manufacturing Co., who 
supplied us with the information, now ask us to state that the 
speed should be 2 feet per minute. 


Fes. 20, 1918. 
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A NEW FUSE BOX 

M ESSRS. Siemens Brothers & Co., Ltd. (Woolwich), are 
placing a new house fuse-box on the market for currents 

up to 15 amperes, which is neat in appearance, compact, and, 
we understand, low in price. The illustration, which is 
half actual size, show’ a fuse-box wired with Stannos wire 


on the concentric system. The continuity of the Stannos 
sheathing is maintained by means of ''Twiston"' connectors 


New Patrern House SERVICE 
FvskE FOR STANNOS WIRING. 


terminating at the left-hand corner, and efficient contact is 
ensured by means of the screw, as shown. The box is also 
quite suitable for use with ordinary braided wires. 


AN OIL SWITCH FOR LOW VOLTAGES 


qus British Westinghouse Company, Ltd. (Trafford 
Park, Manchester), have brought out & small oil-break 
switch suitable for switchboard mounting on A.C. 3-phase 
50 periods circuits up to 135 amps. and 650 volts. It is of 
metal and mica construction, and its simplicity and neat 
appearance can be seen from the illustration. The connec- 
tions to the stationary contacts pass out through the side 
of the slate slab, as this arrangement is usually more con- 
venient than taking the leads vertically up or down from the 
switch. The overload coils, on the left-hand side, operate the 
tripping bar in the ordinary way. On the right-hand side 
of the switch the no-volt release coil is fitted. The switch 
is fitted with a loose handle arrangement to prevent it from 


ч 


Оп, SwircH wiin OIL CONTAINER REMOVED. 


being closed against a short circuit or an excessive overload; 
also it is impossible to close the switch when there is no 
voltage on the circuit. The three moving contacts are 
mounted on a steel bar, insulated with moulded mica. The 
rods which connect this bar to the operating mechanism are 
of steel, and pass through guides secured to the base of the 


Switch, thereby ensuring that the moving contacts have a 


parallel motion. It will be noticed that spiral springs are 
fitted, thus giving a quick break action. 


Fes. 20, 1918. 
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QUESTIONS AND ANSWERS 


BY PRACTICAL MEN 


RULES. 


QvEsTIONS: We invite our readers to send us questions, pre- 
ferubly on technical problems that have arisen їп actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under ‘‘Answers to Corre- 
е or replies will be invited from our readers. Опе 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 


Answers: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 58. for the one we 
select аз second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient тети. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. | 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
ecript. Competitors may adopt a “пот de plume," but, both in 
the case of questions and answers, the competitor’s real name 
and address must be sent with the manuscript az a guarantee of 
good faith. No correspondence will be entcred into with regard 
to unsuccessful replies. The Editors decision is final. | 


QUESTION No. 1,327. 


A magnet is wanted to give a direct effort of about 120 Ibs.. 


on a brake shoe, applied direct as a push not more than 4 in. 

from a simple bearing knob on the solenoid. The current avail- 

able is 200 volts D.C. Give dimensioned sketches sufficient for 

construction, with particulars and calculations of the winding 
and of a resistance to bring on the full effort slowly. 

“ MAGNET BRAKE." | 

(Replies must be received not later than first post, Feb. 27th.) 


ANSWERS TO Мо. 1,325. 


In cases where electric trains with collectors at both ends 
run through from the lines of one company to those of another 
fed from an eed independent power-house, by what means 
are excessive interchanges of current avoided at the moments 
when the train puts the two systems in parallel, if the voltage 
on one line happens to be much in excess of that of the 
other ?—R. | 


No replies of sufficient merit for an award have been 
received. The method employed in some cases is to provide 
a length of neutral rail as a " section insulator ’’ between the 
systems and to connect up one end only,of this to the live 
rail through a resistance, which is, of course, only in 
circuit as a train passes from one system to the other. 
Switches are also provided so that in case of emergency 
both systems can be connected through. 


ANSWERS TO CORRESPONDENTS 


Fox asks the following question:—A 35-h.p., 3-phase, 440- 
volt, 25-cycle, 4-pole slip-ring motor just tested starts light 
with the rotor windings on open circuit, and runs up to 640 
r.p.m. When the slip rings are short-circuited the speed be- 
comes 750. The slip on load is normal. There is no short or 
earth or rotor windings. Both stator and rotor cores are 
machined all over, the slots are half closed, and gap 1 mm. 
The leakage coefficient, tested, is 0°04. Why does tho motor 
start as described? - 

The motor starts up by means of the eddy currents induced 
in the rotor, but these are not sufficient to give much torque, 
so that even the ordinary friction is sufficient to prevent full 
speed being attained. 


T. Носнеѕ (Liverpool).—The makers of the carbon brush 
that you sent are the Morgan Crucible Co., Ltd., Battersea 
Works, London, S.W. 


The Electrical Trades Benevolent Institution.— The annual 
festival dinner which is to be held on Wednesday, April 16th, 
wil be presided over by Mr. G. Sutton (Henley’s Telegraph 
Works Co.). It is announced that arrangements have been 
made with the Provident Clerks and General Mutual Life 
Assurance Association for members of the Institution to effect 
life assurances on particularly easy terms, and the Institution 
will add 10 per cent. to the amounts assured when paid, in a 
similar way to that adopted by the Railway Benevolent In- 
stitution. я 


MODERN ENGINES 


AND 


POWER GENERATORS. 


By Rankin Kennedy, C.E. 


The Coupon below entitles any reader to а com- 
plimentary copy of an illustrated booklet, describing 
what is probably the most valuable work upon this 
subject ever published. 


The importance of the subject is growing day by day, and 
“The Book of Modern Engines and Power Generators сап 
easily prove of the greatest value to those who desire to be fully 
informed upon the latest developments in' every branch of the 
subject. 


The author, Mr. Rankin Kennedy, C.E., 18 well known as 
an authority on his subject, apd in this work he explains in 
the clearest and most thorough manner the design and con- 
struction of prime movers; the term 1s here used in its 
widest sense, as it applies to all engines, whether worked 
by petrol, oil, steam, air, gas, water, or electricity, and as 1t 
includes all machinery and processes connected with power 
generators and distribution. 


ENTIRELY UP TO DATE. 


Moreover, all these subjects have been brought entirely up 
to date. The previous Edition of the work ac ieved such an 
immediate success, that for the new and Revised Edition, the 
scope of the work has been widened and extended so as to 
cover every branch of the subject, by the addition of a great 
amount of new matter, and many new illustrations of very great 
interest and high value. 


This new Edition is indeed already ко as the standard 
work on its many varied subjects, including Rotary Engines, 
Gas Turbines, Gas Engines, Oil Engines, Petrol Engines, Suction 
and Producer Gas Engines, Blast Furnace Gas Engines, Marine 
Engines of every design and type, Compressed Air Motors, Air 
Compressors, Refrigerating Engines, indmills, with electric 
storage, Fluid Hydraulic Engines, Water Pressure Engines, 
Hydraulic Rams, Water Pressure Turbines, and Water Raising 
Engines, Centrifugal Pumps and Air Lifte, Power Distribution 
and Transmission by Gearing, Water Pressure, Compressed Air 
and Electricity, etc.) etc. К. 


OVER 2,000 ILLUSTRATIONS. 


The work is profusely illustrated by diagrams, text-cuts, and 
plates. In all there are over 2,000, every one of great practical 
utility to the engineer. 

Enough has been said to show that this work is indispensable 
to all electrical, mechanical, steam, and hydraulic engineers, 
and to all who are concerned with manufacturing, designing, 


draughtsmanship, electro-chemical, and metallurgical work, with 
automobiles, tramways and railways, boilers, shipbuilding, 
collieries and mines, etc. 

We would advise those who are determined to keep abreast 
with all the latest specialist knowledge concerning every 
detail of their profession to send for the free booklet which 
is supplied by the publishers to those mentioning this 


paper. 


A FREE BOOKLET. 


To the Caxton PusrisuiNa Co., LD., 
97, Surrey Street, London, W.C. 
Please send me, free of charge, a copy of the book describing 
the “Book of Modern Engines and Power Generators," and 
showing how it can be obtained for a first payment of ls. 6d.. 
the balance to be paid by small monthly payments. 


МАМЕ ыхы Кыйын EE eRT 
(Send this form or a postcard.) 


ADDRESS: gu: mois КТК ГООЛ УУ ae ee ees 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


Tes. 20, 1913. 


ee ——— 


(This Patent Record ts compiled. by our own Editorial Staff and зз Strictly Copyright.) < 


Specifications Published Feb. 13, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 


26,485/11. Water Heater. J. Manx. Copper tubes are bent 
into a grid formation and covered by tubular pieces of silica, 
on nich is wound the heating coil, covered with a mixture of 
silica and lime, which is fired after being applied. One figure. 
[This is one of the patente on which the formation of Vacuum 
Electric Heaters, Ltd., was based (ELECTRICAL ENGINEERING, 
Vol. VIII., August 29th, 1912, p. 480.)] 

1,680/12. Automatic Regulator Switch. B.T.-H. and E. 
Garton. А knife switch is fitted with an auxiliary switch 
consisting of a spring-pressed plunger which bridges fixed con- 
tacts attached to studs carrying the main contacts when the 
knife switch is closed. Such a switch may be used on A.C. 
systems where current transformers are used to supply com- 
pounding coils on the regulator. The transformer may then be 
directly across the compounding coil when the switch is closed. 
The auxiliary switch controlling the transformer circuit is 
actuated by the knife switch, во that it opens the transformer 
circuit after the knife switch is closed, but before the fully 
closed position is reached. On breaking circuit the transformer 
is again short-circuited just before the compounding coil is dis- 
connected. The combined switch may also be used for trans- 
former switching. Three figures. 

2,284/12. Spiders for Metal Filament Lamps. DEUTSCHE 
GASGLUHLICHT. From a central stem radiate practically rigid 
arms at the socket end and elastic hooked arms at the other end. 
The ends of the rigid arms are made in the form of helical 
loops. Three figures. 

7874/12. Vehicle Lighting. B.T.-H. and E. Garton. In 
systems where energy for lighting is supplied by a variable- 
speed generator and a storage battery in parallel, a resistance 
is E in series with the battery. This resistance is short- 
circuited in whole or in part by a suitable switch when heavy 
discharges have been taken from the battery. One figure. 

5,281/12. Petrol-electric Traction. Н. Pierer. This specifi- 
cation relates to systems where an internal-combustion engine is 
coupled to two dynamos, one of which is connected with a buffer. 
battery, while the other supplies the driving motors. Connec- 
tions are shown by which the circuits of the two dynamos are 
separate for low speeds and in series for high speeds. Only 
the machine in parallel with the battery need be used when the 
pressure of each machine 1s the same. Two figures. 

5,454/12. Charging Storage Batteries. К. vox DREGER. To 
minimise the loss in the series resistance generally used in charg- 
ing small accumulators from lighting and power mains, the cells 
to be charged are connected in parallel with a large storage 
battery through series resistances. This storage battery is 
permanently in series with the mains. One figure. 

9,619/12. Adjustable Portable Standard for  Incandescent 
Lamps. A. S. LyHne. One clamp only is used, but the move- 
ments are independent, one not affecting the others. Nine 
figures. 

10,042/12. Locomotives. P. Dawsox and S. J. Lvcas. 
Driving motors are fixed on the frame with their axes above 
driving axles. Countershafts are arranged in approximately the 
same horizontal plane as the driving axles. The countershafts 
are connected to the motors and driving axles by chain or other 
flexible gearing. Two figures. 

12,709/12. Telegraphic Photography. C. Sritte Instead of 
the ordinary plate in a camera, a photo-electric cell consisting 
of two silver plates in sulphuric acid is used. The plate facing 
the interior of the camera is covered with a halogen salt. Its 
area is about 4 sq. in. The image is exposed successively in 
strips to the cell through a perforated opaque band. The cell 
is connected to a telephonic relay. Ву this means, a local 
battery and a similar apparatus to the Poulsen telegraphone, 
@ varying current is sent through the line where it affects a 
magnetisable receiving wire in a similar way. The variations 
of magnetism in this wire are transformed into variations of 
light in any of the well-known ways. Three figures. 

15,527/12. Determining Temperature of Sea-water. W. S. 
Laycock and J. J. Hicks. At various heights up the stem of a 
thermometer, connections to indicating circuits on the ship are 
made, so that the position of the mercury determines which is 
closed. Three figures. 

16,044/12. Manufacture of Fireproof Moulded Conductors. 
Gres. SIEMENS. A mixture of carbon and silicon is heated in 
an atmosphere of carbon monoxide or dioxide, во as to produce 
a moulded body of SiCO and free carbon. It is then heated to 
1,600-1,700° C. in a non-oxidising atmosphere. The body re- 
maining is composed by SiC. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on at the Patent Office Sales Branch, 25, 
Buildings, E.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patents will 
appear in our next issue. 

Distribnting Systems, Cables and Wires, Insulating Materials, 
&c.: BurLLERS and Twiss [Insulators] 6,287/12; BóLLiNG [Pro- 
ducing sheet mica from waste], 21,445/12; SikMENS-SCHUCKERT 
(Motor speed regulation] 23,341/12. 

Electrometallurgy : GoNNET [Furnaces] 19,287/12. 

Heating: Ѕснсмвевс [Water heaters] 2,522/12. 

Ignition: RuPRECHT [Spark plugs] 28,412/12. 

Instruments and Meters: Recorp [Moving coil] 3,454/12. 

Switchgear, Fuses, and Fittings: LErrNER [Auto-battery over 
discharge preventer] 2,310/12; [Switches] 2,747/12; Ковв and 
SHaw [Cable lugs] 5,907/12; ScHucHARDT [Incandescent lamp 
sockets] 12.692/12; BEuTTELL [Reflectors for linear sources of 
light] 12,989/12; Venner’s and СвтЕзвлсн [Switches] 15,366/12; 
CHicER [Time switches] 16,142/12; Terry, Biagwoop, and 
BnRorHrRTOoN Tuses & Conpuits [Conduit junction boxes] 
24,492 / 12. 

Telegraphy: Fraser and Eastern Texec. Co. [Perforated tape 
operated typewriters] 1.822/12; Vruc [Wireless] 10,111 /12. 

Traction: Vircmz [Submarines] 21,444/12; Pieper [Engine- 
electric] 29,636/12. 

Miscellaneous: Wricnt and ЇїївгоЕ [Fly and insect trap 
2,872/12; Gray [Gyrostats] 2,877/12; Bnukwick1 [Change spee 
and reversing gear] 4.458/12; Pornes [Portable battery lamps] 
11,359/12. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 
Electrometallurgy and Electrochemistry: CHaumat [Manufac- 
ture of chrome alum] 1,636/13. 
Ignition: Mascow (Reducing duration of sparks produced by 
magneto] 27,094/12. 
Incandescent Lamps: 
8,720 /12. 


Opposition entered to Grant of Patent 


26,184/11. Furnaces. V. Srospie. А furnace is described for 
melting, reduction, or refining by illuminating gas or oil, and 
electricity. A steel melting furnace is illustrated. The fuel 
enters through pipes terminating in suitable burners depending 
from the roof, where also are the electrodes. 


Expiring and Expired Patents 


The following Patent expires during the current week, after a life 
of fourteen years :— 

4,124 of Feb. 24th, 1899. Combined Radiator and Convector. 
Н. J. DowsiNG. Several tubular incandescent lamps are 
arranged in front of inclined reflectors. "These, together with 
a back cover, form triangular channels by which air ascends, 
becomes heated, and is directed forwards by a sloping roof 
over the tops of the lamps. 

The tollowing are the more important Patents that have become 
void through non-payment of renewal fees. 

Arc Lamps: P. Нӧсхев [Inclined carbons fed by weight or 
spring controlled by escapement and electromagnets, or by a 
motor and switch. Lateral movement strikes arc] 23,606/02. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Н. Hirst and C. E. Gunner [Covers of junction boxes: 
Non-loosable bolts] 23,944/06; C. A. Day (Elek. Zinder Ges.) 
[Moulded or cast resistance] 23,778/07. 

Dynamos: Н. С. Reist (Turbo-alternators] 23,951/06. 

Electrochemistry and Electrometallurgy: A. ScHNELLER and 
D. KorLemMan [Silent discharge tube] 25.375/03; W. P. Dicsy 
[Construction of bath for obtaining hypochlorites by ош 
21.949/05; FELTEN & GuILLEAUME LAHMEYERWERKE [Stee 
refining furnace] 24,213/07. 

Incandescent Lamps: B.T.-H. (A.E.G.) [Filament supports of 
thoria or magnesia] 24.233/06; B.T.-H. (G.E.C.) [Electrolytic 
refining of tantalum] 24,254/06; E. А. GimincHam (Jointing 
filament to leading-in wires] 25,786/07. 

Switchgear, Fuses and Fittings: E. Н. Тнеовалгр [Bayonet 
joint for lamp holders, &c.] 23,991/07. 

Telephony and Telegraphy: A. C. Baronio and A. MUIRHEAD 
[Automatic perforated strip telegraphs: receivers and trans- 
mitters] 21,846/05. 


Fischer [Rendering metals ductile] 


Traction: E. A. RicHaRpsoN [Automatic block signalling] 
19,875/04. 
Miscellaneous: M. RrrHENBURG [Magnetic оге separators] 


24,422/06; E. J. Murray and KrELviN & James Wurrkg [Elec- 
trically-driven sea-sounders] 25,855 /07. 
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| ELECTRIC TRACTION NOTES | 


With reference to the rumour that an important announce- 
ment was about to made to the effect that a large portion of 
the suburban lines of the Midland Railway were to be con- 
verted to electric traction, we are authoritatively informed 
that, although the Company is considering a scheme of 
electrification in connection with the acquisition of the 
London, Tilbury & Southend Railway, at the present time 
nothing definite has been settled. 

A special committee has been appointed by the Bristol 
Corporation to inquire into a proposal to purchase the Bristol 
Tramways and Carriage Company's undertaking. 

A resolution before the last meeting of the Lowestoft 
Corporation, calling attention to the loss upon the tramway 
system, and moving for a committee to be appointed to 
consider the disposal of the undertaking, led to considerable 
uproar, and the meeting had to be adjourned in consequence. 

A- special meeting of the Metropolitan Railway Co. has 
officially sanctioned the purchase of the Great Northern and 
City Tube Railway. At a previous meeting, as reported in 
our columns, there was considerable difference of opinion 
on the question, and an adjournment was made in 
consequence. 

According to the Elektrotechnische Zeitschrift, the Reichstag 
Committee dealing with the proposed electrification of the 
Berlin Stadtbahn have suspended their sittimgs until further 
information with regard to the capacity of improved steam 
locomotives, the supply of current from outside supply com- 
panics, and the proposed increase in fares, has been obtained. 

The year 1912 was the first complete year's working of the 
Torquay tramway system after the change from the dolter 
surface-contact system to overhead, and the results are quite 
as satisfactory as was generally contemplated. The Company 
has been able to inerease its dividend from 14 to 3 per cent., 
and on all accounts there has been considerable improvement 
and economy in the working of the service, particularly so in 
the case with current consumption. : 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


The final sittings of the House of Commons Committee 
inquiring into the Imperial wireless telegraph scheme were 
mildly exciting in consequence of the decision of the 
Committee to report Mr. Leo Maxse, Editor of the Nattonal 
Review, which published the articles about which so much 
has been heard, for refusing to produce certain letters in 
connection with them which he acknowledges he possesses. 
Mr. Maxse's evidence is not yet complete, however, and the 
Prime Minister, owing to the fact that only one day of the 
session remained when the Committee reported: to the House, 
decided to take no action until Parliament reassembles. In 
answer to the Marconi Company's letter, in which they 
stated they would regard the contract as not binding unless 
it was ratified by Parliament by March Ist, the Postmaster- 
General has reiterated his former refusal not to release the 
Company from the contract. 

The Marconi Co. has placed contracts for the erection of 
two pairs of wireless stations for Atlantic and two pairs for 
Pacific services. The Flectrical World (New York) announces 
that recciving and sending stations, thirty miles apart, will 
be constructed at Oahu, in the Sandwich Islands: Tamales 
Bay and Bolinas, Cal.; near Belmar, New Jersey, and at 
& point in eastern Massachusetts. These stations will be 
part of а globe-girdling system which will continue to the 
Fast bv way of Japan and thence ultimately to India. Twelve 
towers ranging in height from 400 ft. to 450 ft. will be spread 
out over а semicircle covering а square mile at each station, 


- 


and it is estimated that the range of each station will be from 
4,000 to 6,000 miles. 

The  Elektrotechnische 
rumours that the Marconi Company 
of the wireless business of France, 
Compagnie Générale Radiotélégraphique, who acquired the 
French rights of the Lepel system two years ago (see 
ELECTRICAL ENGINEERING, Vol. I., p. 591), do not come 
under the Marconi patents, as the Lepel oscillation system 
works on the shock-excitation principle, and one wave-length 
only is given out by the antenna. The equipments which 
will have to be handed over to the Marconi Company are those 
on the old system, generating at two wave-lengths. The 
decision granting this confiscation, however, is being appealed 
against. ` 

A feature of the telephone position now that the Postmaster- 
General has taken over the National Tclephone Co. is the 
length of time which the license of the Hull Corporation has 
vet to run, and the strong disinclination of the Corporation 
to par& with their undertaking in view of the satisfactory 
financial results which have been obtained there. Negotiations 
have been going on between the Hull Corporation Telephone 
Committee and the Postmaster-Gencral, and a resolution has 
heen passed by the Committee to the effect that, subject 
to the terms being agreed, the Corporation are prepared to 
purchase from the Post Office the plant acquired by them 
from the National Telephone Co. in the Hull area. This 
implies that there will be an extension of the Hull Corpora- 
tion's license. 

The Bathurst-Bissao cable was down on the 11th inst., and 
the Ottoman Government stated on the 12th that the 
prohibition of secret language in telegrams applies to Smyrna, 
Constantinople, Gallipoli, Dardanelles and localities in_ the 
neighbourhood of the Marmora Sea.—The Bulgarian Office 
eonfirms restrictions as to telegrams in code or cypher, and 
any telegrams written in either language will be stopped.— 
Telegrams to Mexico City are subject to delay and private 
telegrams in code or сурһег are prohibited for all places 
in San Salvador.—The El Arich route is down beyond Konia 
and on the 15th San Salvador cancelled restrictions on private 
telegrams.—Censorship has been established on all telegrams 
for Mexico excepting diplomatic dispatches. All traffic i8 
still subject to delay. 

Telephone men who may desire to secure copies of any 
issues of the National Telephone Journal (the publication 
of which ceased after the taking over of the Company's 
business by the Post Office) are informed that all the seventy 


Zeitschrift, referring to certain 
has now complete control 
points out that the 


numbers are available with the exception of Nos. 1, 91 and 70. 
Single copies тау be obtained price 34., 
copies “no reasonable offer will be refused." 
should be addressed to Mr. V. Baldwin, 
House. Victoria Embankment, Е.С. 


and for sets of 
Communications 
Room 87, Telephone 


CATALOGUES, PAMPHLETS, &c., RECEIVED 
a с ы эы шы шшш ш ЕЕ 


ALUMINIUM.—A leaflet. from the British Aluminium Co., 
Ltd. (109 Queen Victoria Street, E.C.), deals with the casting 
of aluminium and some of its alloys, and illustrates some ex- 
amples of complicated castings in this metal. 

METAL FILAMENT LAMPS.—A new and effective show- 
card in black and white has been produced by the Electrical Co., 
Ltd. (122-124 Charing Cross Road, W.C.), to call attention to 
“ Aegma” drawn wire lamps. 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 
“Electrical Engineering." 


CHAIN-PULL SWITCH LAMP-HOLDERS.—The General 
Electric Co., Ltd. (67 Queen Victoria Street, E.C.), have sent 
us a leaflet and particulars of a chain-pull switch lamp-holder 
similar to that illustrated on page 90 of our last issue, which 
they are placing on the market in а number of special finishes 
as well as in the usual polished brass. 
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EVERY INSTALLATION ENGINEER 


Should join his Trade Protection Organisation, 


ELECTRICAL CONTRACTORS’ ASSOCIATION 


SWITCHGEAR & COWANS, L” 


Salford, 


MANCHESTER 


(Incorporated). 
| 
mps. | 
Inquiries cordíally invited by the Secretary, ^ Amp а. 
L. G. TATE, » 7 
20, Bucklersbury, LONDON, Е.С. 5,000 Amps. 


| "CALOR" ELECTRIC HEATING & COOKING APPLIANCES 


System (patented), 
Absolutely safe. 
Thoroughly reliable. 
Guaranteed for 12 
months. 


ACENTS WANTED 


' dn many districts ; also 
in Colonies and abroad, 


Townshend's 


Max. 
Reverse. 
No. Volt. 


Food Warmers, 

Kettles, Irons, 

Grillers, Toasters,&c. 
Liberal Discount. 
Write to-day for List, 
iust publ ished, from the 
Patentees and Makers: 


А не Aur «AEN, 


Bright Glowing Electric Fire. 


x Works & Showroom—Ernest 8t., Birmingham 
TOWNSHEND S ART METAL Co., Ltd. » London ноор HolbornViaduct EC. 


CIRCUIT BREAKERS 


BRITISH MICA co., LD. 
| Contractors to 
Н.М. Government, 
Lebanon Road Works, 
Wandsworth, S.W. 
Tel.—405 P.O, Putney. 
| 


Teleg.—" Micamini," London. 


MICANITE 


The Micanite &Insulators co. Lt CRYSELCO 
ELECTRIC 


WALTHAMSTOW, 
London, E. 


LAMPS. 


KEMPSTON WORKS, BEDFORD. 
Telegrams; “Cryselco,” Kenipston, 
Télephone: 2577 Bad. rd. 


F. WIGGINS & SONS, 


FOR 
MIGA INSULATION 


102, 103 & 104, MINORIES, LONDON. 


| Plate Tubes, 
Rings, &c., in 


AND 


TUBES. 
ССАЅЅ5 ТОВЕЅ | ELECTRICAL PORCELAIN 
AND ROD = HIGH ee добын 


FOR ELEOTRICAL PURPOSES APPLY TO 
GUILBERT-MARTIN JAMES MACINTYRE & CO., LTD., 


9, Edmund Place, LONDON, E.C. BURSLEM, 


For instructions on Cleaning and дор 
Electrical Fittings and Electric Cookers, геа 


CANNING'S HANDBOOK ON 


POLISHING, ELECTRO-PLATING & LACQUERING. 


Fully Illustrated. Price 28. 3d. post free. Abroad, 2s. 6d. 


W. CANNING & CO., BIRMINGHAM. 


LONDON: 18/20, ST. JOHN’S SQ., CLERKENWELL, Е.С. 
MENTION BOOK ЕКА. 


BLAKE & INSULATING STAPLES 


Write for Samples and Prices. 


MOSSES & MITCHELL, 


Chiswell Works, 122-124, GOLDEN LANE, E.C. 


BABCOCK & WILCOX 


The Fearful Frown, 
A sorry sight, 
Bad luck to crown, 


Ho's lost Fluxite. 


The 
ICAL MAN 


insists on having 


The paste flux that 


SIMPLIFIES SOLDERING and LEAD JOINTING. 


It solders even dirty metals without cleaning, and is safe for eiectrical work It joints 
lead without solder merely by the use of a blow-lamp or blow-pípe, If desired 
some solder can be powdered into a litt:e Fiuxite and the two applied together. 


Of Ironmongers, ete., in 64, 1/- and 2/- Tins. 
Made by the AUTO CONTROLLER CO., 70, Vienna Road. Bermondsey 


Patent LTD. 
WATER-TUBE STEAM BOILERS 
5 
Does (9,500,000 H.P. LAND TYPE | Installed 


(12,400,000 Н.Р. MARINE TYPE for on order. 


BABCOCK & WILCOX also Manufacture 


White-Forster Water-Tube Marine Steam Boilers. 
Steam Superheaters. Water Softeners Steel Works Chargers. 


чу 


Mechanical Stokers. and Purifiers. Structural Steel Work. 
Economisers. Electric Cranes. Steam Piping Plants. 
Feed-Water Heaters. Coal Conveyors, Steel Chimneys. 


PETAING : 


“BABI fe 'K, LONDON," Head Offices 5540 Ho BORN d lines) ьт E к, 7 à К ` fo E 
ORIEL HOUSE, FARRINGDON ST., LONDON, E.C. ee 
Works: REN FREW, SCOTLAND. _ Babcock & Wilcox Land Boller fitted with Patent Superheater 


and Chain Grate Stoker. 


WHEN CORRESPONDING WITH ADVERTISERS, PLEASE MENTION “ MLECTRICAL ENGINEERING." 
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definitely decided to proceed with the new power station. As 
reported in our columns, there has been a certain amount of 
opposition on the part of some ratepayers, and the Tramways 
Manager also presented a report in which he advised the use 
of Diesel engines for the tramway service. Mr. Bloxam's 
scheme, however, which has been approved by Mr. S. L. 
Pearce, City Electrical Engineer at Manchester, to build a 
new power station lower down the river to deal with all classes 
of supply, has now been adopted. | 

Barmingham: Future of Electricity Undertaking.—Councillor 
Marks will propose, at the March meeting of the Corporation, 
that the Electricity and Gas Committees be ае 
into а Light and Power Committee, whose duties shall be 
to conduct the electricity and gas undertakings. 

Gromer: Electric Lighting Undertaking.—The poll of rate- 
payers with regard to the proposed transfer of the Council’s 
electricity undertaking to l;dmundsons' Electricity Corpora- 
tion has resulted in a majority of only 41 in favour. 

Darlington: Increase in Electricity Supply.—The figures for 
current generating at the Darlington Electricity Works for 
December, 1912, are very striking, for they show that 409,041 
urits were generated, as against 200,435 in December. 1911, 
an increase of no less than 57 per cent. 

Dundee: Electric Driving.—An additional four firms have 
discarded their reciprocating engines in favour of electric 
driving. 

Gravesend: Increased Cost of Coal.—In order to counteract 
as far as possible the extra working expenses due to the 
increased cost of coal, the Borough Electrical Engineer has 


recommended the supply of current for cooking purposes : 


during the daytime at 34. per unit, during the six months 
ending March, and jd. per unit during the six months ending 
September. Supplies at these charges are only to be given 
to existing consumers in order that no further capital charges 
may be incurred. The Committee have decided to defer the 
consideration of the proposal until the report and accounts 
for last year are completed. 

Huddersfield: Lighting Tariff._-The Chamber of Trade has 
proposed to the Electricity Committee against the flat rate 
of 4d. per unit for lighting purposes, and suggests that, in- 
stead of the profits of the clectricity undertaking being trans- 
ferred to relief of rates, the charge to private users should 
be reduced. 

London: Westminster: Street Lighting.—It is stated that 
the City Council has under consideration the question of 
determining the contract with the Charing Cross, West End, 
and Citv Electricity Supply Co. for public lighting in the St. 
Martin-in-the-Fields district. The Council have the option of 
determining this at the end of the fourtcenth year, which will 
expire on September 17th, by giving six months’ notice. If 
this option is not taken advantage of, the contract will run 
for the full period of 21 years. In the event of the contract 
being terminated, the Council will have to purchase every- 
thing in connection with the installation, except any gencrat- 
ing plant or distributing mains used for general supply, and 
the price will be settled by arbitration failing agreement. 

Walsall: Position of Electricity Undertaking.—The recom- 
mendation to appoint a consulting electrical engineer to report 
on the gencral position of the electricity undertaking, referred 
to in our last issue, has been adopted by the Council. 

York: Power Contract.—The expenditure of £3,000 upon 
new plant, already reported in our columns, is largely in 
connection with an agreement with Messrs. Rowntree and 
Co. for a supply. At the last meeting of the Corporation 
it was stated that the terms of this contract are not being 
divulged even to all members of the Electricity Committee, 
and strong complaints were made. Amendments referring 
the recommendation back, however, were heavily defeated. 


THE RECORD ELECTRICAL Co., Ltd. 


London OFFICE : MEASURING Works : 


Caxtow House, BROADHEATH, 
WtsTMINSTIR, S.W. ` INSTRUMENTS. MANCHESTER. — 
Er Victoria. RECORD'8 PATENT. TUA UM 
Чары A & Ceblegrams : Т olegrama & f ‘a DM С 
Londona.” Write for Prices & Particulars. Altrincham.’ 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


[Notes of Contracts Open are not repeated under this heading 
week by week until the last date for recetving tenders, but are 
only inserted отсе.) 


Generating Stations, Sub-Stations, Mains, &c. 

Dundee.—Two  water-tube boilers, mechanical вёоКегв, 
economiser, coal-handling plant. City Electrical Engineer. 
March "th. (See advertisement on another page.) 

Halifax. Mr. W. Emmott is reporting upon the cost of 
installing generating plant at St. Luke’s Hospital. 

King's Lynn.—Extensions to the electricity works at an 
estimated cost of £2,000. 

Liverpool.—Two 50-kw. generating sets, switchboard, motors, 
and wiring are required for the Toxteth Workhouse. T. L. 
Miller, 709 Tower Buildings. February. 24th. 

London: L.C.C.—Two 8,000-kw. turbo-generators. The 
time for the receipt of tenders for this plant has been extended 
until March 4th. (See advertisement on another page.) 

Neath.—One 400 kw. two-phase gencrating set. Borough 
Electrical Engineer. March 8rd. 

Salford.—Three rotary-converters with the necessary trans- 
formers, switchgear and cable connections. Estimated cost: 
rotaries and transformers, £8,000; H.T. switchgear, £2,000; 
eables, &c., £2,000. Sce also article on p. 100. 

Swindon.—One 500 kw. mixed pressure turbine, switch- 
board panel and eable. Borough Electrical Engineer. March 
10th. 

Wigan.—High-tension, three-core paper and lead covered 
armoured fceder cable, transformer and switchgear. Borough 
Electrical Engineer, February 24th. - 


Wiring 

The following particulars relate to new buildings about to be 
erected, or important ‘alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Canterbury.— Extensions to asylum, costing £25,000. 

Devonport.—New Municipal buildings. 

liford.—Electrio lighting of South Park School, Water Lane. 
Architect, C. J. Dawson, 11 Cranbrook Road. March 1st. 

Llandudno. New police buildings. J. Holt, 9 Albert 
Square, Manchester. 

London: Lewisham.—Electric lighting is to be installed in 
the infirmary. 

L.C.C.—Curtain Road elementary school. 
ment on another расе.) 

Mountain Ash.—Isolation hospital. W. Н. Williams, 
Town Hall. 

Paisley.— Proposed art gallery. 

Trowbridge.—New County Offices. 

Wallasey.—New town hall. 

Wood Green.—Supply and fixing of conduits for electric 
lighting of Town Hall. Clerk, February 26th. 

York.— Additions to secondary school for girls. 
Education Offices, Clifford Street. 


Miscellaneous 

Aberdare.—Twelve months’ supply of various stores for 
Electricity Department. Borough Electrical Engineer. 
March 3rd. 

Belfast.—Four 5-ton electric gantry cranes for Harbour 
Commissioners. Secretary, Harbour Offices. March 12th. 

Birmingham.—Twelve months’ supply of stores, including 
electrical. goods, for the Tame and Rea District Drainage 
Board. Engineer, Drainage Board Offices, Tyburn, 
Birmingham. 

Croydon.—Twelve months’ supply of electric lighting 
sundries for Mental Hospital, Warlingham. Clerk, Town 
Нап. , | 

Twelve months’ supply of meters and fuses, arc.lamp 
earbons, lamp globes, &e. Borough Electrical Engineer. 
March 31st. (See advertisement on another page.) 

Great Central Railway Go.—Twelve months’ supply of 
electrical stores. Stores Superintendent, Gorton. March 4th. 

Hornsey.— Meters, cables, ќе. Borough Electrical Engineer. 
February 24th. 

London: lJampstead.-RO-watt metal filament lamps are 
to be substituted for the nre lamps in a number of streets 
at an estimnted cost of £900. 

Fulham.—Twelve months’ supply of electrical stores. Clerk 
to the Guardians, 129 Fulham Palace Road. March 6th. 


(See advertise- 


County Surveyor. 


Secretary, 


110 


ELECTRICAL 


Newport (Mon.).—Twelve months’ supply of stores for 


Electrical Department. Borough Electrical Engineer. 
February 22nd. 
Pontypridd.—Twelve months’ supply of cables, insulating 


materials, meters, &c., for Electric Light and Tramways 
Departments. Borough Electrical Engineer. March 5th. 
(See an advertisement on another page.) 

Shipley.—The Council are considering the question of 
extending the strect electric lighting. 

Southampton.—Twelve months’ supply of stores for elec. 
tricity and Tramways Departments. General Manager. 
February 22nd. 

South Wales.—-The Powell Duffryn Steal Coal Co. require 


twelve months’ supply of electrical goods. Particulars, 


Aberdare. Tenders to 101 Leadenhall Street, Е.С. March 
10th. 
Twelve months’ supply of electrical goods by Bedwas 


Navigation Colliery Company. March 5th. . 

Swanage.—A proposal to adopt publie electric lighting has 
been referred to the Finance Commnittee. 

Walthamstow.—Twelve months’ supply of cables, jointing 
materials, electrical fittings. arc-lamp carbons, meters, lamps, 
&e., for Electricity and Tramways Department. February 
28th. Clerk to Council. 

Warrington.-—-Twelve months’ supply of motors and trans. 
formers. Borough Electrical Engineer. March 5th. 

Wimbledon.—Twelve months’ supply of cables, transformers, 
meters, incandescent lamps, are lamps, &c. Borough Elec- 
trical Engineer. March 5th. 


Aberdeen. anders by the Oerlikon Co. and Messrs Bruce 
Peebles and Co. for new generating plant have been accepted 
at £11,000, the lowest tenders received. 


Harrogate.—The tender of the British Thomson-Houston 
Co. for a 1,250.kw. horizontal turbo-alternator has been 
accepted at £4,279. 

London: I,.C.C.—The tender of the A.E.G. Electric Co. 
has been accepted at £902 for electric lighting extensions at 
the Camberwell School of Arts. 

The tender of Messrs. Tredegar and Co. has been accepted 
at £434 for the electric lighting of the Vauxhall Street School. 

Salford.—The tender of Messrs. Mather and Platt for 
filtration plant at the Electricity Works, at £635, has been 
accepted. 


The Shanghai branch of the General Electric Co. received 
orders during a fortnight in November last for 18,000 Osram 
lamps from cotton mills alone. An order for 1,000 Osram 
lamps has also been placed by the Shanghai Tramways. 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.— Messrs. С. Smith & Sons, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£68 to £69 (last week £74 to £76). 

Siemens Brothers Dynamo Works, Ltd.—Mr. H. S. 
Kennedy, who has been with the firm for a number of 
years, has been appointed manager of the Marine Department 
and will be stationed at Glasgow. 

Nalder Bros. & Thompson, Ltd.—Messrs. Berry, Skinner 
and Co. (Oozells Street, Birmingham) have been appointed 
representatives of this firm in the Midland district, and will 
hold a stock of instruments. 

Ferranti, Ltd., held their third annual dinner at the 
Midland Hotel, Manchester, on February 14th. last. Two 
hundred members were present, and, having duly dined, some 
of their number provided an exeellent. musical entertainment. 

Bankruptcy.— Mr. €. 5. Northcote, Electrical Engineer, 
67 Stanthorpe Road, Streatham, S.W., has been adjudicated 
a bankrupt. The publie examination will be held at the 
Court House, Wandsworth, on February 27th, at 10.30 a.m. 

Liquidation. —The Gilbert Are Lamp Co. is being wound up 
for the purpose of completing the transfer of the assets of the 
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Company to Engineering and Are Lamps, Ltd., 
Engineering Works, St. Albans. 

Electrical Installations, Ltd.—Some sixty members of the 
staff of this firm held their annual dinner at "The Horns,” 
Kennington, on the 15th inst., Mr. Stanley C. Russ being 
in the chair. After the dinner some of them entertained 
the eompany with an excellent variety programme. 


Sphere 


APPOINTMENTS AND PERSONAL NOTES | | 


Mr. Fred. Riles. who, we — n announced, had been 
appointed Electrical Engineer to the Todmorden Corporation, 
has decided not to take up the appointment. The vacancy 
has been offered to Mr. J. Boyce, of Darwen, who was next 
on the list of applieants. It is understood that Mr. Riley 
has gees offered inducements to remain at Rawtenstall. 

Mr. W. E. Mandclick, Secretary of the Underground Rail- 
Ways Co. of London, will take over the secretarial duties of 
the City & South London Railway Co. and the Central London 
Railway Co. as the result of the amalgamation scheme, 
Mr. W. F. Knight and Mr. E. Moss, Secretaries of the 
prospective Companies, resigning. 

Mr. J. G. Steele, Station Superintendent at West Hartle- 
pool, has resigned owing to ill-health. 

Mr. C. Mittelhausen, who recently resigned the position 
of Borough Electrical Engineer and Tramways Manager at 
Bexley through ill-health, "has been presented with a pair of 
binoculars and a clock by members of the various departments 
of the Corporation. 

Electrical fitters for 
required. 


H.M. Dockvard, Portsmouth, are 
(See advertisement on another page.) 


COMPANIES’ DIVIDENDS, REPORTS, 


PEEING: 2d 


Dividends of kendon Supplies Companies.—Chelsea Electricity 
Supply Co., final dividend, making 5 per cent. for 1912, placing 
£135,626 to depreciation and carrying forward £2,832. —Central 
Electric Supply Co., 5 per cent.—Notting Hill Electric Light- 
ing Co., 5s. per share.—Kensington and ii bn dee Electric 
Lighting Co., 9 per cent.—Citv of London Electric Lighting 
`o., 8 per cent. 


‘ 


The Institution of Electrical Engineers.—The following is the 
result of the ballot, at the meeting on Thursday, of new 
members and members’ transfer :—Members: Н. Baker, 
Е. Bhering, W. W. Blunt. Associate Members: Н. E. Annett, 
С. L. Arnold, F. Н. Barnett, W. S. Barter, F. C. Baumann, 
R. G. Beer, J. Bemrose, J. C. Bentley, L. F. Bickell, W. T. 
Bottomley, Н. Brown, J. E. Brown, A. H. Cheeseman, L. O. 
Cox. H. B. Fisk, H. W. Franks, B. J. Grigsby, D. A. Hackett, 
W. G. Hardy, C. S. Jeffrey, W. Kidd, G. H. Langdon, W. J. 
Lee, S. Lees, G. B. Lincolne, J. K. "MacDougall, E. Moxon, 
Е. Pearmain, С. М. Perrin, G. Porter, N. V. Raven, 
R. H. Redman, А Y, D. B. Ross, E 
Rothwell, R. Sell. H. Sloog, H. B. Smith, A. G. Tucker 
J. A. Whatnall, W. S. Wilson, J. Young. Associate: A. G. 
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| SUMMARY | 


A SYSTEM of publie lighting with 50-c.p. metal fila- 
ment lamps hung a few fect from the kerb at some 
considerable height from the road has been adopted at 
Southgate. (Page 113.) 

Ат а recent meeting of the Yorkshire Local Section 
of the Institution of Electrical Engineers, a lecture on 
internal combustion engines was given by Mr. K. Cox. 
{Page 116.) 

THE questions of the most economical number of 
generating stations, tariffs, management, and adver- 
tising were dealt with in a Paper by Mr. G. W. P. 
Page before thé Students' Section of the Institution 
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of Electrical Engineers at recent meetings. (Page 
116.) 

THE new 8,000-kw. turbo-generators for which the 
London County Council are inviting tenders are to run 
at 1,500 r.p.m., and a steam consumption of 12°75 lb. 
of steam is to be guaranteed with a penalty over and 
а bonus under. (Page 117.) 

Tue London Electric Supply Corporation is appeal- 
ing in the House of Lords in a case relating to the 
way in which the Westminster Electric Supply Cor- 
poration is managing the London Company’s business 
in the Westminster area, which it is doing under an 
agreement between the two companies. (Page 117.) 

Mr. H. M. Sayers writes referring to Messrs. J. G. 
& R. G. Cunliffe’s recent Paper on tramway feeders, 
and calls attention to earlier work done on the subject. 
(Page 117.) 

Fittinas for bringing conduits round girders, а semi- 
indirect lighting е and the application of indirect 
lighting to picture theatres are dealt with in short 
illustrated articles. (Page 118.) 

THE construction of a wireless telegraph receiving 
station is dealt with in our ‘Questions and Answers ” 
columns. (Page 119.) 

A SYSTEM of signalling over land lines connected to 
long submarine cables without retransmission has been 
devised by Mr. J. Gott, engineer to the Commercial 
Cable Co.—Marconi's Wireless Telegraph Co. has ex- 
pressed its determination not to continue with the 
Imperial wireless scheme unless the contract is con- 
firmed by March 1st, but the Postmaster-General has 
threatened to enforce his rights.—Several wireless in- 
stallations are to be erected by the Mersey Docks and 
Harbour Board.—We also give & description of the 
equipment of the new wireless station at Fort Myer 
(Vancouver), where it is estimated that a potential of 


.150,000 volts is obtained at the top of the antenna. 


(Page 120.) 

We describe the new L.C.C. trailer cars, the interest- 
ing feature of which is the braking arrangements.—The 
Postmaster-General proposes to construct tube electric 
railways for the transportation of mails in London.— 
It is proposed to abandon the proposed tramway near 
St. Paul's Cathedral. (Page 121.) 

THE decision of the Comptroller-General of Patents 
regarding the application by the B.T.-H. Co. to amend 
the important specification No. 21,513/06, relating to 
wire-drawing for metal filament lunps. has been an- 
nouneed. Some of the proposed alterations have been 
allowed, but the opposition was on the whole success- 
ful. Opposition to the grant of a patent to C. E. Wills 
for number-plate indicators has been entered. А 
patent granted to B. Brukwicki for an electro-magnetic 
gear was published last Thursday. (Page 122.) 

THE scheme by which the Brush Co. was to be 
supplied in bulk from the Loughborough Corporation 


Works has fallen through.—Judgment has been re- 
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‘served in the libel action by the Aberdeen City Elec- 
trical Engineer against the local branch of the Electrical 
Contractors’ Association.—There is considerable con- 
troversy in Leicester as to street lighting.—The two 
Newcastle Supply Companies have become partners in 
an electrical showroom. (Page 123.) 

EXTENSIONS are contemplated at Finchley (£15,000) ; 
Loughborough (210,000); and Bingley (£5,500).—Maina 
and services are required at Woolwich, Bedford, Leek 
and Grimsby.—An electric lighting installation is re- 
quired in Lucknow, and a further extension of time 
is announced with regard to the L.C.C. new turbo- 
generators.—Prospective buyers from Australia and 
South Africa are now in London.—A year’s supply of 
electrical goods is required at West Ham, Edinburgh 
and elsewhere. (Page 123.) 

THERE was a deficit of £4,593 on last year’s working 
of Messrs. Bruce, Peebles & Co.—W. T. Henley's Tele- 
graph Works pay a dividend of 15 per cent., and the 
British Electric Transformer Co. 10 percent. (Page 124.) 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, FEBRUARY 27TH. | 
Tramways and Light Railways Association. 

7.50 for 7.45 p.m. Annual dinner and smoking concert, 

Trocadero. | 
Institution of Electrical Engineers. 

8 p.m. Fourth Kelvin Lecture: “Тһе Ohm, the Ampere, 
the Volt : a Memory of Fifty Years Before, 1862-1912," 
by Dr. В. Т. Glazebrook. 

FRIDAY, FEBRUARY 28тн. | 
Physical Society. 

5 p.m. At Kings College, Strand. The agenda includes 
| “ Alternating Current Magnets," by Prof. E. Wilson. 
Institution of Electrical Engineers: Manchester Section. 

7 for 7.15 p.m. Annual dinner at Midland Hotel. 

SATURDAY, MARCH Isr. | | 
Association of Mining Electrical Engineers. 
5.30 p.m. Warwickshire and S. Staffs. Branch. 

da for Shafts of Mines," by E. K. Scott. 

MONDAY, MARCH Srp. 
i The Batti Wallahs. 

8 p.m. Annual General Meeting at Golden Cross Hotel, 
^^ Charing Cross. 


** Cables 


JOBMASTER (о Supply Representative, who has advised him 
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TUESDAY, MARCH д4тн. 
Institution of Electrical Engineers: Manchester Students’ 
Section. 


7.50 P At Municipal School of Technology. ‘‘ Practical 
esting of Transtormers," by W. Parry. 
Institution of Civil Engineers. 
8 p.m. At Institution of Mechanical Engineers. ‘‘ Notes on 


City Passenger-Transportation in the United States,” by 
G. D. Snyder. 
Institution of Electrical Engineers: Glasgow Students’ Section. 
8 p.m. At Royal Technical College. ‘‘Illumination,” by 
N. McCaskill. 
WEDNESDAY, MARCH бтн. 
Institution of Electrical Engineers: Students’ Section. 


7.45 p.m. *''Electrical Heating and Cooking Apparatus,” 
by S. M. Hills. 


THURSDAY, MARCH бтн. 

Institution of Electrical Engineera. 

8 p.m. ''Recent Developments in the Street Lighting of 
Manchester," by S. L. Pearce and H. A. Ratcliff. 


The London Electrical Engineers. 


(То-рлү) Tuunsnav, FEBRUARY 27TH. C. Company.—Recruit Training, 7 to 
10 p.m. ; Company Training, 7 to 10 p.m. 

Sa1uRDAY, Marcu Ist. C. and D. Companies (Left Half Battalion). — Week-end 
Training at Dover. Service Dress. No Arms. Parade at Victoria Station, 
LC. & 8. Е. Line at 1 p.m. Headquarters open for Regimental business from 
10 a.m. till 12 noon. z : 

Mowpav. Marcn Заг. 4. Company.—Recruit Training, 7 to 10 p.m. 
Company Training, 7 to 10 p.m. 

Turspay, MaRcH 41H. B. Company.— Company Treining, 7 to 10 p.m. 

THURSDAY, MARCH 6TH. С. Company.—Recruit Tiaining, 7 to 10 p.m. 
Company Training, 7 to 10 p.m. 

Fripay, MaRcH 71H, D. Company.—Company Training, 7 to 10 p.m. 

SATURDAY, MARCH STI. Headquarters open from 10 a.m. till 12 noon. 


Manchester  Electro-Harmonic  Society.—4A most successful 
concert was held last Friday, and over 300 persons were 
present. The programme consisted of classical music for 
strings and pianoforte interspersed with high-class songs. The 
chair was taken by Mr. W. Cramp in the absence of Mr. 
Pearce. The next concert will be on March 25th, with Mr. F. S. 
Sells in the chair, and will be the last of the season. 


The Electrical Trades Benevolent Institution.—A report has 
been drawn up by the secretary and laid before the committee 
on the bearing of the National Insurance Act on the Institu- 
tion. The working of the Act is recapitulated, and it is pointed 
out that the benefits are in general too small to meet the require- 
ments of the average person employed on the staff of an elec- 
trical concern, and how desirable it is that they should be 
supplemented by those afforded by the Institution. 
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to put in а chaff-cutter motor at £4 per B. H.P. per annum, plua | 


4d. per unit). Don't talk to me about a pound a quarter to run a brake-horse! Why, he don't cost a quid а year | 
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STREET LIGHTING AT SOUTHGATE 


SYSTEM of electric public lighting, which has much 

to recommend it on tramway routes, has been installed 
in the Southgate Urban District along the whole of the 
portion of the thoroughfare known as Green Lanes, lying in 
that district. This forms part of the extensive area to the 
north of London which is supplied by the North Metropolitan 
Electric Power Supply Co., in response to whose invitation 
we were present on the occasion of an inspection of the 
new lighting by representatives of various local authorities 
in the North Metropolitan area on Wednesday night of last 
week. The party were first of all entertained by the Com- 
pany at their sub-station at Winchmore Hill, where they 
were welcomed by Mr. J. Devonshire (Managing Director), 
and other officials of the Company. Mr. E. T. Ruthven 
Murray (Engineer-in-Chief) in a short speech explained the 
main features of the new lighting, and how it is supplied, 
and several of the gentlemen present representing other 
districts expressed their appreciation of the system that 
had been adopted. A tour of inspection was afterwards 
made in special tramcars, enabling comparisons to be made 
with the other systems of street lighting employed by 
neighbouring local authorities. 

The new street lamps, although suspended in the manner 
described hereafter from the span wires of the Metropolitan 
Electric Tramways, are supplied independently of the tram- 
way supply from the ordinary distributing mains through 
the various sub-stations of the North Metropolitan Electric 
Power Supply Co. The Winchmore Hill sub-station, where 
the party assembled, is connected to the 11,000 volt, three 
phase, 50 cycle ring main system supplied from the com- 
pany's stations at Willesden and Brimsdown, and is looped 
in between the latter and the Wood Green sub-station, во 
that supply can be obtained from either direction. The 
pressure is reduced by Berry transformers provided with 
voltage regulator, to 8,000 volts, at which pressure energy 
is sent out to sub-substations, from which distribution is 
effected at 240 volts, three phase, four wire, for lighting and 
general purposes, and at 415 volts, three phase, for large 
motors. The high-tension cables for the tramway supply 
are also looped in to this sub-station to form a switching 
point, but no transformation is done. | 

The principle feature of the method of street lighting 
employed is the hanging of single metal filament lamps of 
moderate size from the tramway span wires, in suitable 
fittings, at & considerable height over the roadway, a few 
feet from the kerb line. The system was first used at 
Barrow, and is therefore generally known as the Barrow 
system, and is due largely to the enterprise of the Wardle 
Engineering Co. (196 Deansgate, Manchester), who designed 
and supplied the necessary fittings, &c. The general arrange- 
ment is shown in the figure (in which one of the experimental 
gas lamps which competed unsuccessfully with the system 
is also seen). The leads are brought up the posts on one side 
and a clock switch fitted to base of the post is used to switch 
on and off, so that each pair of lamps is controlled inde- 
pendently. Alternate posts are connected to different phases 
of the three-phase, four-wire system, so that the load is 
equally balanced. The fittings are most successful from the 
point of view of appearance. 

The method of suspension is as follows. A 7/16 gal- 
vanised steel suspension wire is fixed across the road be- 
tween each pair of poles, and from this are suspended two 
fittings, each fitting being fixed 18 ft. 6 in. from the centre 
of the roadway. The fittings are 6 ft. 8 in. in length over 
all, and bring the lamp to a height of approximately 
17 ft. 6 in. from the road level. The stems of the fittings 
are passed through reel insulators, which are attached to 
the span wire by means of “У” binders, thus preventing 
them from swinging, while leaving them free to move 
vertically. The fittings are also fixed to the suspension 
wire by means of a “V” binder, so that the erection of а 
fitting is quite an easy matter, and only occupies a few 
zninutes. 

The lanterns employed are 18 in. “ Beatark" fittings, with 
specially designed white enamelled reflectors, giving very 
uniform distribution of light. With the exception of one or 
two lamps of one hundred candle-power fixed at the junctions 
of important roads, each lamp is of 60 c.p. With a view to 
securing complete immunity from faults, ''Cab Tyre" 
sheatbed cable has been used for the wiring of the fittings 
to the cut-outs. 

In addition to the equality of the illumination and absence 
of dazzling bright spots, an important feature of the system 
is the almost total absences of shadows on the carriage way 
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іп this respect, an improvement both upon centrally hung 
lamps or those supported over the kerb. Again, the lamps 
are not in the direct line of vision of either pedestrians or 
drivers, and the absence of glare enables objects on the 
roadway to be clearly seen at a remarkable distance. The 
system is relatively inexpensive when compared with certain 
others employing arc lamps, and where, as in this example, 
the lamps are suspended from supports attached to the 
tramway standards carrying overhead conductors, no addi- 
tional poles are required. The method of suspension 
employed entirely overcomes any trouble which might other- 
wise be experienced with metal lamps due to the vibration of 
passing tramcars, gales, &c. This is borne out by the fact 


ELECTRIC LAMP HUNG FROM SPAN WIRE (WITH COMPETING GAS 
LAMP WHICH WAS AFTERWARDS REMOVED). 


that in one installation in an exposed North Coast town 
the average life of the lamps is considerably over 2,000 
hours. We might add that this system has also been in- 
talled with success at West am, Barrow-in-Furness, 
Rawtenstall, Chester, and Penang. 

In conclusion we wish to express our appreciation of the 
courtesy of the North Metropolitan Electric Power Supply 
Co., as well as our thanks to the Wardle Engineering Co. 
for putting illustrations ‚апа technical particulars at our 
disposal. 


London and Electricity Supply.—In February, 1912, the Lon- 
don County Council appointed a Special Committee to consider 
and report as to the best means of placing London in the most 
advantageous position in regard to electricity supply, taking 
into account the fact that the Council has now powers to 
purchase all the London electric supply undertakings. This 
Committee has at last reported, but no recommendation is made. 
It appears that 16 meetings have been held, and that con- 
sideration has been given to a large number of matters con- 
nected with the supply of electricity in London. It is pointed 
out in the report now made that no expert advice has been 
taken, and in the circumstances it is not thought that any 
useful purpose would be served by the submission of a detailed 
report upon the work which has been done by the Committee. 
The opinion, however, is expressed that a committee should 
again constituted to carry on the inquiry. 
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Mazoa House. 
77. UPPER THAMES STREET, 
Lonoon EC 


Gentlemen, 


THE 


Reflectors 


We want you to feel that the Mazda lamp service 
@ part of your organisation - ready to assist vou all the time. 


Here's one way we oan help you at once. 


There are any number of people in your district whose 
places of business are not properly lighted. 


We can show you how to change these places over to 
improved lighting - and bring you increased business, not only 
in Mazda lamps, but in reflectors. fittings etc. . as well. 


We will provide you with the materials for good 


VELURIA. г 
lighting, in simple standard form. 


Here they are :- 


MAZDA DRAWN WIRE LAMPS 
Standardized in correct 81i2es and filament 
position for use in scientific reflectors 
Supplied in sizes from 10 watts up and for all 
commercial voltages. 


SCIENTIFIC REFLECTORS - 


All standardized to give 
definite lighting results. 


VELURIA - the glass without glitter, most 
attractive type of efficient reflector evailable. 


HOLOPHANE. 


HOLOPHANE - prismatic glass of scientific 
design. 


MAZDALUX - metal reflectors in 8 shapes for 
| different distributions Without equal for: 
‘industrial service. 


Angle Type. 


A T Sats 
M azda LAMPS 4 
MAZDALUX. | i ‘ 
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The Fittings 


THE MAZDALIER 
is in 
A Neat Carton 
SCIENTIFIC DESIGNS | 


CF FITTINGS 
MAZDALIERS The fittings that are standardized 
and &nd which make business easy for you 
TUNGSTOLIERS They come to you in neat cardboard . 
cartons, - already wired with necessary galleries and is quickly ready 
and holders. Ready for fixing in a few minutes. for fixing. 
Made for 1,2, 3, 4 or 5 lights. In round or 
square tube - two finishes. All packed in cartons 
with everything necessary. 


These standard materials, installed by the simple 
rules we give you, enable you to ensure good lighting results 
(without calculations) for the general run of interiors. 


We provide Illuminating Experts who are freely at 
your command to work for and with you 


- to lay out complete lighting schemes 

- to assist you to make demonstrationes 

- to convince your oustomers of the benefits 
of better light. 


Our Advertising Department will help to tell your 
Public how you oan serve them, 


~ by giving you copy and blocks for advert- 
isements in local papers 
by supplies for mail distribution of attractive 
booklets , postcards, blotters eto. 
- by attractive showcards. 
- by interesting displays for your show windows 


All this service is free to you and freely offered - 
we welcome your co-operation. Why not make full use of Mazda 
service and sell two or three lamps where you now sell one - 
to say nothing of the other materials: 
of your oustomers, 


Write us to-day. 
Yours faithfully, 


THE BRITISH THOMSON-HOUSTON CO., LTD. 


THE TUNGSTOLIER. 


Various designs of 
afms, bodies, shells and 


+ ; ыа m Oe canopies, enables con- 
tractors to shew a 
| ER V ICE. variety of distinct fit- 


tings without carrying 
a large stock. 
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INTERNAL COMBUSTION ENGINES 


A LECTURE was given on this subject by Mr. K. Cox on 
January 20th before a meeting of the Yorkshire Section of 
the Institution of Electrical Engineers. The author thought 
that where & new plant had to be erected, and more especially 
where coal was expensive and the load fairly steady, the 
internal combustion engine had many points in its favour. 
The Diesel engine station will cost somewhat more than the 
steam station; but although the Diesel engine is a compara- 


tively expensive piece of machinery it is complete in itself, . 


its only accessories being a circulating water pump and fuel 
tanks. Taking a 600 kw. station (suitable for a modcrate- 
sized works) he estimated the capital costs (including build- 
ing) as follows: Turbo-generators, £8,850; gas plant with pro- 
ducers, £9,640; and Dicsel engine plant, £11,080. The corre- 
sponding running costs he put at £52, £18 10s., and £60 7s. 
per weck respectively for an average load of 600 kw. for 


60 hours per weck. This works out at 0'348d., 0'202d., and | 


04474. per kw.-hour. Owing to the low price of coal, the 
number of stations where Diesel engines show to the best 
advantage is not so great in this country as in many instances 
abroad. In Germany, also, considerably more use is made 
of by-products. In comparing large and small units, the 
lecturer gave the following arguments in favour of the use of 
small engines, except in very large installations. The thermal 
efficiency of a moderate-sized unit is not less than that of a 
large unit. The risk of failure of vital parts in large engines 
is greater than in small ones. The capital cost and space 
occupied by a number of smaller units is little more than that 
of & large unit. A number of units give a much more elastie 
station and a greater factor of reliability. He enlarged upon 
some of the difficulties in the construction of large engines, 
especially as regards water-cooling, and described various types 
in use, favouring on the whole the vertical tandem multi- 
cylinder 4-stroke pattern. The various forms in which the 
Diesel engine is built were mentioned, and with regard to 
fuel he said that the present high price of residual oil was 
due to lack of transport facilities. There were at present 
approximately 100 tank steamers being built. When these 
were put into commission this fuel would fall to а reasonable 
cost; but at the present time there was not the plant in this 
country to put on the market sufficient distillates from coal 
tar to augment the residual oil and to keep fuel oil at a 
reasonable figure. 

Mr. H. W. Ravenshaw, in opening the discussion, referred 
to the compactness and convenience and economy of Diesel 
engines. He did not think there was much chance of oil fuel 
coming down in price again, but it must be remembered that 
all other fuels had gone up too. He referred, however, to 
the poor overload capacity of gas and Diesel engines, and their 
bad mechanical efficiency and excessive wear due to high piston 
ring pressure when heavily loaded. Mr. Smith preferred the 
gas engine working from а bituminous pressure producer to 
the Diesel engine at the present prices of fuel, except for 
the Colonies and abroad, where they had oil fuel available 
locally, and spoke of such plants producing current at Old 
per unit for a 94-hour load. Practically the whole of the cost 
of the fuel could sometimes be wiped out by the revenue 
He paid high tribute to the re- 
liability of both gas and Diesel engines. Mr. Weardale had 
not so high an opinion of the immunity of the Diesel engine 
Many internal combustion-engine troubles 


were, however, really due to putting in engines too small for 
On the whole he preferred the hori- 


suggested that cheaper rates should be charged for gas in bulk 
for the purpose. Mr. spoke of some hopeful 
experiments as to the production of liquid fuel from soft 
deposits of coal which were not being worked. Mr. Naylor 
criticised some of the author’s capital costs. Mr. Cox. in his 
reply, attributed certain Diesel breakdowns to too small clear- 
ances, and cleared up а number of points of detail raised in 


the discussion. 
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Boycott of German Electrical Goods in Prague.—Following on 
the unwarranted boycott of German motors and apparatus by 
the Electrical Supply Undertakings of Prague (see ELECTRICAL 
ENGINEERING, January 23rd, page 52), these companies have 
issued a further circular to the effect that before installation of 
the home-manufactured plant is permitted, the motors and óther 
apparatus must be subjected to a test by the supply authority. 
Exorbitant fees are demanded, ranging from 25 kronen for a 
small squirrel-cage motor to 175 kronen for a 100-h.p. slip- 
ring motor. 
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ELECTRICITY SUPPLY POLICY 

NDER this title Mr. G. W. P. Page read a Paper before 

the Students' Section of the Institution of Electrical 
Engineers on February 19th. In consequence of the many 
controversial points raised, and the large number of speakers, 
the discussion was adjourned until yesterday evening, 
February 26th. The chair was taken by Mr. A. H. 
Seabrook (Engineer and Manager, Marylebone Electricity 
Supply). 

Mr. Page first considers the most economical number of 
generating stations to supply present and future requirements. 
A reduction to about one-half of those now in existence is 
advocated, the size of the station depending on the district, 
but no station having a large radius of action. The author 
does not think that any very great saving would result froin 
much standardisation of pressures and fre uencies when all 
factors are taken into account. Apparatus s ould be hired to 
consumers, or else sold outright and bou ht back at a price 
determined on a suitable scale. To бори electricity for 
all domestic purposes, the author favours a ‘*sliding-scale flat- 
rate." He considered that 6d. per unit for the first 5 units 
per 25 c.p. metal filament lamp installed per annum, 2d. for 
the next 5, and all further units at d., would prove remunera- 
tive to most undertakings, and would encourage consumers to 
take up electric heating and cooking, as no further initial 
charge would have to be met. On the question of ownership 
the author believes that company management under moderate 
Central Government supervision is the most satisfactory. 
Advertising, he thinks, should be carried out jointly by the 
supply company, and the contractors from joint local showrooms 
by means of well-written unbiassed literature, technical repre- 
sentatives, and lectures. One of the best advertisements would 
be large electric restaurants in provincial towns. 

The tone of the ensuing discussions was in general in favour 
of flat-rate charging, with abolition of meter rents. Standaid- 
isation of pressures and frequencies was generally regarded as 
being of great benefit. Municipal supply Found: several sup- 
porters, though full wiring and fittings powers were regarded as 
being necessary for success. Much diversity of opinion was 
expressed as to the most economical number of stations. Owing 
to the great capital cost of transmission lines, however, the policy 
outlined above was generall favoured. Diesel engine stations 
for small towns found gaherents: Mr. E. F. Hetherington 
(North Metropolitan Power Distribution Co.) referred to the 
difficulties in linking up systems of different frequencies, and 
advocated intermediate conversion to continuous current. The 
author replied at length to the points raised, and substantiated 
his previous remarks. 
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Osram Fancy Costumes.—The General Electric Co. have sent 
us some illustrations of ingenious fancy dresses that have been 
made up with the aid of Osram lamps and Osram advertising 
literature. Several of these provided by the Publicity Depart- 
ment of the company have been successful in winning prizes 
for their wearers. 


Annual Dinner of the Yorkshire Local Section of the Institution 
of Electrical Engineers.—The dinner was held at the Hotel 
Metropole, Leeds, on February 21st. Mr. Wilson Hartnell, the 
chairman, presided, and the visitors included Mr. W. Duddell 
(President), Mr. J. F. C. Snell, Mr. Robert Hammond, Mr. 
A. G. Lupton (Pro-Chancellor of the University, Leeds), Mr. 
J. E. Kingsbury, Alderman R A. Smithson, and Mr. E. Kitson 
Clarke. Mr. Lupton, in proposing the toast of the ''Institu- 
tion," said that he looked upon the Institution as a descendant 
of the spirit of the ancient trade guilds in that it fostered 
the growth of the electrical industry. Mr. Duddell assured 
them that the Institution had awakened to the needs of its 
members. The Local Sections were а valuable aid to the parent 
body in keeping them in touch with the country members. They 
enabled Papers to be discussed in various centres, and thereby 
increased the value of the journal, which was intended to be 
a clear exposition of the latest improvements in electrical 
science. Mr. R. Hammond, in proposing the * Yorkshire Local 
Section," mentioned that it had a membership of 246 out of a 
total of 7,300 for the whole Institution, and pointed out that 
out of the twelve stations with the lowest generating costs four 
stood to the credit of Yorkshire. The Chairman referred to the 
progress of electrical science since 1880, and urged members 
to assist the secretary by more freely offering practical Papers, 
thereby giving members the benefit of their practical experience. 
In proposing the toast of the “Electrical Industries," Alderman 
R. A. Smithson wished them to understand that in taking the 
course he recently did with regard to the proposed large echeme 
of extensions to the Leeds electrical undertaking he had no wish 
to postpone developments. but rather to establish it, if possible, 
on a firmer basis. Leeds was a pioneer in the introduction of 
railless traction, and he considered there were great develop- 
ments in store for this form of locomotion. Mr. J. E. Kinga- 
bury and Mr. W. B. Woodhouse also spoke. During the 
evening, on behalf of the Local Section, the Chairman presented 
Mr. H. Dickinson with a set of silver candlesticks as a token 
of its appreciation of his late services as hon. secretary. 
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TURBO-GENERATORS FOR THE L.C.C. 
GREENWICH POWER HOUSE 

N accordance with the decision referred to on 

page 689 of ELECTRICAL ENGINEERING of December 
12th last, the London County Council is now inviting 
tenders for two turbo-generators of 8,000 kw. normal 
capacity, and several features in the specification are 
somewhat novel, and may be of interest. 


Tenders will be considered for any well-known type of 
turbine, whether of the reaction, impulse, or combined types, 
provided that it complies with certain conditions. Notwith- 
standing the large size of the plant, the Council's advisers 
have decided to adopt a speed of 1,500 r.p.m., the highest 
possible for their periodicity of 25 cycles per second, and 
we belicve this will be the first example of turbines of this 
size manufactured in England for so high a speed. Several 
machines have been made in Germany for the same speed, 
and for an output of 16,000 k.v.a., whilst in America severa! 
machines are now under construction for 1,500 r.p.m., with 
an output of 20,000 k.v.a., but these are for a higher 
periodicity, and are four pole. The advantages in adopting 
so high a specd are two-fold. First, the initial expense is 
very much reduced, and, secondly, with most types of tur- 
bines a verv considerable increase in steam economy is 
obtained. The first turbines purchased for the Greenwich 
station were arranged for a speed of 750 r.p.m., and at the 
time they were purchased extreme steam economy was not 
eonsidered of so much importance as reliability in running. 
Since then much progress has been made in the manufacture 
of steam turbines, and with few exceptions modern designs 
of turbines may be considered as thoroughly reliable in 
working, and consequently in the present turbines high steam 


о? 


economny is the predominant feature of the specification. 


The steam pressure is 180 lb. per sq. in., superheated to a 
temperature of 550° F., and with ample condensing water 
from the Thames, a 95 per cent. vacuum is anticipated. 

Under these conditions, Mr. Fell has fixed upon a con- 
sumption per kilowatt hour of 12°75 lb. of steam, and should 
this be improved upon a bonus of £500 per 1/10th of a lb. 
of steam will be awarded, &nd if, on the contrary, the figure 
of 12°75 is not realised, a corresponding penalty will be 
imposed, whilst the Council reserves the right entirely to 
reject the plant on a consumption exceeding 18:5 lb. of 
steam. Included with the tender are centrifugal circulating 
pumps, air and extraction pumps, and these are specified to 
bo driven by auxiliary steam turbines, which, again, appears 
to be an innovation on previous practice adopted at the 
station. We understand that this modification is dictated 
by the need of an independent method of driving the plant, 
should & shut-down of the electric supply unfortunately occur, 
and the change is also dictated by motives of economy, as the 
latent heat of the exhaust steam from the auxiliary turbines 
will be utilised in the hot-wells. As is well known, the tem- 
perature of the water from high vacuum condensers is only in 
the neighbourhood of from 709-80? F., whilst a temperature 
of from 95?-100? is necessary before water can safely pass 
through the economiser to avoid sweating of the tubes. 

The electrical side of the specification does not appear to 
show many novel features, as only general conditions are laid 
down, and it is left for cach particular manufacturer to offer 
his own design of plant. The machines are to be wound 
for the full pressure of 6,600 volts, step-up transformers not 
being employed, and the stator coils are specified to be mica 
insulated throughout. The result of high speed of rotation 
is a very small machine carcase, consequently the problem 
of getting rid of the heat will be a serious one, and ample 
ventilation spaces with a large amount of ventilating air are 
essential. We notice one novel feature in dealing with this 
air whereby the ordinary cloth filter is dispensed with. and 
air washing is substituted. This has the effect not only of 
thoroughly cleansing the air of all impurities without the 
inconvenience of renewing the filter cloths, but what is of 
more importance, it thoroughly cools the incoming air before 
it enters the generator. A similar device is already in opera- 
tion at the Brighton Electricity Works, and we understand 
that Mr. Christie, who is responsible for its adoption, is 
highly satisfied with the result. With a view to keeping 
down the short circuit current, the regulation of electrical 
pressure cannot be arranged within very close limits, and to 
overcome this difficulty a Tirrill regulator is proposed. 

The financial effect of the superior steam economy of the 
turbines over the reciprocating engines which they are to 
replace is anticipated to amount to a saving of some £15,000 
per annum at the present price of coal. 


that instead of their business in the area in question 


: particular case methods of calculating track 
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DISPUTE BETWEEN SUPPLY COMPANIES 


HE London Electric Supply Corporation's appeal to the 
T House of Lords, relative to the agreement with the West- 
minster Electric Supply Corporation 1s now proceeding. The 
agreement in question provides for the management of the 
London Company’s undertaking within part of the Westminster 
Company’s area, by the Westminster Company. This agree- 
ment was entered into in pursuance of the London Electric 
Supply Act, 1908, and particulars were given in ELECTRICAL 
ENGINEERING, Vol. V., Oct. 21st, 1909, p. 919. The London 
Company supplies alternating current, and the Westminster 
Company direct current. Certain annual sums are paid to the 
London Company by the Westminster Company, together with 
0:854. per unit for all energy used. The London Company find 
coming 
larger or even remaining stationary, it has decreased consider- 
ably. It is alleged that the Westminster Company have been 
refusing to supply prospective. consumers with alternating 
current, and have also offered inducements to existing con- 
sumers on the London Company's mains to change over to 
direct current, which is only supplied by the Westminster 
Company. The case was taken through all the Lower Courts, 
the verdict in each being that since in effect the Westminster 
Company had purchased, so far as the law would allow, the 
Westminster portion of the London Company's business, and 
that in the absence of any specific clauses in the agreement to 
the effect that they were not to induce the London Company's 
consumers to change over, they had not broken the agreement. 
Mr. Danckwerts, K.C., and Mr. Buckmaster, K.C., are appear- 
ing for the London Company in the present instance, while 
Sir Robert Finlay, K.C., and Mr. Younger, K.C., are appearing 
for the Westminster Company. The appellants contend that 
since the Act of 1908 does not sanction the sale of a part 
of one company's undertaking to another, the Lower Courts 
were all in error in their judgments. The relation of the 
Westminster Company to the London Company under the agree- 
ment was only that of agent or manager to principal or owner, 
so that in treating all applications for power to the London 
Company as coming to themselves, and in offering inducements 
to users of direct current, they were acting ultra vires. By 
their action they may, it is alleged, render the London Company 
liable to prosecution for non-fulfilment of its statutory 
obligations to the consumer, as well as rendering the whole of 
the business less remunerative than it should be. The West- 
minster Company are maintaining that they are only adopting 
ordinary business methods. 


CORRESPONDENCE 
FEEDERS FOR TRAMWAYS. 


To the Editor of ELECTRICAL ENGINEERING. 
Sig,—The abstract of Messrs. Cunliffes Paper on feed. 
ing networks for tramways and the discussions thereon, pub- 
lished on page 10 of Exrecrrican ENGINEERING of January 2nd, 
do not indicate that the authors made any reference to earlier 
work on the same subject. This ma 


be due to abbreviation, 
and I note that Mr. Yerbury, in his communication to the 
discussions, mentioned Papers read in 1898, presumably those 
of Mr. H. F. Parshall and Mr. Trotter, both read in April, 
1898. Mr. Parshall showed the commercial useleasness of 
unboosted track feeders, and Mr. Trotter explained a neat, 
graphical method of ascertaining rail drop under given data of 
service track conductivity, &c. In May, 1900, I read a Paper 
on ‘Distributing Systems of Electric Traction," in which, 
inter alia, I showed by general formule and application to a 
eeding points, 
track feeders, and booster capacities, for maximum economy. 
Also trolley feeders. The principles then laid down were applied 
in various tramways, of which I designed the electrical equip- 
ment for Ње В.Е. Т. Co. between 1898 and 1903, and in other 
cases where I advised or designed. 

Allowing for certain changes in conditions, such «s the Board 
of Trade restriction of current density in rails to 9 amperes 
per square inch not then in force; the increase in magnitude 
of the general supply business in the great cities, where both 
that and the tramway undertakings are in municipal hands, 
I think it wil be found that Messrs. Cunliffe's conclusions 
support those of their predecessors of 1898 and 1900. 

There is one paragraph in my own Paper which YI would 
commend to the engineers of the tramways of large British 
cities, containing a suggestion never yet put into practice—to 
my knowledge—but which might solve or alleviate some of their 
difficulties, including, perhaps, corrugation. I transcribe it: 
“It seems, however, that a modification in track construction, 
using continuous girder supports under the rails. and dis- 
pensing with concrete and setts between them, should be a 
logical consequence of electrical traction; and that the con- 
ductivity of the track might be thus largely increased, and 
bonding made much more permanent without much increase in 
construction costs. The difficulty now experienced at the joints 
of tram rails should disappear, and the life of the road be 
greatly increased." I am, yours truly, 

Caixa 4, Santos, Brazil. Henry M. Sarens. 

January 30th, 1915. 
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GIRDER CONDUIT CLIPS AND BOXES 


Sc CONDUITS, Ltd. (116 Charing Cross Road, 
a2 W.C.), have designed the form of box which we illustrate 
here with the object of . reducing installation costs 
where it is found necessary to pass the conduits frequently 
round girders. It avoids considerable trouble in fitting short 
lengths of tube, and provides a neat arrangement for carrying 
conduits round girders in factories and so on. Where it is 
required to drop a light from the girder, the box can be 


SIMPLEX GIRDER Вох. 


provided with a porcelain connection piece and a cord grip. 
The box itself is practically equivalent in cost to the two 
inspection bends which in the ordinary case would be used. 
Another novelty is a clip for attaching conduits to girders 
where the run of the tube is at right angles to the girder. 
These clips are made in two pieces, held together and 
tightened, so as to grip the tube, by a substantial brass bolt 
and nut. А tongue-shaped projection engages the flange of 
the girder. The labour required to fix these clips is almost 
negligible, and they can be fixed very rapidly. 


INDIRECT LIGHTING IN A PICTURE THEATRE 


HE British Thomson-Houston Co., Ltd. (Mazda House, 

Upper Thames Street, E.C.), has sent us a description 
of a recently opened cinematograph theatre in Lime Street, 
Liverpool, which is the first house of its kind to adopt the 
company's now well-known ‘‘eye-rest’’ system of indirect 
lighting. This system, in which the lamps are mounted in 
bowls containing inverted reflectors, is particularly suitable 


INDIRECT LIGHTING OF VESTIBULE. 


for picture theatres, as it eliminates the necessity for com- 
pletely darkening the auditorium. 

The main auditorium is lighted by four fittings, with 
36 in. decorated plaster bowls, placed svmmetrically around 
the centre dome. Two of these fittings contain four, and 
the other two, three, 200 watt Mazda lamps in suitable 
mirror reflectors. These fittings are supplemented by six 
small fittings under the cornice, three on either side, each 
containing one 100 watt Mazda lamp. Seven small fittings 
similarly equipped, are fixed under the gallery balcony, and 


the baleony itself is lighted by three other small fittings. 
All these fittings were specially designed to harmonise with 
the decorative scheme of the auditorium. With all the 
lamps alight, a minimum illumination intensity of 14 foot 
candles is given in the well of the auditorium, and 2} foot 
candles in the balcony. At the end of each interval the 
large centre fittings are switched out entirely, but the small 
fittings are kept on during the performance, and have a 
dimmer in circuit which allows of a gradual adjustment of 
the light, so as to give a subdued illumination over the whole 
auditorium, which does not interfere with the sereen effects 
but is of sufficient intensity for the perusal of programmes, 
and to enable the audience to find their way to their seats. 
The four large fittings around the auditorium dome are 
suspended by lowering gear, so that they can Бе easily 
cleaned and repaired from the floor. This gear also provides 
the necessary clectrical connection between the fitting and 
the controlling circuits, and at the same time ensures a 
positive mechanical support for the fitting, independent of 
the lowering cable. The lighting of the vestibule, of which 
an illustration is given, is particularly effective, and is 
effected by & single decorative plaster bowl fitting suspended 
from the centre of the dome. 

The whole of the installation work was carried out by 
Messrs, R. F. Winder, of Leeds, to a specification prepared 
by the architects, Messrs. Chadwick & Watson, of Crown 
Chambers, Albion Street, Leeds, on the basis of an illumina- 
tion scheme designed by the Illuminating Engineers' Depart- 
ment of the British Thomson-Houston Co., Ltd., bv whom 
the Mazda lamps and fittings were supplied. 


A CHEAP AND EFFECTIVE SEMI-INDIRECT 
LIGHTING FITTING | 
doe illustration below shows a simple and effective 
fitting made by the Wardle Engineering Co., Ltd. (196 
Deansgate, Manchester), which, in spite of its extremely 
low price—7s. 6d.—is neat and even elegant in appearance. 
The bowl is made of thin opal glass, its diameter is 11 ina.: 


the diameter of the reflector in 12 ins. Three small brass 
chains about 4 ins. long, ending in simple clips, are used tc 
suspend the bowl from the reflector. The fitting of this size 
is suitable for any size of lamp up to 100 c.p., either with 


' pear-shaped or spherical bulb. : 


Conduit Wiring.—A paper on this subject was read by Mr. 
F. H. Taylor at a recent meeting of the Junior Institution of 
Engineers. The author referred to the disadvantages of ‘‘slip "' 
conduit as Pis difficulty in bending, risk of getting loose 
and causing the pipe to hang on the wires, difficulty of earth- 
ing, and impossibility of making a waterproof job. The Institu- 
tion wiring rules only allowed its use to a limited extent in 
dry places, but the Phenix Fire Office unreservedly prohibited 
it. It was particularly bad when buried in plaster. Of screwed 
conduits, solid drawn seamless tube was preferable to either 
brazed or welded material, owing to its better bending qualities 
and freedom from internal burrs or roughness. The trouble 
from condensation was not as great as had been made out, рго- 
vided some care was taken as to the situation of the tubes; a 
pipe left with an open end for ventilation was sometimes 
desirable. Good enamel inside the tube was of more value than 
outside, but galvanising, in the author's opinion, gave better 
protection than enamelling. The points that made for efficiency 
were :—straight runs, avoidance of elbows and tees, liberal use 
of boxes for drawing through, ample size of tube, and metal 
bushing pieces to all ends of tube. The all-iron system, with 
iron-clad distribution boards, &c., had much to recommend it. 
The author emphasised the importance of good earthing by 
good clips, which make as much contact as possible with as 
much of the circumference of the pipe as possible, and earth 
wires of ample size. Isolating the electrical pipework from 
‘other conducting material was equally necessary. Rules as to 
the testing of the earth connections were badly wanted. 


RULES. 


QuzsrioNS: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen їп actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under ‘‘Answers to Corre- 
spondents," or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS : A fee of. 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5s. јот the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors destring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,328. 


A 72 b.h.p. motor, 570 r.p.m., is developing this h.p. and 
transmitting a proportion through 1:6 ratio spur gear, 
92 per cent. efficiency; second reduction, worm-gear triple 
thread, 1:30 ratio, 70 per cent. efficiency; third reduction, 
1:6 ratio spur gear, 90 per cent. efficiency. The efficiencies 
stated are at full load. What are the losses in the gear when 
motor is developing 10 b.h.p. at same speed ?—W. A. С. 

(0c ies must be received not later than first. post, March 6th.) 


ANSWERS TO No. 1,326. 

It is required to erect a simple wireless receiving apparatus 
for experimental work, and some information on the following 
points is requested :——(1) What apparatus is necessary for 
enabling messages to be received up to about 500 miles? (2) The 
approximate length of aerial wires necessary, and whether it 
matters whether these are run vertically or at a sharp angle to 
the ground? (3) Can a suitable coherer be made by an amateur? 
If so, give particulars. (4) Is a telephone receiver sufficiently 
sensitive to be connected directly across the coherer without any 
other instrument, to enable messages to be received? Assumin 
that this apparatus is fixed on a hill some 600 ft. above sea-level, 
will it be too high for satisfactory working ?—W IRE. 


The first award (10s.) is made to L. D. Hill for the 
following reply :— 

(1) The essential apparatus to receive from 500 miles is as 
follows :—Aerial, at least 90 ft. between poles; double-slide 
pm E detector, blocking condenser, and telephones 
(Fig. 3). 

Aerinl.—This will require about 300 to 400 ft. of No. 16 or 
18 copper wire, and should consist of two wires in parallel to 
one another, suspended between insulators, on spreaders at least 
5 ft. long. The aerial should be suspended from two poles, or 
other high objects. between 35 to 50 ft. from ground. The 
leading-in wires should be soldered to the middle of the span 
on each wire, and brought together just outside the instrument 
room (Figs. 1 and 2). The aerial should be as far as possible 
from large conducting surfaces such as buildings, and as high 
above ground as possible; also the portion suspended between 
the poles should be as nearly horizontal as possible. It does not 
matter much at what angle the aerial is with respect to earth, 
providing the lowest point is at least 30 ft. above ground (see 
answer to 2). 

Douhle-shde Tuning Inductance.—Wind about 400 to 500 turns 
of No. 24 S. W.G. enamelled wire on a cardboard cylinder 5-6 ins. 
in diameter and 12 to 15 ins. long. Scrape two narrow strips of 
insulation off parallel to axis of coil to enable two sliding 
contacts to make contact with any turn of wire. These contacts 
must be so arranged that they can pass one another (see 
diagram Fig. 3). 

Blocking Condenser, consists of four sheets of tin foil 2 by 
4 ins. separated by waxed paper, J by 5 ins. Fix flexible con- 
nections to sheets, roll these up while warm from pressing, and 
place in an ebonite tube 44 ins. long. 3 in. inside diameter. fix 


flexible leads to terminals, then fill up ends with black | 


accumulator wax. 
(2) A vertical aerial could be used, but is not nearly so 
efficient or effective as that described. It should be carried on 


a pole at least 100 ft. high in order to receive from distances of © 


500 miles. An umbrella aerial might be used, but, unless it is 
impossible to erect the aerial described, its use is not advised. 

(3) Detector.—A “coherer” is unsuitable for long-distance 
receiving. Use a crystal detector. Any of the following com- 
binations are good :—Copper pyrites and zincite; bornite and 
zincite ; silicon and brass; platinum or gold point, galena and 
graphite. 


Fig. 4 shows a simple detector, easily made. The detecting 


element should be fixed in cups with Wood's metal, a low 
melting solder. The elements recommended are copper pyrites 
and zincite. Fused silicon in the lower cups and a point of brass 
in place of top cup is also No battery is necessary with 
either of these sets. Bornite may be substituted for copper 
pyrites. 

(4) Telephones are used for detecting the minute currents 
rectified by the crystals, and should be specially wound for the 
purpose. Each circuit should be wound with copper wire to a 
resistance of at least 1,000 ohms. I should advise you to pur- 


Aerial Double Slide 
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chase a first-class set. The better results amply repay the 
expense. 

(9) No, certainly not: in fact, it is a distinct advantage to be 
as high as possible. 

Signals have been obtained with such apparatus as described 
from distances over 700 miles, and wave lengths up to 4,500 
metres. 

Further Points.—A good earth connection is very important. 
Connect to water main, also to metal plates, let in moist ground 
vertically providing good surface. In spite of what has been 
said to the contrary by others, see that aerial is very well 
insulated, remembering that surface.distance is required. High- 
frequency discharges travel on the surface and not through con- 
ducting objects, therefore insulators must have ample surface. 
Solder all joints and have as few as possible. Any guys to pole 
should have an insulator between pole and earth or fixing. 


The second award (5s.) is made to P. В. Coursey, who 
writes as follows :— 


Receiving apparatus for an experimental wireless station may 
take a varietv of forms, depending partly on the particular type 
or System chosen, but more generally on the capacity of the 
owner's purse, and his opportunities for constructing or obtain- 
ing the various parts. 

(1) A full description of everything necessary for receiving 
purposes cannot be given in the space available, but a general 
scheme may be laid out, using the following pieces of apparatus : 
—(a) An aerial tuning coil (L,, see Fig. 5); (b) a variable 
coupling jigger, J; (с) a variable tuning condenser, C,, in the 
aerial circuit; (d) a variable tuning condenser, C,, in the de- 
tector circuit; (е) a detector D and headpiece telephones 7. 

The diagram shows the method of connecting them up, 4 
representing the aerial and Ё the earth lead. This earth connec- 
tion may be made to a waler main (care being taken to secure a 
good connection to а main supply pipe, and not merely to a tap 
or pipe leading from a cistern), or to an earth plate of consider- 
able area, buried in damp soil in much the same way as for a 


ELECTRICAL ENGINEERING 


lightning conductor. Sw, is the main aerial switch, and serves 
to throw over the aerial to the receiving apparatus or directly to 
earth when not in use, to prevent ed by eee discharges. 
Good insulation must be secured in this, and also in the other 
switches used (Sw,, Sw,, Sw,), by mounting them on well 
insulating bases, such as ebonite, and keeping the contacts 
sufficiently far apart. In connection with details of construc- 
tion, several of the well-known text-books on wireless telegraphy 
might be consulted with advantage, while some useful hints for 
amateur apparatus may be obtained from a book by “ Alfrec," 
entitled “ Hints for Wireless Designs for Amateurs”; but the 
following details may be found suitable for the case in hand. 
For the tuning coil Z,, 300 turns of No. 28 §.W.G., bare copper 
wire, are wound 10 turns per centimetre on an ebonite rod 
2'5 cms. diameter, with а slider to vary the number of turns in 
circuit. For the jigger primary Z,, 80 turns No. 30 S.W.G., 
8.8.C., Copper wire are wound as a single-layer flat coil, starting 
at an inside diameter of 2 cms., and ending at an outside 
diameter of 10 cms., with wires brought out at 10, 25, 50, and 
80 turns from the outside to the switch Sw,, and arranged во 
that the 10 turns are in circuit when the switch is on contact 
(1); 25 on contact (2), &c. The secondary L, may be wound in 
the same way, with the line to contact (1) of switch Sw, 
brought out at 30 turns from the outside. Variable condensers 


©, and С, may be made of semicircular sheets of zinc mounted 


le 


Fie. 5. 


so that alternate sheets may be rotated more or less in between 
the fixed sheets, as in the manner usually employed in variable 
air condensers. It would be more satisfactory to purchase these 
than to attempt to construct them. 
required in each is about 0'001 mfd. The telephone 7' should 
be a double headpiece telephone receiver wound to a resistance 
of at least 2,000 ohms. D may be any ordinary contact or 
crystal detector, such as a plumbago point lightly resting on a 
galena crystal. 

(2) It would not be much use attempting to receive messages 
from stations up to 500 miles away without an aerial at least 
60 ft. high. The wires should not run at a sharp angle to the 
ground, but be kept as far as possible vertical, although a more 
or less horizontal portion at the top, having a length about equal 
to the vertical portion, giving an aerial of the inverted L type, 
would be an improvement. 


(3) Coherers can be made by amateurs possessed of consider-* 


able skill in glass blowing, but would not be of any use (whether 
,amateur-made or otherwise) for a 500-mile range. Only a crystal 
detector, such as mentioned above, would be of much use, unless 
a Fleming oscillation valve is invested in. 

(4) A 'phone receiver is of little use with a coherer, not 
because it is too insensitive (far from it), but because it does not 
provide for any decohering arrangement. The telephone should 
be used as above with a crystal detector. It will not be a 
disadvantage to erect the aerial on the top of a hill, provided 
that a good earth connection can be obtained. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


The maximum capacity . 


CONTROLLERS.—A sheet from George Ellison (Victoria 
Works, Warstone Lane, Birmingham) illustrates some new drum 
type controllers for cranes, hoists, &c. We note that all wearing 
parts are liberally designed, while ample space is allowed for 
connecting up. Other features which may be mentioned are the 
accessibility for inspection and the ease with which the con- 
trollers may be dismantled for cleaning and repairs. Other 
illustrations show compact and rigid resistance units. 

PIPE WORK.—A oklet, forming a comprehensive cata- 
logue of flanged pipes and accessories, is to hand from Aiton 
and Co. (Derby). A quantity of most useful engineering in- 
formation is given, by means of which engineers can decide the 
sizes of pipes which will be required for any duty, and can 
work out their cost, including the necessary accessories. There 
are full tables of dimensions and prices of pipes, and of the 
flow of steam and water in them, and a standard specification 
as given. 
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TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


Mr. John Gott, the Commercial Cable Co.'s Engincer, has 
devised a system of signalling on submarine cables, which 
has for its object the avoidance of re-transmission and the 
elimination of the syphon recorder. Instead of the impulses 
for the dots and dashes of the Morse code being a series of 
"positive" currents divided by short periods of earthing, 
the impulses sent are alternately positive and negative. The 
wiping out of the charge in the cable is thereby facilitated. 
To reverse the direction of current at each successive depres- 
sion of the key, an electrical and not & mechanical device is 
employed. The ordinary discharge current on releasing the 
key passes through a relay, the tongue of which connects 
the charging contact of the key to one or other side of the 
battery. At the far end of the cable or line, a moving coil 
relay is employed, tho right-hand and left-hand contacts of 
which are connected together so that the impulses are once 
more made unidirectional. This represents the general prin- 
ciple of the arrangement in its simplest possible form, but 
of course in practice there are other auxiliary devices, and 
the connections are more complicated. In using the system 
it is expected that it will be possible to connect the cables 
and land lines straight through and thus to avoid re-trans- 
mission, and of course there will be the great advantage, 
whether the messages are relayed or not at the cable ends, 
that they will be received in true Morse. We understand 
from Mr. Gott that the method has already been tried with 
success on a long cable, but that its permanent employment 
by the Commercial Cable Co. is likely to be delayed for a 
few months. 

The equipment of the new wireless station at Fort Myer, 
Arlington, Vancouver, is described in a recent issue of the 
ГЛесітісаі World (New York). In addition to the information 
given in ELECTRICAL ENGINEERING, Vol. VIII., Dec. 19th, 
1912, р. 711, we may say that three-phase 25-cycle current 
at 6,600 volts is purchased from a local company and stepped 
down to 220 volts for driving a 200-h.p. synchronous motor 
at 500 r.p.m. This motor drives a 220-volt 500-cycle altcr- 
nator at 1,250 r.p.m. The pressure is stepped up to 25,000 
volts. The revolving spark-gap consists of a 4-ft. wheel with 
fifty terminals (one per pole in generator), and gives 1,000 
discharges per second. The pole spokes are 3-in. copper, 8 ins. 
long. The minimum spark-gap is œin., but the air breaks 
down 8 in. ahead and behind the small-gap discharge. For 
safety, 12-in. wooden beams surround the wheel. The con- 
densers, each of 0:036 mfd. capacity, are used in parallel. 
They are made up of steel plates set in steel cylinders and 
air-insulated at 300 lb. per sq. in. The signalling contacts 
are manipulated through relays, shunted on the low-pressure 
side by a resistance of about 220 ohms. The earth wires 
terminate in 60,000 ft. of bare copper wire laid in trenches 
between the towers. The sending wires connecting with 
the aerials are led out through a heavily insulated window- 
pane, 1 in. thick, to the distributing pole, where the wires 
from the generator, controlled by the sending key, terminate, 
also the line to the detector, and & third wire which is 
well earthed. The transmitting and detector wires are extra- 
insulated from their wire supports by composition strain 
insulators, and from the posts by large double-petticoat 
porcelain insulators. The terminals of these three wires form 
the contacts of a three-point switch, controlled from the 
operating room by a system of chains and pulleys. А double- 
throw, single-pole switch is placed in the detector side of 
the line. With this switch arrangement it is evident that 
the operator can at will close the circuit for receiving moss- 
ages, change over for sending, or earth the entire system, 
as in time of storms. The connections between aerials 
are made by ‘‘cages.’’ containing twenty-three phosphor- 


bronze wires soldered to the bridles of the spreaders. 
The wires between the  600.ft. main tower and 
two  450.ft. towers are about 400 ft. in length, 


and those between the two smaller towers 800 ft. Forty feet 
is allowed in each span for sag. From needle-point tests, 
which showed a spark-length of 11 in., it has been estimated 
that a potential of 150,000 volts is obtained at the top of the 
antenna. 

In answer to the Postmaster-General's second refusal to 
free Marconi's Wireless Telegraph Co. from the terms of the 
contract for an Imperial wireless telegraph scheme, the 
Company has now informed the Postmaster-General that 
unless the contract is confirmed by March 1st, they will no 
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longer consider themselves bound by it. The Postmaster- 
General, however, has since intimated that he will enforce 
his rights in the matter. 

The Mersey Docks and Harbour Board have decided to 
enter into arrangements with the Board of Trade, and the 
Post Office, for the establishment of several wireless telegraph 
stations on their lightships, and also one at the Dock Office. 

European telegrams for Mexico in commercial codes were 
again accepted on the 18th inst.--On the following day the 
El Arich route was repaired, but failed again beyond 
Adana, and the Indo-European Telegraph Co. notified 
the failure of their cable between Odessa and Con- 
stantinople. The Saint Jacques-Doson cable was restored.— 
On the 20th inst., the Teheran-Meshed line was restored, and 
the delay and censorship of Mexican telegrams ceased.—The 
African Direct Cable Co. announced on the 2186 inst. that 
work on their cable between Bonny and Duala was suspended, 
and on the 22nd inst. the El Arich route was restored.— The 
Teheran- Meshed line was not working again on the 28rd, but 
was repaired on the 24th inst.—The c.s. Mackay Bennett was 
in Halifax, N.S., on January 8th, and left for repairs on tho 
17th of that month.—The c.s. Minia returned from repairs 
on the 23rd ult. Тһе е.в. Relay sailed from Halifax, N.S., on 
January 24th to repair the French cable off St. Pierre.—We 
learn that the German Cable Works are making a consider- 
able quantity of cable for the Central and South American 
Cable Co., and that London boats have been chartered to 
take out cable. | . 


ELECTRIC TRACTION NOTES 


In pursuance of powers conferred upon it by Parliament, 
the London County Council has decided to proceed with the 
equipment of a number of trailer cars for service, in the first 
place, in the Woolwich district. Horse car bodies, suitably 
converted, are being employed for the first batch, equipped 
with certain standard fittings, such as route indicators and 
wired for electric lighting, and these are being mounted upon 
light strong underframes of standard rolled steel sections, 
extended to support the platforms. The underframe is carried 
by laminated springs upon standard electric car axles in ball 
bearings which move in horn guides secured directly to the 
underframe. The automatic brake gear is of a novel char- 
acter, and has been designed with the primary object of 
securing the safety of the trailer in the event of the coupling 
breaking while travelling on an up-grade. It comprises a 
set of inside hung brake blocks normally forced on to the 
wheels by a pair of compression springs carried directly 
between the two brake beams. The draw-bar is extensible, 
and slides through a frame mounted underneath the plat. 
form. To the end of the draw-bar is secured a akain 
anchored to a cast-iron drum keyed to a rotatable shaft upon 
which is also mounted a smaller chain drum, this latter drum 
carrying a double purchase chain connected to a sway bar in 


the centre of the car, which, when rotated through a small: 


arc of a circle, serves to draw the two brako beams together 
by means of an equalising chain and release the brake blocks 
from the wheels. Thus, when the tractor car exerts a pull 
upon the draw-bar of the trailer, the shaft carrying the chain 
drums is rotated, and actuates the brake block releasing 
«wav-bar to free the blocks from the wheels. The gear is 
duplicated at the two ends of the car. In order to enable tho 
саг to be backed, a brake release is provided, comprising a 
socketted quadrant, into which a lever may be fitted through 
а slot in the platform. The insertion of the lever into the 
socket and its movement in a direction towards the car body 
serves to rotate the chain drum shaft and release the blocks. 
In order to avoid the possibility of the trailer starting with 
the brake released, the shape of the slot has been so arranged 
that the lever can only be withdrawn when the releasing 
quadrant is in the "off" position, and the lever is placed so 
as to obstruct the entrance to the car. The whole of tho 
brake gear is carried upon a light sub-truck independently of 
the underframe. Each draw-bar is provided with a single 


draught and buffing spring, and the car is, in addition, pro- 
vided with spring fenders at the ends, which come into action 
before the buffer springs are finally compressed. The auxi- 
Пагу connections between the tractor and trailer comprise а 
leather bell cord, a jumper cable for the lighting circuit, and 
а pair of telescopic gates protecting the gap between the two 
cars. The whole of the connections are arranged so as to be 
quickly disconnected. The whole of the work of design and 
construction of the trailer cars now practically ready for 
service has been carried out in the Tramways Department, to 
whom we are indebted for the above information. 

The Highways Committee of the L.C.C. recommend that 
the proposed tramway subway, which was intended to be 
built in connection with the new St. Paul’s Bridge, should 
be abandoned. The reason for this is the danger to the 
foundations of St. Paul's Cathedral, which is apprehended 
would follow the construction of such a subway. 

The proposed scheme for the construction of an extensive 
system of underground tube electric railways connecting 
various parts of London for the transport of mails by the 
Post Office, is now taking more definite shape, and the Post- 
master General has given notice of application for the neces- 
sary Parliamentary powers. The scheme includes the con- 
struction of a line from the Mount Pleasant general sorting 
office to Paddington Station, one to the Eastern District 
Post Office, Stepney, and a line from St. Martin's-le-Grand to 
Mount Pleasant. ‘The railways will be worked electrically, 
but apparently energy will be obtained mainly from outside 
sources, as power is to be applied for to enter into agreements 
for bulk supply for the purpose. Although the routes, levels, 
&c., are decided upon, particulars are not yet available as to 
{һө diameter of the tunnel, the nature of the rolling stock 
to be employed, nor the system of control to be adopted, and 
it is believed that various alternative arrangements are under 
consideration. 

Some years ago а concession was granted for the construc- 
tion of an electric mountain railway from Brigue to Riederalp 
and on to the Miarjelensee. According to the Gazette de 
Lausanne, the necessary capital has not been found, and an 
alternative scheme is being considered for a line eee from 
Fiesch, in which the Jungfrau Railway Co. is interested. 

At a special general meeting of the Central London Rail- 
way Co. last week, the scheme of the Company's Bill now 
before Parliament was discussed and approved. The pro- 
posal is in respect of a line from Shepherd's Bush to 


.Gunnersbury, where it will link up with the London and 


South-Western Railway. The Parliamentary estimate is 
£759,072, and it is proposed to raise £750,000 new capital 
with the usual one-third borrowing powers. The Central 
London Railway will, if this extension of 2? miles is com- 
pleted, be a direct link between the Great Eastern in the 
east, and the Great Western and South-Western in the west. 

The question of the electrification of the North London 
Railway was raised at the annual meeting last week, but any 
action of this kind is dependent upon the general scheme now 
under consideration by the London and North-Western 
Railway Company. 

Under the Metropolitan Electric Tramways (Ка евв 
Traction) Bill, which authorises the Metropolitan Electric 
Tramways, Ltd., to link up their tramways with the 
Walthamstow tramways by means of trolley omnibuses, 
general powers are given to the Board of Trade to sanction 
other new routes without the necessity for an application to 
Parliament. This provision, which has been inserted pre- 
viously in Municipal Bills granting trollev omnibus powers, 
is being taken exception to by a number of Local Authorities, 
who fear that unless it is amended in some wav, the Tram- 
ways Co. may at some later date secure powers for running 
in their districts. 


Osram Lamp Patents.—On Friday, February 7th, іп the High 
Court of Justice, Chancery Division, Mr. Justice Swinfen Eady 
granted an interim injunction to the Osram Lamp Works, Ltd., 
restraining the Oro Light & General Supply Co., Ltd. (“ Ого” 
Lamps), their servants, agents, and workmen, from selling lamps 
infringing Osram Patents Nos. 23,899 of 1904 and 18.622 of 
1906. The lamps in question were made by the Wolfram Co., 
Augsburg, Bavaria. 
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"ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record +з compiled by our own Editorial Staff and зз Strictly Copyright.) 


Specifications Published Feb. 20, 1913 


A ful] list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
2,437/12. Signalling on and Stopping Trains. A. MINNICK. 
The construction and arrangement of apparatus for the system 
in which the track is provided with conductors and the train 
with electrical apparatus which becomes operative when one 
train is in proximity to another. A time switch on the train is 
normally closed, and after the circuit has been automatically 
opened, closes it after a given time. Twenty-one figures. 
. 2,522/12. Water Heater. М. Н. Scnoenserc. In the heating 
chamber, which has metal inlet and outlet, are the heating coils. 
A short-circuiting plate is fixed to the casing and connects the 
metal parts, thereby avoiding possibility of shock. А lock plate 
interrupts the circuit when the water supply is cut off. The 
elements are replaceable by unskilled labour. Five figures. 
4,458/12. Reversing Gear. В. Bruxwick1. The mechanic- 
ally connected armatures of two synchronous machines have a 
common short-circuited winding in which is induced, bv two en- 
tirely separate magnetic fields, constantly rotating synchronously 
by means of a commutator, E.M.F.’s, the resultant action being 
to rotate backwards or forwards a magnet core on the driven 
shaft generating one of these magnetic fields. Close regulation is 
obtained by varying the excitation of one core. Two figures. 
29,656/12. Series Petrol-Electric System. Н. PIEPER. А 
separately excited motor drives each axle. All are in series. 
The pressure across each is kept uniform. For two motors a 
low-resistance auto-transformer is connected to the dynamo 
armature by slip rings. Its mid-point is connected to the 
common motor terminal, or two commutators may be used. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 
Names in italics indicate communicators of inventions from abroad. 
Summaries of some of the more important of these patents will 
appear in our next issue. i 


Arc Lamps: Сломртом'ѕ and Crompton, 3,397/12; B.T..H. 


(С.Е. Co., U.S.A.) [Electrodes] 13.988 / 12. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Тлугок [Charging and discharging storage cells] 2,630/12; 
CLARKSON and Morison [Automobile lighting] 4,716/12; Yates 
[Connecting conduits, &c.] 6,146/12. 

Dynamos and Motors: Petersen [Electrostatic alternators] 
2,442/12; Brown, Boveri (Self-excited D.C.] 2,734 /12. 

Electrometallurgy and Electrochemistry: Sanrras-Ozone [Gener- 
ating and diffusing ozone] 2,779/12; Errk. INDUSTRIE [Tube 
welding] 3,634/12; 'TiscugzNKo [Manufacture of sheet iron bv 
electrolysis) 8,668/12; PAuLING [Reaction furnaces] 21,478/12. ` 

Heating and Cooking: Ютхом [Cigar. lighters] 8,677/12; 
SCHAEFFER [Hot-air douches] 20,191/12. 

Ignition: Ківх2 [Spark plugs] 8,206/12; CHEVANCE [Dis- 
tributors] 14,624 /12. 

Incandescent Lamps: B.T.-H. (6.E. Co., 7.5. А.) 2.468/12: 
BEUTTELL and MaxNERs-SwrTH, 3,099/12; STILLMAN, 4,783/12: 
Dv MovriN ГКераіг} 12,784/12: Farkas [Wire drawing] 14,654 /12. 

Instruments and Meters: WorticzkKa and SLUZAR [Instrument 
alarm] 2,517/12; FERRANTI [Meters] 5,412/12. 


Switchgear, Fuses, and Fittings: Dorman. Ѕмітн and BAGGs | 


{Fuse} 10,409/12; НАплхс and GARRARD [Combined switches 
and plugs] 14,785/12; MirsEg [Switches] 16,065/12; PERRY 
{Lighting brackets and pendants] 16.119/12. 

Telephony and Telegraphy: Siemens Bros. & Co. (Siemens 
€ Halke) [Automatic and semi-automatic telephony] 2.671 /12. 
2.672/12. and 2,743/12; [Semi-automatic exchange key panel] 
15.415/12; Lencu [Insulator bracket for poles] 10.600 /12. 

Traction: Woop [Trolley head] 3.146/12: Simmexs Bros. 
Dynamo Works and Lypaui [Safety apparatus for electric 
trains] 6.922/12; Pierer [Electro-mechanical transmission | 
7.155/12. 13.235/12; ROTTENBERG and New Traxsporr Co. 
{Preventing collisions оп self-propelled systems] 11.196/12. 

Miscellaneous: 5SuNpnEnG [Purifying copper] 4,692/12; SIEMENS 
Bros, Dynamo Works (Siemens-Schuckert) [Punching discs. 
&c.] 11.519/12; Sremexs & Haske [Electro-medical electrodes] 
15,416:12; Квк, [Manufacture of dynamo iron] 15,532 /12; 
Davipson [Portable centrifugal fans] 22,049/12. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 
Distribution Systems, &c.: Oxun [Lighting] 2,125/13. 
Dynamos and Motors: Brown, Bovknr [A.C.] 7.258/12. 
Electrometallurgy and Electrochemistry: Exits [Production of 
aluminium nitrates] 25.650/12; Gitrix1 [Ditto] 25,874 /12; 
: JUNGNER [Obtaining alkali from mica, &c.] 26.497/12. 


Ignition: Siemens & HarskrE [Spark plugs] 1,064/13. 

Switchgear, Fuses and Fittings: BercmMaxn A.-G. [Electro- 
magnetic heavy current switches with automatic release] 
2,778 / 183. 

Telephony: Broce [Switches for automatic] 1,157/13; Karz 
[Selecting] 2,302/13. 

Traction: SIEMENS-SCHUCKERT [Screw propeller motor control] 
2,136/13. 

Miscellaneous: MuNbEN and Muir [Announcers] 14,225/12; 
SCHNYDER [Electromagnetic typewriters] 2,170/15; GALLOWAY 
[Batteries] 2,402/13. | 


Amendments allowed 

21,515/06. Drawn Tungsten Wire Filaments. — B.T..H. 
(G.E. Co., U.S.A.). The amendments asked for in this specifica- 
tion by the B.T.-H. Co. have been allowed with certain modifica- 
tions. The proposed amendments to claims 1 and 2, whereby it 
was sought to substitute the words '' hammered, rolled, or drawn ”’ 
for the words ''operated on or manipulated," have not, how- 
ever, been allowed. Full particulars of the hearing before the 
Comptroller-General of Patents were given in ELECTRICAL 
ENGINEERING, Vol. VIII., December 19th, 1912, p. 703, as well 
as the preliminary announcement of the proposed amendments 
on September 12th, 1912, p. 510. 

The following Amended Specification may now be obtained. 

Distributing Systems, &c.: HreNLEYSs and W. Е. БВ15НОР 
[Cable earthing and bonding] 17,347/11. 


Opposition to Grant of Patents 

21,754/11. Signalling and Advertising. C. E. Wits. Орро- 
sition has been entered to the grant on this application. Number 
plate and similar indicators are controlled from a keyboard, the 
keys of which are connected so that each key controls the 
illumination of different groups of lamps. 

22,406/11. Elevated Luggage Transporter. S. Авхогр. The 
rant of this patent has been allowed in spite of opposition. 
he lay-out is arranged for transporting goods und luggage 
between trains in stations and goods warehouses, &c. 


Expiring and Expired Patents 


The following Patents ex during the current week, after a life 
of fourteen years :— 

4,276 of February 27th, 1899. Automatic Dynamo Pressure 
Regulators. N. Browne (Tirrill Automatic Potential Regulator 
Co., U.S.A.). Details of the now well-known Tirrill regulator. 
Reference is made to a prior specification, No. 1,555/89, in 
which the entire regulating resistance is cut in and out. The 
present invention is to overcome the tendency of the contact 
points to stick, and the possibility of accident to the solenoid 
wires permanently cutting out the regulating resistance. There 
are seven claims. 

4.527 of February 27th, 1899 (Convention date. August 20th. 
1898). Electro-pneumatic Traction Motor Controllers. С. Wesr- 
INGHOUSK. This specification covers the Westinghouse pneumatic 
system, in which the various valves are controlled electro- 
magnetically. There are 15 claims and 20 figures. 

4,801 of March 4th, 1899. Motor Starter. J. H. Ногмеѕ and 
Е. Ввколрвемт. Two movable arms pass over the resistance 
studs, which are arranged in the usual way. To start the 
motor, the two arms, being in engagement in the off position, 
are moved over the studs against the force of a weight ог 
spring, the second arm thereby putting in the resistance. Near 
the end of the travel the first arm completes the circuit throuch 
all the resistance. Jt is held in this position by overload and 
no-voltage gear as usual. The second arm then travels slowly 
back over the resistance studs till the resistance is all out. 
Its rate of travel is controlled by a dash-pot or other means 
in conjunction with the spring or weight. | 
The following are the more important Patents that have become 

void through non-payment of renewal fees. 

Dynamos, Motors, and Transformers: A. B. Hosson [Trans- 
mission of armature power: Fans] 24.128/02; L. J. Hunt and 
SANDYCROFT'S [Short-circuited rotor connections] 25,854 /04. 

Electrometallurgy: А. Ніовтн [Induction furnaces] 28,961/06. 

Incandescent Lamps: B. T.-H. (G. E. Co., U.S.A.) [Tungsten 
or tantalum and a little silicon with the necessary binders are 
used for high resistance filaments for lamps and heaters] 
24.707 /0T. 

Meters: M. Karumann [Calibrating using resistances with 
temperature coetticient varving with current] 22.544/05. 

Switchgear, Fuses and Fittings: B. T.-H. and H. N. Spor- 
BORG [Contactor switchgear for A.C. motor control] 25,203 /06 ; 
J. Н. CorriNcs [Time switch] 24.367 /07. 

Telephony and Telegraphy: Е. L. Murraeap [Portable poles] 
24.966 / 06. 

Miscellaneous: W. E ТАКЕ (Electrelle Co., U.S.A.) [Auto- 
matic piano players] 24,501/07. 
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Aberdeen: Libel Action against Contractors.—The action 
by Mr. J. A. Bell, the City Electrical Engineer, against the 
Honorary Secretary of the Aberdeen Branch of the Electrical 
Contractors’ Association of Scotland, in which £1,000 damages 
are claimed for alleged libel, was heard in Aberdeen on 
Wednesday last week, and judgment was reserved. We gave 
the facts on page 95 of our issue of February 13th. 

Bath: Street Lighting.—Additions are being made to the 
street electric lighting. (See ''Tenders Invited.’’) 

Bingley: ilectric Supply.—An agreement for bulk supply 
for ten. *ears from the Keighley Corporation Electricity 
Supply Works has been entered into. 

Gromer: Electricity Undertaking.—The Council have de- 
cided to proceed with the transfer of their electricity under- 
taking to Messrs. Edmundsons’ Electricity Corporation. 

Edinburgh: Contractors’ Dinner.—Mr. W. Finlay, who has 
done so much for the Electrical Contractors’ Association in 
Scotland, was entertained to dinner by the Edinburgh branch 
last week. 

india: Calcutta Section of I.E.E.—The newly formed 
Calcutta Section of the Institution of Electrical Engineers, 
recently held an inaugural dinner, at which Mr. M. G. 
Simpson (Electrical Engineer-in-Chief, Indian Government 
Telegraphs), presided. 

Leicester: Street Lighting.—Improved street lighting is a 
matter of some controversy just now, and it is not improbable 
that the Electricity Department will soon have an opportunity 
of demonstrating what can be done in the way of modern 
strect electric lighting. 

Liverpool: Electric Supply Accounts.—The gross profit on 
the electricity undertaking for 1912 was £169,292, which sum 
is carried to net revenue account, together with £3,070 
interest. After meeting capital charges, and adding £20,000 
to renewal fund, the sum of £30,071 is transferred to relief 
of rates. 

Loughborough: The Electricity Extensions.—Some months 
асо an arrangement was made with the Brush Electrical 
Engineering Co. by which the Corporation were to give a 
supply in bulk, the Company supplying the necessary plant. 
In consequence of the delay which has taken place in the 
negotiations with the Company, the Corporation now finds 
itself under the necessity of extending the undertaking irre- 
spective of the supply to the Brush Company. The size of 
the Brush Company's demand was such as to render it more 
economical to instal alternating current plant, but under 
the circumstances Mr. J. F. C. Snell, who is advising the 
Corporation, reports that it is possible to make additions 
to the present continuous current system in order to cope 
with the normal increase in the demand. The Corporation 
have therefore adopted a recommendation by the Electricity 
Committee that the negotiations with the Brush Co. for 
bulk supply be postponed, and that Mr. Snell be instructed 
to prepare a scheme for meeting the general demands on the 
electricity undertaking next winter. 

Mewcastie-on-Tyne: Electrical Showrooms.—The two 
Newcastle Supply Companies have jointly cstablished an 
‘electric shop" in Northumberland Street for tbe purpose 
of advertising the uses of electricity for all purposes. 

Rhyl: Fixed Price Light.—The Engineer has been in com- 
munication with the Fixed Price Light Co., who, however, 
state that they are unable to see their way to undertake any 
worx outside the London district. 

Sheffield: Power Exhibition.—AÀ fuel, light and power 
Exhibition is to be held in Sheffield in October and 
November. The Advisory Committee includes Mr. б. E. 
Fedden, the Manager of the Corporation's electricity under- 
taking. 

Tasmania: Electric Lighting in Hobart.—The electric supply 
installation which has been erected by the Hydro-Electric Co., 
has been put into operation. The public lighting contract 
provides for 792 incandescent lamps of 50 c.p. and 75 o.p. 
and forty 500 c.p. arc lamps. The British Insulated & Helsby 
Cables, Ltd., have the contract for the poles and cables. The 
Chief Engineer to the Hydro-Electric Co. is Mr. J. H. Butters, 
and our readers will recognise in Mr. Ashton Bremner, the 
assistant engineer, а one-time well-known figure in electric 
supply circles in this country. 

Wood Green: Electricity Supply.—There seems every 
prospect of a strong Parliamentary fight over the installation 
of clectricitv supply in Wood Green. The North Metro- 
politan Electric Power Co. is applying for an electric lighting 
provisional order for the district, but the Wood Green Council, 


who already possess an order, are proposing to transfer it 
to the Tottenham and Edmonton Gas Co. In addition to 
these opposing interests, the Tottenham District Council аге, 
opposing the Gas Company’s Bill which deals with the 
transfer of the Wood Green Council’s order. 

Wrexham: Rateable Value  Tariff.—The Council have 
approved a revised tariff for private premiscs on the basis 
of a fixed charge of 15 per cent. on the net assessment of 
the house, and 4d. per unit for all current used. House- 
holders will be allowed to use current for lighting, heating, 
and cooking purposes under this tariff. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


[Notes of Contracts Open are not repeated under this heading 
week by week until the last date Jo receiving tenders, but are 
only inserted once.] 


Generating Stations, Sub-Stations, Mains, &c. 

Australia.—Mr. O. L. Remington (Manager W. McLean 
and Co., Melbourne) is now in London, at the Hotel Cecil, 
and desires to get in touch with those who are interested 
in lines of electrical apparatus or machinery which they are 
desirous of putting on the Australian market. 

The Postmaster-General's Department at Melbourne require 
Diesel engines and alternators for the high-power radio-tele- 
graph station at Darwin. Tenders by May 14th. Further 
particulars at 72 Victoria Strect, S.W., or 73 Basinghall 
Street, Е.С, 

Bedford.—In connection with the extension to the street 
electrice lighting, some 3,500 vds. of various sizes of cable 
will be required. 

Bingley.—In consequence of the agreement for bulk supply 
referred to in our ** Local Notes " column, a loan of £5,500 for 
cables, sub-station and machinery, &c., is to be applied for. 

Brighton.-—One 800-ampere-hour storage battery for 
Southwick power station. March 10th. (Sce an advertise- 
ment on another page.) 

Finchley.—A loan of £15,000 is to be taken up for extensions 
to the electricity undertaking. 

Galashiels.—Further progress is being made with the pro- 
posal to erect an electricity generating station, and consulta- 
tions are being held with certain experts with a view to 
getting further information. It appears that the chief de- 
mands will be for mill-driving purposes, and the probable 
cost has been put at £30,000. 

Grimsby.—Loans of £6,000 for mains, and £2,000 for 
services are to be applied for. 

India.— The installation of electric supply in Lucknow is 
being strongly advocated. 

Leek.— A loan of £2,000 is to be taken up for mains 
extensions. 

London: L.C.C.—A further extension of time is announced 
for the receipt of tenders for two 8,000 kw. turbo-generators. 
(See an advertisement on another page.) 

The following sub-station plant will shortly be required : 
three rotary-converters at estimated cost of £7,800; trans- 


formers and accessories, £4,000; switchgear and cable, 
£2,200. 

London:  Baltersea.- -One water-tube boiler, mechanical 
stoker, &e.; one electric motor-driven centrifugal pump. 


March 19th. (See an advertisement on another page.) 

Marylebone.—A loan of £42,000 is to be taken up for 
extensions at the electricity works. 

Woolwich.—The London County Council has sanctioned 
the following loans: mains, £1,500: meters, £630; services, 
£1,100; hire purchase apparatus, £2,000. 

Loughborough.—Extensions involving an expenditure of 
£10,000 are contemplated. (See under * Local Notes.") 

Port Elizabeth. —Mr. H. J. Holder, the Borough Electrical 
Engineer, will, savs the British and South African Ezport 
Gazette, arrive in England during March. His Town Council 
is а prospective purchaser of electrical generating machinery, 


ANGANESITE 


FOR 
STEAM JOINTS десин 
USE ААХ 


MANS ANESITE 
JOHN HUDSON & CO.’S SUCCESSORS, Mansell St., London, ЕЁ. 


4 —« 


Oe eee see ee TN S oe 


and communications may be addressed to Mr. Holder, c.o. 
Messrs. Davis and Soper, 54 St. Mary Axe, Е.С. 

Shaldon (Devon).—The Teignmouth Council propose to 
extend electric lighting to this district. 


Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Waring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Aberavon.—New municipal buildings. 

Aberdeen.— Additions to the Donside Paper Mills. 

Bradford.—School, Leeds Road. Architects, W. J. Morley 
and Sons, 269 Swan Arcade. 

Croydon.—Thirteen houses, Raymead Avenue; С. Banks, 
Oakfield Road.—Light houses, Woodside Road; Е. К. Lawson. 

Devonport.— New municipal buildings. 

Edinburgh.—New public wash-houses at Fountainbridge. 

London: L.C.C.—About 210 lighting points at Hawley 
Crescent Elementary School, St. Pancras, N.W. March 12th. 
Chief Engineer. 

Lewisham.—The electric lighting of the infirmary has now 
been definitely passed. 

Manchester.— Additional 
Offices, New Bridge Street. 

Smethwick.—New school. 
House. 


Southend-on-Sea.-—New elementary school. 


Miscellaneous . 

Bath.—In a number of streets gas standards are to be fitted 
with metal filament lamps. 

Cheshire.—A twelve months’ supply of electrical goods is 
required for the County Asylum. March 1llth. Parkside 
Committee. 

Edinburgh.—A twelve months’ supply of arc lamp globes 
and conduits. City Electrical Engineer. March 10th, 

Leith.—An expenditure of £1,797 upon new electrical pump- 
ing machinery is to be incurred. 

Ramsgate.—The Council have decided to instal a system 
of electrical fire alarms in the Borough. 

Shanghai.— According to a recent report by the United 
States Vice-Consul, the conditions in Shanghai are particu- 
larly favourable for the use of electrically-driven vehicles. 
It is pointed out, however, that any such vehicles should be 
strong and well made, in order to withstand the climate, 
which is very damp during most of the year, and hot in 
the summer. 

West Ham.—A twelve months’ supply of electrical fittings 
for Guardians. March 13th. Union Road, Leytonstone. 


wards at Swinton. 


Poor Law 


Secretary of Education, Council 


Colwyn Bay.—The following tenders have been accepted : 
Browett, Lindley-Dick, Kerr generating set, £973; switch. 
board extension, Bertram Thomas, £125. 

Glasgow.—The tender of Messrs. Babcock and Wilcox has 
been accepted for four water-tube boilers for the Port Dundas 
station at £13,748, and Messrs. Howden and Co. had been 
given a contract for four boilers for the St. Andrew’s Cross 
Works at £6,910 and another for the supply of turbo- 
alternators at £17,793. 


APPOINTMENTS AND PERSONAL NOTES 


MON | 


Mr. F. J. Walker, seerctary and manager of the St. James’ 
and Pall Mall ГЛесігіс Light Co., has been appointed 
managing director. 

Between 80 and 90 applications have been received for the 
post of Electrical Engineer to the Wolverhampton Corpora- 
tion recently held by Mr. С. E. C. Shawfield. 

Mr. W. Lawson, late Manager of the Gas Engine Sales 
Department of the British Westinghouse Electric and Manu- 
facturing Co., Manager of the Gas Plant and Large Gas 
Engine Sales Department of Messrs. Crossley Bros., Ltd., 
Manchester, has recently been appointed Sales Manager of 
the Power-Gas Corporation, Ltd., Stockton-on-Tees. 

A meter inspector is required at Watford Electricity Works. 
(See an advertisement on another page.) 
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An electrical engineer is required to take charge of small 
plant, Alhambra Palace, Morecambe. (See an advertisement 
on another page.) 

Mr. H. C. Babb, of the Dartmouth Electric Light Works, 
is shortly removing to the Hamilton (N.B.) Electricity Works. 

Electrical engineer with experience of automatic telephone 
exchanges, wanted in London. (See an advertisement on 
another page.) 

Improver wanted in a lighting and tramway station. 
advertisement on another page.) 


(See 


MISCELLANEOUS BUSINESS NOTES AND 
TRADE ANNOUNCEMENTS 


Price of Copper.— Messrs. G. Smith and Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper bars, 
c.i.f. port of arrival, quoted on Tuesday night, was £68 to 


£68 10s. (Last week £68 to £69.) 

Films Illustrating Cable Manufacture.—The Electrical Co., 
Ltd. (122-124 Charing Cross Road, W.C.), are prepared to 
lend to technical societies and institutions a fine set of 
einematograph films, prepared by the A.E.G. showing the 
various processes in the manufacture of electric cables. 

Waygood Concert.—The 22nd annual concert of the 
Athletic Association of R. Waygood and Co., Ltd., will be 
held on Monday next at the Horns Assembly Rooms, 
Kennington Park, S.E., at 8 p.m. 

G.E.C. Showrooms.—The General Electric Co., Ltd., have 
made considerable extensions to their showrooms at 71 Queen 
Victoria St., E.C., which will be devoted to arc lamps 
and accessories, motors and other machinery, ventilating and 
engineering supplies, telephones, electric light supplies. 
switchgear, &c. A large proportion of the apparatus is wired 
up and can be seen working. 

Patent for Sale.- Tie owner of a patent for dynamo electrie 
machines desires to work same in this country. (See an 
advertisement on another page.) 

Dissolution of Partnership.—J. L. Crathorne and Е. J. 
Green, Electrical Engineers, Old Kent Road, S.E., have 
dissolved partnership. F. J. Green continues. 

Bankruptcy.—A deficiency of £246 is shown in the bank- 
ruptey of W. Longdon and V. G. Cobb, trading as Longdon 
and Cobb, electrieal engincers, 101a Derby Road, Nottingham. 


Companies Struck Off Register.—The names of the following 
will be struck off the register of joint stock companies in three 
months unless cause is shown to the contrary : Carnarvonshire 
Electric Traction Syndicate, Ltd.; Empire Electric Light & 
Power Co.; and the Improved Electric Supplies. Ltd. 

Dividends of Electric Supply Co.'s.—Charing Cross, West End 
& City Electricity Supply Co.. 5 per cent. for 1912. The 
carrying forward in the case of both West End & City under- 
takings is £18.000, after a liberal allowance for reserve.— The 
London Electric Supply Corporation. 25 per cent. £250,000 
new capital is to be raised to meet the increasing demands of 
the London, Brighton & South Coast Railway Co.—Newcastle- 
on-Tyne Electric Supply Co., 5 per cent. on the ordinary shares. 

W. T. Henley's Telegraph Works Co.—4A 15 per cent. dividend 
is recommended on the ordinary shares for 1912, carrying for- 
ward £45.017. 

Yorkshire Electric Power Co.——At the half-vearly meeting last 
week it was stated that the sales of current increased, during 
the December half-year by 25 per cent.. and under ordinary 
circumstances there would have been a satisfactory margin of 
profit, but owing to the coal strike and the fact that one of 
the large turbines was out of use during a period. there had 
been euch an increase in the works costs as to absorb this 
extra profit. 

British Electric Transformer Co.—A dividend of 10 per cent. 
is to be paid for 1912, carrving forward £4.116. 

Bruce Peebles & Со. — l' here 15 a debit balance of £4.593 for 
1913, a result which is largelv attributed to labour strikes. 
The prospects for the current vear are, however, better owing 
to the recent improvement in prices and in the demand for 
the company's manufactures. 
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SUMMARY 


In the fourth Kelvin lecture delivered before the 
Institution of Electrical Engineers last Thursday, Dr. 
R. T. Glazebrook traced the history of the evaluation 
of the units of electrical measurement, in which Lord 
Kelvin played a prominent part. (Page 127.) 

AN interesting meter-reading case was heard in the 
King's Bench Division this week, in which for 3} years 
the final figure on the dial of one of the Electrical Com- 
pany's meters has heen read as a decimal figure instead 
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of & unit. The supply company are claiming £1,880. 
(Page 128.) | 

IN & Paper read before the Asaociation of Mining 
Electrical Engineers last month, Mr. E. K. Scott con- 
tended that unarmoured cables should be permitted in 
shafts, and advocated the use of aluminium cables. He 
described various methods of supporting shaft cables, 
and described a form of casing in which split telegraph 
poles were utilised. Mr. Scott’s views did not meet 
with general acceptance. (Page 129.) 


RECENT progress in electric iron amelting is reviewed 
in a short article. (Page 131.) 


Mr. R. NELSON dealt with the growth of electricity 
for mining operations in a recent paper before the 
North of England Branch of the Association of Mining 
Electrical Engineers. The adoption of electricity for all 
ie was advocated on economic grounds. (Page 
181. 


AMONG the patent specifications relating to mining 
and metallurgy published during February is one 
by Messrs. A. and Н. Hunte for an electric miner's 
safety lamp and one by the Sterling Telephone Com- 
pany covering some improvement to mine-exploders. 
Several deal with electric furnaces, and one by T. 
Tischenko for the electrolytic production of sheet iron. 
(Page 132.) 

The design of continuous current brake magnets is 
dealt with in our Questions and Answera columns. 
(Page 133.) 

A WELL-PROTECTED flexible wire for radiators and a 
new pattern of electric tailoring iron are described in 
short articles, and a type of street lamp-post unfamiliar 
in this country is also illustrated. (Page 134.) 


Some interesting particulars are given with regard 
to passenger transportation in the United States. On 
one line the number of passengers carried per annum 
is inerens:ng as the square of the population. (Page 
135.) 


SEVERAL automatic and semi-automatic telephone 
exchanges will shortly be working in France.—Figures 
are given of the number of wireless telegraph stations 
in the world, and of the system upon which they work. 
(Page 135.) 


THE Patent Office on Thursday last published, among 
others, a specification by the B.T.-H. Co. covering the 
use of certain halogen compounds which are introduced 
into the bulbs of drawn-wire lamps to prevent blacken- 
ing. Brown, Boveri & Co. are protecting variou 
designs for field magnets and armatures of D.C. 
machines to ensure stable working, and Crompton & 
Co. have a patent for an enclosed flame are lamp. 
Further petrol-electric patents have been taken out by 
H. Pieper. An amendment to an incandescent lamp 
specification by A. C. Hyde has been allowed under 
Section 8. (Page 136.) 
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SOME remarkable figures of saving from the use of 
electrie cooking, &c., are shown at Eton.—The gas 
engine plant at Accrington is undergoing a three 
months’ trial.—Arrangements have been made for a 
duplicate supply to Olympia oy the Hammersmith and 
Fulham Councils.—£5,000 are being transferred to 
relief of rates from electricity profits at Belfast. (Page 
187.) | 

AN electric lighting scheme is being considered at 
Aylesbury.—Important extensions are to be carried out 
at Barking, Bispham, Fleetwood, Haslingden, Hast- 
ings, Huddersfield, Shipley, and York.—Diesel engines 
are required in Egypt; transformers and generators by 
an Indian railway company, and an electric lighting 
installation for West Africa.—Several municipal elec- 
tricity departments require annual supplies of stores; 
additional tramway rolling stock is required at Birming- 
ham, and a steam alternator at Bridgend. (Page 137.) 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, MARCH бтн. 
Institution of Electrical Engineers. 
8 p.m. ‘‘Recent Developments in Street Lighting in Man- 
chester," by S. L. Pearce and Н. A. Ratcliff. 
FRIDAY, MARCH 1тн. 
Northern Polytechnic. 
7.80 p.m. Conversazione at Institute, Holloway Road. 
SATURDAY, MARCH 87x. 
Birmingham Electric Club. 
7 p.m. At Swan otel, New Street. 
Practice," by W. Fennell. 
MONDAY, MARCH 10тн. 
Institution of Post све Electrical Engineers. 
6 p.m. At Institution of Electrical Engineers. ‘‘ Trunk 
Telephone Communication Transmission Schemes and 
the ign of Circuits,” by A. B. Hart and W. J. 
Hilyer. 
Institution of Electrical Engineers: Western Section. 
4 p.m. At Institute: of South Wales Engineers, Park 
Place, Cardiff. ‘‘High-tension Continuous-current 


"Gas Engine 


Working," by S. F. Walker. 
Institution of Electrical Engineers: Newcastle Section. 
.m. At Armstrong College. ‘‘Condensing Plant," by 
. À. Dexter. | 
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The Lord Mayor of Manchester, in a speech last week, said that he did not believe that the tradin 


Department was made to contribute £24,500 of its profits to relief of rates]. 
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TUESDAY. MARCH 11тн. 

Institution of Electrical Engineers: Manchester Section. 

7.30 p.m. At University. ''Power Supply on the Rand,’” 
by A. E. Hadley. 

Institution of Civil Engineers. 

8 p.m. At Institution of Mechanical Engineers. ‘‘ Notes. 
on City Passenger-Transportation in the United States,’” 
by G. D. Snyder. 

WEDNESDAY, MARCH 12тн. 

Institution of Electrical Engineers: Yorkshire Section. 

7 p.m. At University, Leeds. 

Institution of Electrical Engineers: Birmingham Section. 

7.50 p.m. At University. ‘‘ Recent Developments in Street. 

signe in Manchester," by S. L. Pearce and Н. A. 
tcliff. 


Faraday Society. 
4.30 p.m. At Chemical Society's ms, Burlington House, 
. General discussion on Colloids and their Viscosity. 
THURSDAY, MARCH 1н. 
Institution of Electrical Engineers. 
“The Power Supply on the Rand," by A. E. 
Hadley. 
Institution of Electrical Engineers : Dublin Section. 
8 p.m. At Royal College of Science. 


The London Electrical Engineers. 


(То-рлт) THURSDAY, MaRcH бтн. C. Company.— Recruit Training, 7 to10 p.m. 
Company Training, 7 to 10 p.m. 
FRIDAY, MancH 7TH. D. Company.—Company Training, 7 to 10 p.m. 
SATURDAY, MARCH STH. Headquarters open from 10 a.m. till 12 noon. 
Момрлтӯ, Marcu lOTH. A. Compamy.—Recruit Training, 7 to 10 p.m. ; 
Company Training. 7 to 10 p.m. 
TuespaY, MaRCH llrH. B. Company.— Company Training, 7 to 10 p.m. 
THuRsDAY, Marca 13тн. С. Company.—Recruit Training, 7 to 10 p.m. ; 
Company Training, 7 to 10 y. m. 
Fripay, Marcu 14тн. D. Compamy.—Company Training, 7 to 10 p.m. 
' SATURDAY, MakcH 15TH. Headquarters opened for Regimental business from. 
10 a.m. till 12 noon. 


Street Lighting at Southgate.—We are informed by the 
General Electric Co., Ltd. (67 Queen Victoria Street, E.C.), 
that the lamps in the Southgate street lighting scheme described 
оп page 115 of last week's ELECTRICAL ENGINEERING are all 
Osram drawn wire lamps. The 100-watt size is used at im- 

rtant road junctions, and the general lighting is carried out. 

y 60-watt lamps. About 210 lamps are used in all. 

Belfast Wiremen.—We mentioned a few weeks back that the 
electrical wiremen in the building trades in Belfast had struck 
for an increase of wages, the idea being to secure £2 per week, 
which is the wage paid in Belfast to electricians serving in 
other branches. Last week all the building contractors with one 
exception granted the increase asked for. 
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HE fourth "Kelvin" leoture was given by Dr. R. T. 

Glazebrook, F.R.S. (Director of the National Physical 
Laboratory), on Thursday last before & crowded meeting of 
the Institution of Electrical Engineers. The title of the 
lecture was ‘‘The Ohm, the Ampere, the Volt: A Memory 
of Fifty Years Before (1862-1912)," and the subject was 
the history of the evaluation of the fundamental electrical 
units in which Lord Kelvin played so prominent a part. 


The lecturer commenced with a few perenn reminiscences, 
describing his first meeting with Sir William Thomson in 1876 
at Cambridge in connection with comparisons of E.M.F.’s by 
the quadrant electrometer, and referred to various subsequent 
occasions on which they were associated. The development of 
electrical units was.bound up with the history of the British 
Association Committee on Electrical Standards, and the lecturer 
took the opportunity of presenting to the Institution a copy of 
a reprint Hd this committee's collected reports, which has just 
been published. He proceedel to sketch in masterly style the 
life-bistory of the ohm, the ampere, and the volt, illustrating 
his remarks by a fine collection of historical apparatus. The 
2 A. Committee was founded in 1861 at the Manchester mee 
of the Association at the suggestion of Sir W. 'Thomson, an 

consisted originally of Thomson, Williamson, Wheatstone, 
W. H. Miller, Fleeming Jenkin, and Matthiessen, but other 
members were afterwards added. 
cussed the most suitable unit of resistance, and decided that it 
should be based on the absolute C.G.S. electromagnetic unit of 
Weber, and should be represented by a mercury standard. As 
many as eleven different ''standards," some of very unreliable 
nature, were in use at that time. The relation of the corre- 
sponding units of current and E.M.F. to the absolute units 
was also defined. Experimental work was taken in hand to 
determine the value of existing standards in terms of the abso- 
jute unit, new determinations were made by Thomson and 
others, by a method similar to that of Weber, of measuring the 
deflection of a magnet caused by the action of a rotating coil 
from 1862 to 1864, and the first B.A. standards of platinum- 
silver were made. Dr. Glazebrook was able to show his audience 
some of the actual standard coils and the very rotating coil 
apparatus used, together with an actual Wheatstone's Bridge 
used for their comparison. In 1870 the original committee was 


— — ee, 


THE OHM, THE AMPERE, AND THE VOLT 


The committee first dis- — 


— — а ———————————— M — -- —— 


dissolved, but further observations began to show that the 
values adopted were somewhat in error, and it was re-formed at 
the suggestion of Ayrton in 1880, shortly before the famous 
Paris Conference, where the names ohm, volt, and ampere were 
adopted internationally. Lord Rayleigh made new determina- 
tions by his improved rotating-coil apparatus, as well as by the 
Lorenz method. Results in 1884 gave the value 10602 cm. as 
the length of the mercury ohm, and in spite of Thomson's 
endeavours for the recognition of a more accurate figure, the 
“legal ohm” of а 106 cm. was settled upon in Paris, although 
it was not adopted in this country. In 1890 a committee, of 
which Thomson was a member, was appointed by the Board of 
Trade, and the figure of 106'5 was adopted for the length of 
the mercury ohm. The lecturer, with the assistance of Mr. 
F. E. Smith (of the National Physical Laboratory), then 
showed Lord Rayleigh’s rotating-coil- apparatus in action, and 
further explained the Lorenz method, in which a flat disc 
rotates in a field due to a pair of current-carrying coils, and 
the E.M.F. produced between the centre and periphery of the 
disc is balanced against the drop across the resistance to be 
measured, which carries the same current as the field coils. A 
further report of the B.A. Committee was submitted to the 
Edinburgh meeting of 1892, and formed the basis of legislation 
which led to the foundation of the Board of Trade Standardising 
ы where a standard ampere balance was also set up. 
Passing thus to a consideration of the absolute measurement of 
current, the lecturer described the original current balance of 
Weber, and showed some of its coils, together with the current 
balance and a tangent galvanometer used by Joule in his ex- 
periments on the dynamical equivalent of heat. The former 
was shown in action. The measurement of E.M.F. depended 
upon the determination of resistance and current. The units 
were represented originally by their relation to the E.M.F. 
of a Daniell cell, since superseded by the Clark, and later by 
the Weston cell. Tracing the course of further experimental 
work increasing the accuracy of the determination of standards. 
the le:turer referred to important comparisons made between 
the current balance and the silver voltameter in 1884, and to 
the construction of an improved Lorenz apparatus of Viriamu 
Jones and Ayrton for McGill University in 1897. which gave 
the value 10628 for the length of the mercury ohm. In 1902 
the National Physical Laboratory was founded, and important 
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work was reported to the St. Louis Congress of 1904 and the 
Berlin Conference of 1905. Much work with the current balance 
at the National Physical Laboratory was recorded in 1907, and 
finally the last International Conference on Electrical Units and 
Standards met in London in 1908, where a distinction was 
made for the first time between the true ohm, ampere, and volt 
and the international ohm, ampere, and volt. It was recog- 
nised that the accuracy with which resistances and currents can 
be compared is much greater than that with which absolute 
determinations can be made, and accordingly the values were 
defined to the former degree of accuracy by the addition of 
two zeros to the figures obtained to as many places of decimals 
as could be relied on for absolute determinations. Lord Kelvin, 
however, did not live to see the units in the development of 
which he had played so important a part adopted throughout 
the world. Since the conference, important work has been done 
in the comparison and co-ordination of the standards of the 
laboratories of various countries, and figures were shown illus- 
trating the very high degree of accuracy now obtainable. In 
the meantime, owing to the munificence of the Drapers’ Com- 
pany, а new and much improved Lorenz apparatus has been 
installed at the National Physical Laboratory, and experiments 
are in hand by Mr. F. E. Smith which it 1s hoped will carry 
the accuracy of the absolute determination of the ohm still 
further. 

At the close of the lecture a vote of thanks was proposed 
by Mr. Alexander Siemens, and seconded by Prof. Silvanus 
P. Thompson, to whose remarks Lord Rayleigh also added 
a few words. 


HOW TO READ A METER 


A interesting, and in some respecte remarkable, action was 
| X heard on Monday and Tuesday in the King’s Bench 
Division before Mr. Justice Bankes and a special jury, in which 
the point at issue was the correct way to read the Electrical 
Co.s K.G. type of meter. In 1908 the County of London 
Electric Supply Company installed a meter of this type for 
registering the power supplied in a factory belonging to Messrs. 
Salomons and Co., leather dressers, Robson Street, Bermondsey, 
and for some 34 years the dial was read by the Company's 
meter readers on the basis of the last figure representing a 
decimal instead of a unit. The effect of this was, of course, 
that the quarterly accounts were exactly one-tenth the value 
they should have been had the final figure been counted as a 
unit. When the County of London Electric Supply Co. dis- 
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covered the error, in 1911, they rendered an account for the 
remaining 90 per cent. of energy which had been used, the bill 
for which, for the period in question, amounted to £1,880 5s. 6d. 

A considerable number of defences were put into the action, 
and a counterclaim was actually made for damages on the 
ground that the consumer, whom, it was alleged, was making 
a loss on his business, had been misled by the Company's 
accounts into thinking that the cost of power was much less 
than it actually was, and that had he known the true cost he 
would have closed his works at least two years ago, hence the 
claim for damages to cover the losses incurred during that 
period. Among the points in the defence were that the meter, 
being capable of being misread, as the one in question had 
been, was an unsuitable meter within the meaning of the 
Company's Provisional Order; that it was not approved by the 
Board of Trade at the time it was installed, the Board of 
Trade only having approved this type of meter since the date 
of installation; that there had been negligence on the part of 
the Supply Co.’s servants; and that the meter had not been 
шшш in efficient working order. 

The Electrical Co.’s K.G. type of meter, of which Mr. A. J. 
Cridge said in the witness-box no less than 168,000 have been 
sold during the past ten years (including 1,000 in this country), 
has a transverse red line before the final figure on the dial, 
which the makers say is solely for the purpose of assisting to 
estimate a fraction of a unit during a test, and that the con- 
struction of the meter is such that the whole row of figures on 
the dial represent units consumed. Eight or nine of the Supply 
Co.'s meter-readers, however, regarded this line as indicating 
a decimal point, and Mr. E. E. Sharp, of Messrs. Venner and 
Co., for the defence, maintained that he would always read 
such a red line in the same way. On the other hand, it was 
pointed out that the usual way for the Germans—and the 
meter in question is of German manufacture—to indicate a 
decimal point is by a comma, and no meter was mentioned in 
the defence in which the dial contained a transverse line which 
the makers intended to be read as a decimal point. 

A number of interesting points of common law arose during 
the hearing of the action, and eventually the judge put six 
шош to the jury to answer, with the result that they found 
the meter was a suitable one, that it had been kept in proper 
order (its accuracy on the basis of the final figure Being & unit 
was not disputed), but that the Company’s servants had been 
negligent in the reading of it. The jury, however, did not 
think that Messrs. Salomons had been prejudicially affected in 
the conduct of their business by the rendering of the accounts 
at one-tenth of their actual value. 

This disposed of the case as far as the jury was concerned, 
but judgment has not yet been entered, as there are several 
points of law to be decided by the judge, and which will be 
argued before him later. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


SWITCHBOARD INSTRUMENTS.—We have received from 
Siemens Brothers & Co., Ltd. (Woolwich), a new abridged list 
of their round pattern switchboard instruments. This includes 
air-damped electromagnetic ammeters and voltmeters in several 
sizes for continuous or alternating current, as well as moving- 
coil instruments for continuous current. A large number of 
ranges are listed, and the instruments can be obtained with 
back or front connections. The shunts are built up of groups 
of manganin tubes with subtantial end connections. 

NEWSPAPER PRINTING-PRESS DRIVING.—A fine new 
booklet has just been issued by J. H. Holmes and Co. (New- 
castle-on-Tyne). It sets forth the details of the widely-used 
Holmes-Clatworthy system of rotary web printing-press drive 
with hand or push-button control. The entire equipment bears 
the stamp of solidity and reliability, and facilities are provided 
for carrying out with the greatest ease every requirement 
essential to the rapid production of printed matter. By means 
of a special button it may be made impossible for the press to 
be started, so that there is no danger to men engaged in inspec- 
tion or repair. Should the push-button system give any trouble, 
the controller may be immediately worked by hand. For smaller 
presses, where first cost is the greatest consideration, the 
‘Castle ”’ (ingie motor) system may be employed. Speed 
regulation is effected entirely by field regulation. We note that 
nearly 400 newspaper offices and printing works have been 
equipped during the last few years, the equipment varying from 
4 b.h.p. to 1,500 b.h.p. 

VENTILATION.—A new pamphlet from  Ozonair, Ltd. 
(96 Victoria Street, S. W.), describes the Ozonair system of pure- 
air ventilation in detail, and explains fully the principles on 
which it is founded. The apparatus is illustrated in various 
forms suited to different conditions, and a list of some important 
Ozonair installations is given. The pamphlet contains a great 
deal of information which should be of use to contractors and 
others interested in ventilation who are not yet familiar with 
the system. 
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SHAFT CABLES 

PAPER on this subject was read before the London 

Section of the Association of Mining Electrical Engineers 
by Mr. E. Kilburn Scott last month, and also has been dis- 
cussed at the other branches of the Association. Mr. Scott 
suggested that all the metal work which is continuous from 
top to bottom of the shaft should be utilised as an earth 
return. He said that there was nothing in the Home Office 
Rules against this being done, and, in fact, he said that 
there was nothing in them to say that shaft cables should 
be armoured. This latter statement was, however, contro- 
verted by Mr. Robert Nelson, H.M. Electrical Inspector of 
Mines, in the discussion. Mr. Scott’s suggestion was that 
even if it were not convenient to use the existing metal work, 
it would be cheaper to suspend old wire ropes in the shaft 
for the earth return than to place the same amount of 
metal round a cable as armour. He contended that the 
danger of injury to cables in shafts was far less than to 
those in the underground roads, &c. With regard to armoured 
cables, the author also called attention to the rule that the 
conductance of the armouring must be 50 per cent. of that 
of the conductor itself. When the thickness of the insula- 
tion is small compared with the diameter of the copper, as 
is the case with low-tensiof cable, this rule, he pointed out, 
would call for heavier armouring than that specified by the 
Engineering Standards Committee. In discussing the sha 
of the conductors for three-core cables, Mr. Scott said that 
for low voltages, sector-shaped conductors were considerably 
cheaper than circular ones, but that after 3,000-volts 
pressure was reached, the circular section was as cheap, as 
the saving in total diameter by the sector-shaped conductors 
became less owing to the thicker insulation, and provision 
had also to be made for the greater electrical stress at the 
corner of the sectors. 

The next subject dealt with was the use of aluminium 
cables. Although these had never been used as shaft cables 
up to the present, he pointed out that they had been employed 
successfully for feeders on towns mains, and mentioned cases 
of which full details were given in ELECTRICAL ENGINEERING 
on Nov. 24th, 1910 (Vol. VI., p. 749), and Feb. 9th, 1911 
(Vol. VII., p. 67). The following companies, he said, used 
aluminium transmission lines, viz., Newton Chambers; 
Woardale Coal and Iron Co.; Bolckow, Vaughan and Co.; 
Lambton Colliery; the Leadhills Co.; and the Craighead and 
Bothwell Castle Colliery Company. Mr. Scott included in 
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Fic. 1.—ApproximatTe SAVING ON THE Net Costs ОЕ BITUMEN 
AND Paprer-Leap L.T. ALUMINIUM FEEDERS, BASED ON COPPER 
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his paper some of the figures and facts published in the two 
articles above referred to, and also added the following table, 
prepared for him by Messrs. Johnson and Phillips, comparing 
three-core copper and aluminium cables of equal conductance 
(0:15 and 0°25 sq. in. respectively). 
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Particulars of Three-core Medium-tension Paper-insulated 
Shaft Cables. 


| | Per imile. 
Shape and size of conductors. : ee = WT ru. кт 
(3q. in.). Gn.) Ме Gross Pri 

weight, weight. Dem 

| (cwt.) (cwt.) 
Round, 0:15 Cu. ........... 2-33 375- 471 1,053 
Round, 0:25 Al. ........ .. 2°72 440 ^" 560 1,003 
Sector, 0:15 Cu. ........... ' 911 328 424 993 
Sector, 0:25 AL. ............ | 2:50 388 508 918 


i 


The cables compared are lead covered, single-wire armoured 
and jute served and compounded overall. Fig. 1 has been 
calculated by the British Мово Co. for single low-tension 
unarmoured cables. Тһе author also gave the following com- 
parative figures of tensile strengths, &c. :— 


Copper. ! Aluminium. | Steel. 
Hard An- ! Hard , An- Hard 
drawn ага“ n. 


nealed. | drawn. | nealed. 


[or 


Tensile strength, 
lbs. per sq. in. 
Maximum length 
in feet of strand 
which can be 
supported ...... 


Dealing next with insulation, the author said the advantage 
of vulcanised bitumen, as manufactured for mining cables, 
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Fic. 3.—SUSPENSION WITH 
Wire Ropes. 


is that it resists ordinary pit waters. He also suggested the 
use of ‘‘ cab-tyre " sheathed rubber cables, as manufactured by 
the St. Helen's Cable Co., pointing out incidentally that the 
cleating up in the shaft would be easier than with armoured 
cable on account of its flexibility. He also recommended 
"eab-tyre" sheathed sinking cables, but in the discussion 
Mr. Nelson said that metal armoured cables should be used 
for such purposes on account of safety. 

Several methods of fixing shaft cables were described and 
illustrated. Fig. 2 shows a method of ‘single suspension, 
at the top end only, suitable only for comparatively small 
depths. An iron cone is passed over the armouring, and 
the armouring wires are bent over at right angles and gripped 
firmly by a top plate held down by four bolts, and the whole 
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is suspended by chains from a girder across the top of the 
shaft. In another form of single suspension which has been 
adopted at a colliery in Lancashire a clamp is used, consisting 
of a steel plate with a number of steel clamping pieces. The 
cable has split bushes fitted round it, through which it is 
gripped by the clamps, so that a succession of grips is 
obtained without the cable being squeezed out of the circular 
shape. The chains are suspended from a large beam at the 
top of the shaft. The cables are three-core paper-insulated, 
lead-covered and single-armoured. The two larger ones are 
each 300 yds. long and weigh about 8 tons, and the smaller 
ones are respectively 450, 300 and 150 yds. and weigh 1-8, 1-2, 
and 0-5 tons. The three smaller ones have been in nine 
years, and one of the larger ones 44 years. 

A method of suspension by wire ropes is shown in Fig. 8. 
This method is used in a colliery shaft 500 ft. deep in New 
South Wales to support з pair of rubber-insulated and braided 
19/12 single cables; they are clipped to four-wire ropes by 
wooden brackets at 15-ft. intervals. 

For most shaft cables in this country wooden cleats are 
employed. The usual form of cleat, the author said, is 
about 3 ft. long, 12 in. wide, and 6 in. thick. А hole -is 
bored through it lengthwise to the exact size of the cable. 
Then the block is sawn in half, and after the cable has been 
pressed into the grooves, the 4 in. taken out by the saw is 
sufficient to give the necessary grip. Elm and pitch pine are 
generally used. Тһе resin in the pine assists the grip of 
the cleat on the cable and resists absorption of water. Oak 
is not suitable because of the tannic acid if contains. Various 
methods of fixing the cleats have been described in our 
columns from time to time, but we illustrate in Fig. 4 a less 
usual method recommended by Mr. Scott, in which the cleats 
are fixed to chains to give greater flexibility. 

The author suggested the use of unarmoured cables in 
casing formed of split telegraph poles, in the manner illus- 
trated in Fig. 5. The pole is sawn in two and one of the 
halves grooved. Then, when the cable is in place, the two 
halves are secured by steel bands which are slipped over like 
bracelets and then driven down towards the butt. The two 
halves are thus closed in in much the same way as a cooper is 
able to close completely the joints between the staves of a 
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barrel. Bolts and screws are done away with altogether. 


The poles would be erected with the butt-end downwards, 
and the small end of the pole immediately below would fit 
into the butt-end of the one above, as shown at B, B. This, 
he contended, would avoid the possibility of an open joint 
between the various lengths, which is one of the causes 
of trouble with ordinary sawn casing. The poles are secured 
, во that each 
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Fic. 4.—CLEAT ATTACHED TO 
TUBBING BY CHAINS. 


Fic. 5.—CASING MADE FROM 
SPLIT TELEGRAPH POLES. 


pole is keyed, as it were, against the buntons. The poles 
are held to the buntons by steel straps, as shown at C, C. \ 

In support of his advocacy of unarmoured cables earlier in 
the paper, the author instanced a mine in New South Wales 
where the armour on a shaft cable was useless in less than 
six months, and another in this country where a steel rope, 
used in a shaft as the earth return, became so corroded that a 
special copper cable had to be put in instead. 

Finally, Mr. Scott recommended the use of the Powell 
process of applying saccharine and arsenic for the preserva- 
tion of w cleats and casing, more particularly to prevent 
the white-out trouble. It has, he says, been used with 
success for cable troughing in Sydney (N.8.W.). Stockholm 
tar, if employed, should be, said he, boiled before use to 
drive off acids and water, although this diminishes the volume 
by about 25 per cent. 

In the discussion, as already mentioned, Mr. Robert Nelson 
(H.M. Electrical Inspector of Mines) said that the use of 
unsheathed cables in shafts was роши by the Rules for 
pre exceeding 250 volts. Although there might be less 

anger of damage to shaft cables than to cables in-bye, the 
difficulty of repairing them was greater. He was not in favour 
of aluminium cables for shafts; to compare the lengths of wire | 
of aluminium and copper which would support their own weight 
was beside the question That the aluminium cable had to be 
of 50 per cent. larger external diameter for the same conduct- 
ance was important; he was himself in favour of keeping down 
the size of shaft cables—two 0'15 sq. in. cables were better 
than a 03 sq. in. ` He advocated heavy armouring, and the 
fact that in the case of cables of large section the Special Rules 
called for heavier armouring than the E.S.C. standards was, 
he thought, a move in the right direction. Sinking cables 
should also be armoured. After some remarks by Prof. Arnold 
Lupton, Mr. J. H. C. Brooking said that the expression of 
Mr. Scott’s views must be taken as information, and not as 
gospel, and preferred not to express an opinion as to the use of 
cab-tyre sheathed cable in shafts. Mr. . V. Pannell 
(British Aluminium Co.) said that Mr. Scott's list of collieries 
at which aluminium cable was used could be easily quad- 
rupled, and complained that Mr. Nelson's estimate of 50 per 
cent. increase in diameter was far beyond the mark. Mr. 
W. H. J. Powell, the inventor of the saccharine process of 
preserving timber, mentioned in the Paper, spoke a few words, 
and was followed by Mr. C. J. Green (Callender’s), who 
favoured the making of joints in aluminium cable in the form 
of а mould, rather than the mechanical joints with copper 
clamps. Mr. Green also reminded Mr. Scott that the heating of 
a cable placed in a casing made of telegraph poles would have 
to be considered. Mr. H. H. Berry (Berry & Skinner) called 
for more standardisation in mining work, and the Chairman 
(Mr. W. C. Mountain) closed the meeting by proposing a vote 
of thanks to Mr. Scott, which was heartily accorded. 
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RECENT PROGRESS IN ELECTRIC IRON 
SMELTING 


poe smelting of iron ore is now carried on com- 
mercially in Sweden, Norway, and in California, and 
plant will shortly be put down for the same purpose in Swit- 
zerland, Italy, and elsewhere. The works at Trollhattan of 
the Strómsnas Aktiebolag, Degerfors, and the results obtained 
were dealt with on page 73 of ELECTRICAL ENGINEERING of 


Feb. 6th. The other Swedish works are at Hagfors and 
Domnarífvet. 
The Uddeholms Aktiebolag, of Hagfors, installed a 


3,000 h.p. furnace for iron smelting with charcoal in March, 
1912. This is similar in construction to the Trollhattan 
furnace, except that it has six electrodes, each of the phases 
of the three-phase supply working separately on two elec- 
troles. The Company are so satisfied with the results 
obtained that they have set aside the sum of £825,000 for 
the purchase of two further furnaces of 8,000 h.p. each to be 
installed at Hagfors, and three others, also of 8,000 h.p. each, 
for their works at Nykroppa. It is stated that the Company 
intends to substitute entirely electrical smelting furnaces for 
all their present blast furnaces. No actual figures of the 
results which have been obtained are available. 

The Stora Kopperbergs Bergslags Aktiebolag, of Domnar- 
fvet, were amongst the first to start experimenting with 
electric smelting furnaces, but, although they have obtained 
very satisfactory results, it appears that they have devoted 
the last year or two to experimental work, as they turned 
out very little electrically produced pig-iron last year. 

Electric iron smelting is carried on in two places in Norway. 
At Tyssedahl, Hardanger, the Hardanger Elektriske Jern Og 
Staalverk installed a 8,000 kw. furnace and plant some 
eighteen months ago. This furnace has been working for 
about eight months with coke only as the reducing agent, 
turning out about 17 tons of pig per day. The iron produced 
is of a very high quality, but the energy and electrode con- 
sumptions are considerably higher than those obtained at 
Trollhattan, partly on account of the difficulties of working 
with coke, and partly due to the nature of the ore used there. 

The other Norwegian plant is at Notodden, where the 
Tinfoss Jernverk have been working a 1,500 kw. furnace for 
some months. Three-phase power is obtained from the water- 
power station of the Tinfoss Papier Fabrik, to which the 
iron-works company is affiliated, at the rate of 38s. per kw.- 
year. They smelt a magnetite ore containing 45 to 48 per 
cent. of iron, and use coke only, producing about 2 tons of 
iron per electrical horse-power year. 

The Noble Electric Steel Co., of Héroult, California, have 
a 2,000 kw. furnace for electric iron smelting, and produce 
a special soft foundry iron practically free from -phosphorus, 
sulphur, or manganese. Their energy consumption is higher 
than the Trollhättan figures, but as the iron produced obtains 
a high price, the furnace is a commercial success. 

Since the historic experiments at Sault Ste. Marie in 1906, 
the Canadian Dept. of Mines has been carefully studying 
the question of electric smelting, and it is stated that they 
will shortly issue a report demonstrating that electric smelt- 
ing of Canadian iron ores is a commercial possibility. 

A 2,500 h.p. smelting furnace (Elektrometals type) has 
been ordered for a works in Switzerland, and a company has 
been formed in Italy, the Societa miniere di Cogne, for the 
purpose of establishing a large electric smelting works near 
Aosta, near which place there are large deposits of excellent 
ore. Four water-power stations of a total capacity of 
37,000 h.p. are proposed. 


Examinations of the Association of Mining Electrical Engineers. 
—The Association's examinations for competency in mining 
electrical engineering will be held this year on March 8th and 
15th simultaneously in ten different centres. To qualify for a 
first-class certificate, candidates must sit for all four of the 
following Papers:—(1) Alternating current theory and prac- 
tice; (2) direct current theory and practice; (3) special rules, 
distribution of electrical energy; (4) electric lighting, signalling, 
miscellaneous apparatus. For a second-class certificate Papers 
(1) and (2) may be omitted. Candidates who had not had 
mining experience may present themselves for examination and 
obtain a pass, which will be converted into a full certificate on 
subsequent production of evidence of mining experience. Dip- 
lomas or certificates already held by candidates will be taken 
into account, but will not exempt from any part of the examina- 
tion. Every candidate will be required to pay a fee of 5s. 
before presenting himself for examination. Every candidate for 
examination must be on the register of the Association. Any 
farther information can be obtained from the General Secretary 
of the Association, C. St. Clair Saunders, Bank Chambers, 
London Road, Derby, or from any of the Branch Secretaries. 
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_ "ironclad " throughout from generator to motor. 


THE DEVELOPMENT OF ELECTRICITY FOR 


MINING 
R. R. NELSON (H.M. Electrical Inspector of Mines) 
recently delivered a lecture, entitled '' The Development 
of Mechanieal Power in the Mines of the North-Eastern Coal- 
field: A Comparison and a Contrast," before the North of 

England Branch of the Association of Mining Electrical 

Engineers in Newcastle-on-Tyne. The lecturer said that the 

transmission of power below ground by electricity was a 

development comparable with that which followed the first 

applieation of steam power to mining work. A very early 
suggestion regarding the future possibilities of electricity for 
underground work was contained in a paper by Mr. Henry 

Davy, contributed to the Institution of Mechanical Engineers 

in 1882. In 1888 an electrically-driven pump was put to 

work in the North Seaton Colliery. The problem of the 
economical haulage of heavy trains of coal below ground was 
solved towards the latter end of last century by the intro- 
duction of electrieity. At the present time two problems 
lacked adequate solution. They were some mechanical means 
of getting the coal and of handling it at the coal face, and 
some better means oflighting than that provided by the oil 
safety lamp. About three times the light was required with. 
out increase in weight. Several lamps very nearly fulfilling 
these requirements were already obtainable. The system of 
mining known as ''long-wall" was the most suitable for the 
employment of coal-cutting machines. This is not commonly 
adopted in Northumberland and Durham. Attention might 
be drawn to an electric coal-cutter which automatically adjusted 
its forward travel when a hard place in the seam was reached, 
preventing a demand on the motor in excess of a predeter- 
mined maximum. The present century had, he said, witnessed 
nothing in mining comparable with the wide adoption of 
electricity. Motors totalling over 100,000 h.p. were now at 
work in the mines of Northumberland and Durham. For 
pumping, coal-cutting and coal conveyance, electricity now 
stood pre-eminent, and a modern installation might be made 
The develop- 
ment of safety cut-outs depending on leakage had reached 
a high practical efficiency. An important advance had been 
made, comparable with that due to the invention of the 
safety valve in steam engineering, in this art in quite recent 
years. Electrical apparatus might be so protected that if 
the current were rightly used—that was, only where the risk 
of accident arising therefrom was, so far as could be seen, 
negligible—the standard of safety was as high as that to be 
attained by any machinery in any situation. 

Replying to a question as to the cost of electric winding, 
Mr. Nelson said that he imagined the great inducement was 
the fact that electricity was economically necessary for 75 per 
cent. of the mining operations, so that it was economically 
unsound to adopt other methods for the remaining 25 per 
cent. with electrical energy at anything like a reasonable 
cost. 


The Edison Miner's Lamp.—Mr. T. A. Edison has been 
awarded the Rathenau Medal, given annually by the A.E.G., 
for "the best device or process in the electrical industry for 
safeguarding industrial life and health" for a miner's lamp 
working with & two-cell Edison alkaline battery arranged in a 


steel container. P 


Electricity for Coal Mines in Nova Scotia.—The coal mines in 
the Cape Breton district near the mouth of the St. Lawrence 
River, Nova Scotia, are, according to the Electrical World (New 
York), rapidly adopting electricity for their motive power. A 
new turbine station is being built generating at 6.600 volts 
25 cycles. To prevent the power factor from falling below 
80 per cent., some 600-h.p. synchronous motors driving air com- 
pressors are made to take a leading current by field adjustment. 
These motors are started as induction motors from  auto- 
transformers with high-pressure oil switches having a large over- 
load capacity. <A large hoist is situated near the new generating 
station. It handles 1.200 tons per ten-hour day. The haul is 
made on a 225 per cent. grade 4.500 ft. long. The total gross 
weight of 30 cars per trip is 82,500 lb. For this work use is 
made of a direct-current motor mounted on the winding drum 
shaft and supplied with energy from a motor-generator. "This 
motor has an intermittent load rating of 1,600 h.p., and operates 
normally at 50 r.p.m. In the near future two more electrical 
coa] hoists of the same character will be installed, and will haul 
24 cars up a 32 per cent. grade at a maximum speed of 30 ft. per 
second. The gross weight per car will be 2.900 lb., and the 
length of the slope between 3.000 ft. and 5,000 ft., with an 
output of 1,200 tons in eight hours. In order to diminish the 
load at starting the cars in this mine will not be started on the 
grade, but from a level stretch of track laid at the working face 
of the mine. 


ELECTRIC CABLES IN MINES 


M К. G. W. ANDERSON read a paper recently before the 
Manchester Geological and Mining Society raising a 
number of practical points regarding the installation of cables 
in mines. Regarding the types of cable to be employed, rubber, 
he said, were only used in short lengths for making off or 
tailing other cables, or for temporary or special purposes. 
Paper cables had the disadvantage of being hygroscopic, and 
in the author's opinion bitumen was the most suitable insula- 
ting material. He explained the method of construction 
of bitumen cables, and passing on to the question of sheath- 
ing he puinted out that under the new rules it was necessary 
that the conductivity of the coverings must be equal to 
50 per cent. of that of the largest conductor that they enclose. 
This, however, did not entail more than very slight reinforce- 
ment of the sheathings of any but large-size cables above 
the usual standards adopted by manufacturers. Ho enlarged 
upon the necessity for protection of the armouring from 
corrosion. Armouring was considered undesirable for trailing 
cables. They are usually laid up with an earth conductor 
having а conductance of not less than 50 per cent. of that 
of the largest main conductor, with а minimum conductivity 
equivalent to 0°022 sq. in. of copper. 

The space between generating station and аз was 
perhaps the most prolific field of апу for cable breakdowns. 
The best means of grappling with this difficulty was either 
to build a well-ventilated surface culvert in which the cables 
would be carried on brackets; or to sling them overhead from 
a саќепагу wire. Old haulage rope would generally be used 
for this purpose. 

The author then dealt with methods of suspension of cables 
in shafts, recommending hard wood cleats for gripping the 
vable by friction and resting either on existing structures or 
on segniental girders erected for the purpose. Single sus- 
penders on the wedge principle are sometimes used. In the 
author's opinion. the safest method of lowering shaft cables 
was to fasten the cables by lashings or small, specially made 
clamps. to a wire rope controlled by a hauling engine. 

For the installation of cables in roadways, intake airways 
should be selected, and the position chosen for the run should 
be such as to afford the greatest security from mechanical 
damage. In main roadways where there are good walls and 
sound roofs, the cables may be fixed in a permanent manner 
by cleats. Where there is a liability of damage from falls, 
the cables should be suspended in such a manner and with 
so much slack that they will readily tear away without 
fracture. For installing, it is advisable to take the new road- 
way cable down the pit intact on its drum, jacking it up 
on an improvised trolley running on tub SU and paying 
out as the trolley moves along. 

With regard to cable boxes the principal requirements were : 
absolute watertiehtness and mechanical strength: lone bear. 
ing glands, which will prevent any undue strain being put 
upon the cable or the internal fittings of the box. while thev 
are capable of making a very effective connection with metallic 
sheathings: adequate means of bonding through from sheath- 
ing to sheathing: and such design as will reduce to a minimum 
the risk of cavities or " blowheles " forming in the compound. 


ELECTRICAL MINING AND METALLURGICAL 


PATENTS OF FEBRUARY 
Mining. 

MONG the Patent Specifications published by the Patent 
Оћсе during February may be mentioned No. 1.013 12 by 
H. Hunte and А. Hunte. It deals with miners’ safety lamps. 
The accumulator is enclosed in an aluminium case. The lid 
is reeessed on the top to receive a sunk rotary switch. A 
lamp. mounted within a thick U-glass, surrounded by a 
metal Gace Whose base has spring projections which constitute 
bart of the switch. A rubber joint prevents access of air. 
The accumulators have lugs instead of terminais. These 
lugs fit over pins on the inside of the case. and by closing 
the case the whole is locked. No wires are used. all con- 
nections being by copper rods and spring plungers. A quarter 
turn of the lamp cage lizhts the lam р. а further quarter turn 
puts it eut. Similar lamps may be mounted in iront of, or 

at the bottom cf. the easing 
Patent No. 0.217. 12. communicated to The Sterling Telephone 
ando Eleetrie Co... Ltd. ру Schamer and Co.. of Vienna. 
Ч. seribes some improved details for mine exploders. The driving 
spring, which is wound by the handle, is released by hand by 
а separate ratehet gear. The spring ean only be released 
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when wound to a definite extent, and when released the 
ratchet pawl is prevented from dropping back and stopping 
the machine until the spring has run down a definite amount. 


It is thus impossible for the exploding current to be too 
feeble. 


Metallurgical. 


The Patent Specifications published during February which 
have more particular bearing on the metallurgical industry 
include No. 2,709/12 by S. Cornthwaite. Open-hearth steel- 
melting furnaces, either tilting or fixed, are provided with 
a movable roof, air and gas ports and regenerative chambers, 
&c. At least two furnaces are required. A single gas pro- 
ducer supplies both. A trolley is provided carrying electrodes 
above the furnaces for heating either. To insert the electrodes 
into the furnaces motor-driven rack and pinion gear is pro- 
vided. In operation gas is used for melting the charge in 
one. The gas supply is then transferred to the second, and 
the remaining treatment of the first charge is done electrically. 
The process is thus continuous. Specification No. 7,867/12, 
by J. Rennerfelt, applies to arc heated cylindrical crucible 
furnaces. Means are provided for the use of both horizontal 
and vertical watercooled electrodes. These are given longi- 
tudinal, transverse and radial motions, and may be arranged 
for two- or three-wire direct or for alternating currents. For 
adjusting the lengths of the ares, the electrodes slide in 
copper-gauze packing within a tube insulated from the cooling 
jacket by asbestos. The electrodes are protected from the 
furnace heat by refractory shields moving with them. The 
crucible is provided with ribs to prevent local overheating 
of the charge by oscillation of the crucible due to deflection 
of the ares downwards. In No. 19,287'12 L. Gonnet pro- 
poses to do away with the sole, or hearth, in horizontal 
clectrode furnaces. This sole usually serves both as an elec- 
trode and as a receptacle for the products of fusion. To 
withdraw it necessitates the stoppage of the furnace. In 
the design proposed the charge is introduced through 
a strainer and falls on a grating made of interchangeable 
parts placed alongside one another and formed with trunconical 
orifices which retain the small particles until they fuse. The 
metal passes through the grate and can be removed through 
a special door. The electrodes are maintained the correct 
distance apart bv a relay. In No. 21,290 12, by J. M. 
Boeuze. a means is deseribed whereby in radiation furnaces 
for melting precious metals the necessary rotary movement 
of the crucible and re ciprocating vertical movement of the 
electrodes is obtained in a simple way without preventing 
the crucible being rocked to run off the metal. 

In Specification No. 8668/12, by G. Tischenko, а 
process for the manufacture of sheet-iron in band form is 
claimed. The iron is first deposited on а continuously 
rotating horizontal, Jead-lined drum. The band is then 
separated from the drum near its line of emergence from the 
eleetrolvte and guided to a water-bath: thence through a 
slowing furnace ‘and a grinding or polishing machine. It 
TS thuat passed through a corroding vat and a hot-water bath 
and is finally wound on a roll. 


Prizes for Papers on Mining Subjects.— The Council of the 
Association of Mining Electrical Engineers announces that the 
following prizes are offered for Papers for the present see- 
sion :— Ап Association prize of five guineas for the best Paper 
read at any branch; a prize of two guineas given by Mr. 
Carlow for the best Paper bv a member of the East of Scotland 
Branch; a prize of four guineas given by Mr. A. Anderson 
and Mr. Matthew Brown for the best Paper by a working col- 
liery electrician who is a member of the West of Scotland 
Branch: and a premium of two guineas given bv Lord Досеу 
for the best Paper by a member of the North of England 
Branch. Any further particulars can be obtained from the 
General Secretary of the Association, Bank Chambers, Derby. 
or any of the Branch Secretaries. 


The Association of Mining Electrical Engineers and its 
Examinations. — А! a meeting of the London Section of the 
Association of Mining. Electrical Engineers last. month. Mr. 
W. €. Mountain (who was in the chair) said that the Associa - 
tion had now a thousand members and eleven branches. includin gs 
a branch in Australia. and there were now 55 members in the 
South of Encland Branch, including 10 at the Dover coalfelds. 
The system of examinations had been a success. At present 
they had 120 certincated members, and it was proposed to hol «і 
the next examination in the Northampton Institute this month. 
Speaking personaliv, he could conndently sav that the fact that 
a man held a certifiiate from the Association carried consider - 
able weizht with employers in engaging men for responsibie 
positions in collieries. 
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RULES. . 


QuEsTIONS: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen 1n actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied. to under ‘‘ Answers to Corre- 
epondents," or replies wilt be invited from our readers. Опе 
shilling will be paid for the question which we select for com- 
petitive replies tn this column. 

ANSWERS: A fee of 108. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the earance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. 


Write on one side of the paper only, and 1f diagrams are sent, 
draw them on.a separate sheet of paper attached to the manu- 
ecript. Competitors may adopt а “пот de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION Ne. 1,329. 

In a workshop with 2-phase, 4-wire installation, two single- 
phase meters are provided by the Supply Co. for purpose of 
charging. A two-phase meter is also connected for checking 
purposes. The load is mixed, and consists of: (a) lights; 
(b) some two-phase induction motors; and also (c) a single- 

hase motor. It has been found that the meters agree when 
(a) and (b) are running, but when (c) is switched in the single- 
phase meters register less than the two-phase meter. ‘he 
meters have been tested separately and found correct.—S. C. R. 
(Replies must be received not later than first post, March 13th.) 


ANSWERS TO No. 1,327. 

A magnet is wanted to give a direct effort of about 120 Ibs. 
on a brake shoe, applied direct as a push not more than } in. 
from a simple bearing knob on the solenoid. The current avail- 
able is 200 volts D.C. Give dimensioned sketches sufficient for 
construction, with particulars and calculations of the winding 
and of a resistance to bring on the full effort slowly. 

““МАсхЕт Brake.” 


The first award (10s.) has been given to “М. M." for the 
following reply :— 
BA 


The formula usually employed is P 72,200,000" 
P — pull in pounds, 
A — area in 8q. inches, 
B — density of lines per sq. in. 

Take an arrangement as shown in Fig. 1. For convenience 
two solenoids are suggested; the cross-bar is pulled down 


whence 


bs the cores and returned to its place by the helical spring. 
With a density of 50,000 lines per sq. in. and allowing 
80 per cent. for leakage, this gives us em mot = 35,000 in 


PE . { 
he spring has to be overcome, and if we allow 20 lb. 
extra for this we have 70 lb. pull for each core. 


ша 70 x 72,200,000 
X (2,200, ET 
Area= 45.000 x 36,000 — 4 19 
.. Diameter =2°3 in. (approx.). 
Ampere turns = 0:8188 B І, 
where l=length of air gap=4 in. 
If each coil is 6 in. in length and we wind with No. 14 
D.C.C. copper wire, we shall have about 540 turns per coil. 
3,133 | 35,0001, 1 


X.-X.- =10 am- 


The current wil then be. "mI ə” 540 


10,000 ^ 
peres approx. - | ] 

This is rather a large current from No. 14, but probably 
the solenoid will only be used at intervals. 


No reply of sufficient merit for a second award has been 
sent in. ention may be made, however, of the reply of 
“L. B.” which commences as follows :— 

To apply the full effort gradually, it is better to use a dash- 
pot, either oil or air-cushioned. ith a resistance either in 
series or as a potentiometer, when the voltage on winding is 
sufficient, by а small percentage, to overcome the weight and 
friction, the solenoid is immediately lifted, so that this method 
is useless. 

The design shown in Fig. 2 is the most economical form for 
a short stroke of 4 in., and by making the plunger a good fit 
in tube a compression air dish pot is obtained which, with a 


small air vent hole, will give the cushioning effect desired. 
The external cast-iron magnetic circuit can have several ventila- 
tion holes, as the section need not be large. Saturation of this 
circuit helps greatly to keep the attracting force constant. The 
cone-shaped plunger also gives a more constant pull than a flat 
end, which would only give a pull less than half that obtained 
with cone at beginning of stroke. 

"L. B." uses the same formula as “ M. M." to work out 
the sectional area required, but unfortunately there is an 
error in the calculation. We therefore give his sketch without 
the dimensions. . 


Metal Filament Lamp Tests.—A series of life tests of thirteen 
makes of metal filament lamps has just been completed by the 
Westminster Electrical Testing Laboratory. The results are 
published in a volume, on sale at 25 guineas. 


New Procedure in U.S. Patent Cases.— According to the Elec- 
trical World (New York) an ‘‘ Assessor ” (а disinterested person 
skilled in the art) may be appointed by the consent of all 
parties in a judicial patent action to sit with the judge and 


assist the court in its deliberations. This is following German 
practice. 
International Congress of Consulting Engineers.—The 


“Chambre Syndicale des Ingénieurs Conseils ° of Brussels, and 
the French institution of the same name, are organising an 
International Congress of Consulting Engineers, to be held in 
June or July of this year at Ghent сасар the exhibition. The 
congress will be open to ‘‘experts”’ as well as fully independent 
engineers. The formation of an International Committee, 
societies in other countries, and the discussion of the sphere of 
work and the professional etiquette of the consulting engineer, 
are included in the programme. Further information can be 
obtained from the offices of the Belgian Society at 18 Rue 
Marie-Thérése, Brussels. 
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FLEXIBLE WIRES FOR RADIATORS 


HE accompanying illustration shows a specially designed 

wire which Siemens Brothers and Co., Woolwich, are 
supplying for use with all kinds of heating apparatus, such as 
radiators and irons, and it is also suitable for portable hand- 
lamps in garages and other places. It contains two rubber- 
insulated flexible conductors of fine tinned copper wires, and 
can be provided when necessary with an earthing wire to 
meet the Home Office Regulations for workshops. The wire 
is supplied with either a polished cotton-braid finish or a 
flexible metallic covering, the latter being recommended 
where the wire is likely to be subjected to severe mechanical 
use. In cither case, a special feature of the wire is the 


МЎ 
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ARMOURED FLEXIBLE FOR RADIATORS, &c. 


provision of a wrapping of metallic foil immediately beneath 
the cotton braid which protects the rubber insulation from 


grease, oil, and other injurious substances. It is desirable - 


that the surface of any metallic protective covering emploved 
for this class of wire should be perfectly smooth, so that it 
can be handled without any possibility of the slightest injury 
being caused to the user, such, for instance, as would result 
from the sharp points of broken wires of a metallic braiding. 
It will be seen from the illustration that this condition is 
fulfilled by covering the wire with а special wrapping of 
segmental aluminium or brass, the rounded outer surface 
of which gives the finished wire a very neat appearance. 
It need only be added that the finished product possesses 
the required degree of flexibility without being springy. 


" WHITE WAY" STREET 
LIGHTING 


T is generally recognised 
that bright lighting in busi- 
ness streets is a great incentive 
to prosperity, and illumination 
of this character is known in 
Атпсгіса by the characteristic 
name of ‘‘ White Way" light- 
ing. A type of lamp-post, 
specially designed for the pur- 
pose with & view to decorative 
effect as well as brilliancy of 
illumination, is being intro- 
duced into this country by the 
British Thomson-Houston Co., 
Ltd. (Mazda House, Upper 
Thames Street, E.C.), and an 
example is illustrated here. 
The post has four side arms 
and a central upright lamp, the 
whole being supported by an 
artistic pillar. The equipment 
may consist of Mazda lamps of 
any size from 60 to 200 watts, 
enclosed in special diffusing 
globes made of Alba glass. The 
globes are made of the same 
elass as the well-known Alba 
semi-indirect lighting bowls, 
only thinner. This glass has a 
low absorption factor, and diff- 
uses the light so thoroughly that 
the whole cxterior surface ap- 
pears evenlvilluminated. We are 
informed of a case in America 
where one side of a street was 
equipped with these fittings 
and soon had almost а mono- 
= poly of the business until the 
STREET LIGHTING STANDARD other side was similarly 
FoR METAL FILAMENT Lamps. lighted. 


ELECTRIC TAILORING IRONS 


HE General Electric Co., Ltd. (67 Queen Victoria Street, 

E.C.), have brought out a design of electric tailoring iron 
which should entirely dispel the adverse criticisms regarding 
insufficient heat, high maintenance cost and fragility which 
have sometimes prevented the obvious advantages of electric 
irons being taken advantage of in the tailoring and allied 
industries. These irons have been most thoroughly tried 
in actual use, and the amount of heat developed in a 
700-watt iron is well shown by the way it will scorch a 
wooden board if laid down on it. The ‘‘ Magnet” tailoring 
iron, as the accompanying illustration shows, follows the 


' lines of the “Magnet” domestic iron. The elements are 


' MAGNET'' TAILORING 1вом. 


replaceable, and a new element can be readily inserted at 
a cost of a few shillings. These irons are made in weights 
varying from 12 lb. to 25 lb.—the former specially adapted 
for dressmakers’ use, the latter for heavy tailoring work. 
Attention is drawn to the flexible connection which in the 
old type of iron has been one of the chief causes of complaint. 
The flexible cord in this new iron is of strong make, heavily 
insulated with rubber, and covered with a thick layer of 
asbestos, and finally finished off with heavy cotton braidings. 
The connection with the heating element is made in a sub- 
stantial box. Fitted behind the handle of the irons to this 
box is attached a strong spring, extending for about 9 ins. 
along the flexible connection, thus preventing any undue 
wear on it. The heating element consists of a narrow metal 
ribbon strip, made of a special alloy, which is utilised in 
such a way as to give it a long life and efficiency in working. 


Finnish Water-pewer Concession.—A Berlin banking group, 
consisting of the Deutsche Bank, the Bank für Handel u. 
Industrie, the Akt.-Ges. fir Licht- u. Kraftanlagen of Berlin, 
and others, have acquired a concession to develop the Wallin- 
koski waterfall of some 44,000h.p., the second largest in Finland. 
Work is to be commenced at once, and it is expected that some 
of the power will be taken for the Helsingfors-Wiborg-Petersburg 
railway, which may shortly be electrified, 


Annual Dinner of the Manchester Local Section of the 
Institution of Electrical Engineers.—This dinner, held on Friday 
last, was presided over by Prof. E. W. Marchant in the absence 
of Mr. A. A. Day, Chairman of the Section. Dr. Ferranti, in 
his speech proposing the Corporations of Manchester and Salford, 
voiced his well-known views on municipal trading, and put in 
a plea for co-operation between local authorities and public 
companies. Councillor S. W. Royse (Lord Mayor of Man- 
chester), in his reply, defended municipal control of electric 
supply, but did not believe that the trading departments of a 
Corporation should allocate large profits in relief of rates, but 
should devote them to reductions in prices. Prof. E. Rutherford 
proposed the toast of the Institution, and emphasised the strong 
connection between physical research and electrical engineering. 
He would like to see more physical Papers in the Journal. 
Mr. W. Duddell agreed that mathematical and physical Papers 
were quite suitable for the Journal, but they were sometimes 
difficult to discuss at meetings. The Institution was now about 
to move in the way of research. He further referred to the 
lending library and to the examination scheme, saying that the 
examinations were going to be so arranged that anyone who 
really knew his work could sit at once without having to cram. 
Prof. E. W. Marchant also replied. and Mr. W. Cramp proposed 
the guests, regretting that the constitution of the Institution was 
not still more democratic. Many matters, he said, were settled 
in London, which might be first referred to the local Sections 
before being finally settled. Again, many documents came to 
the Chairmen of the Local Sections marked private and con- 
fidential. which he thought should be open to the whole 
committees. 
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ELECTRICALECONTROL GEAR FOR LIFTS, HOISTS AND CRANES. 
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ELECTRIC TRACTION NOTES 


Mr. G. D. Snyder read a paper entitled ‘‘Notes on Cit« 
Passenger Transportation in the United States’ before the 
Institution of Civil Engineers on March 4th. New York has 
13317 miles of line and 95 miles under construction. The 


length of line in Chicago aggregates 74°56 miles. The muni- 
cipality now proposes to construct fifty-six miles of under- 
ground railways at an estimated cost of about £48,000,000 
without equipment, the latter amounting to about £17,500,000. 
In Boston there are 24:48 miles of line and 6:88 miles under 
construction. In Philadelphia there аге 7:41 miles of line 
and 17 miles on private right of way. In all there are 
250 miles of high-speed city lines in the United States and 
174 proposed. The length of trains has increased from three 
cars on the first elevated to ten cars in the New York sub. 
way. The density of traffic on this line is four million 
passengers per mile of track per annum. The number of 
passengers per annum is increasing as the square of the 
population. New York had forty-three passengers per head of 
population in 1860, 322 in 1910, and at the present rate of 
increase the number will be 913 in 1950. The fare is almost 
universally 5 cents. Automatic block signals are not used 
on the older elevated lines nor on the local tracks of the 
New York subway except at special points. They are used 
on express tracks in New York and Chicago, and for multiple- 
unit trains in Boston and Philadelphia. A headway of ninety 
seconds can be maintained with automatic block signals with 
a speed of forty m.p.h. A headway of twenty seconds has 
been maintained without signals and with low speed. On 
three-track lines express trains are run in one direction in 
the morning and in the other in the evening. The earlier 
lines were built with private capital under perpetual franchises, 
but the municipalities are now building the lines and leasing 
the right to work them for a term of years. Underground lines 
cost £415,000 to £2,000,000 per track mile and elevated lines 
£100,000 to £300,000— without equipment. 

The first General Meeting of the reconstituted Institution 
of Railway Signal Engineers was held at the Grand Hotel. 
Birmingham, on Feb. 25th. Mr. A. T. Blackall, the Signal 
and Telegraph Engineer of the Great Western Railway, was 
elected President, and Mr. J. Sayers, the Telegraph Super- 
intendent of the Midland Railway, Vice-President, for the 
ensuing vear. А paper by Mr. К. J. Insell on “Signalling 
and its Connection with the Construction and Management 
of Railways '' was read and discussed. Information regarding 
membership may be obtained from the Hon. Secretary, Mr. 
W. H. Cotterill, Telegraph Department, Midland Railway, 
Derby. 

The Aberdeen Suburban Tramways Co. is considering the 
adoption of trolley omnibuses for an extension of their system 
to Donside. 


TELEPHONY AND TELEGRAPHY 


QNCLUDING WIRELESS) 


Several automatic and semi-automatic telephone exchanges 
will shortly be working in France. The postal authorities 
have decided to instal semi-automatic exchanges according 
to the American MacBerty system in Marseilles and Angers, 
apparatus for 7,500 lines in the former, and 1,400 in the latter 
case. It is intended to introduce this system into all new 
Paris exchanges if it comes up to expectations. The network 
in Nice is now being converted to the full automatic Strowger 
system, while another automatic exchange is under construc- 
tion in Orleans. 

' A list of wireless stations published by the ‘‘ Bureau 
des Welt-telegraphenvercins” gives the following informa- 
tions: (1) Coast stations: Great Britain, 48, of which 87 
Marconi and 6 other systems; Canada, 88, of which 31 
Marconi, 2 other systems; Germany and German Colonies, 


22, all Telefunken; France, 17, all systems other than Marconi 
or Telefunken; Italy, 19, all Marconi; Russia, 19, 15 Tele- 
funken, and 4 Marconi; Brazil, 11, 5 Telefunken, 4 Marconi, 
and 2 other systems. The United States has over 142 coast 
stations. (2) Ship installations: Great Britain, 643, of which 
15 Telefunken, 571 Marconi and 57 other systems; Germany, 
302, all Telefunken, although 37 of them are given as partly 
Marconi; France, 203, 41 Marconi, 162 other systems: 
Italy, 123, all Marconi. 

The Eastern Telegraph Co. announced on the 25th ult. 
that the Zante-La Cané (Crete) and the three cables between 
Zante and Patras were broken. Telegrams for Greece, except- 
ing Zante, Corfu and Pyrgos could only be accepted vid 
Malta-Zante at senders’ risk and subject to delay.—Another 
possible route exists vid Malta-Alexandria-Sitia-Syra at a rate 
of 2 francs per word.—The El Arich route was down beyond 
Beyreuth on the same day and was put right on the 26th ult. 
—With regard to communciation with Mexico, it is cut to 
Amecameca de Mexico, Ascension de Chihuahua, Coyame, 
Chemase, Choapan, Carrizal de Michoacan, Cilas, Espila, 
Falomir, Guadeloupe de Chihuahua, Ixtlande Juarez, La 
Union de Guerrero, Matamoras, Izucar, Na?as, Ojitas de 
Chichuahua, Hacienda, Ojinaga, Petatlan, Cenoles, Quimichis, 
San Jose de Gracia, San Luis de la Loma, Yecpan de Galeana, 
Yizimin, Villa Alta, Valladolio de Yucatan, Lihuatanejo. All 
telegrams for the interior of Mexico are subject to aca = 
Code and cipher are accepted for all places in Mexico.— 
On the 26th ult. communication with all places in the State 
of Morelos, Mexico, was interrupted.—Our advices on this 
day also state that the cable between Lemnos and Salonika 
was down. entirely cutting off the latter place by the Eastern 


 routes.-—The Bathurst-Bissao cable was repaired on the 27th 


February as well as one of the Zante-Patras cables, but traffic 
for Greece, excepting Zante, Corfu and Pyrgos, is still 
subject to delay vià Zante.—The Greek Administration has 
agreed with Servia to join the lines between Salonika and 
Uskub.—Messages between Salonika and Europe only. are 
transmitted over these lines.—The Eastern Co. on the 28th 
ult. repaired the second Zante-Patras cable, thus relieving 
traffic for Greece of delay vid the Malta-Zante route.—From 
special sources we hear that the Galveston-Vera Cruz cable 
was down on 12th February last and also that the New 
York-Haiti cable of the French Co. was interrupted from 
4th to 20th January last.—A ship’s anchor was responsible 
for damage to one of the cables between Jamaica and Cuba, 
but was quickly repaired.—On 8rd inst. the vii Fao and 
El Arich routes were down between Constantinople and 
Ismid. 


Reproduced, with permission, from Monday's “ Daily Graphic." 
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THE STEPMOTHER. 


“Now, come on, you little brat; if you think I'm going to spend 
all my time looking after you, you're mistaken !” 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


Marca 6, 1918. 


a ELECTRICAL ENGINEERING 


{This Patent Record 4з compiled by our own Editorial Staff and 4s Strictly Copyright.) 


Specifications Published Feb. 27, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. __ 
2,442/12. Electrostatic Alternators. W. PErERsEN. The high 
harmonics which are formed when the machine runs light are 
made to circulate in resonating circuits in armature and field, 
во as to produce higher harmonics. The machines are asyn- 

chronous and may be made self-exciting. Thirteen figures. 

2,468/12. Incandescent Lamp Blackening. B.T.-H. (С.Е.С., 
U.S.A.). To prevent blackening of the bulb and the disintegra- 
tion of the filament in drawn-wire lamps, a volatile compound 
of the filament material, which is unstable at the running tem- 
perature of the lamp, but stable and formed from its elements 
when colder, is inserted in the bulb. Many halogen compounds 
are suitable. All traces of water vapour must be eliminated and 
the pressure must be very low, generally less than 1/1,000 mm. 

2,050/12. Booster Connections for Battery Charge and 
Discharge. To charge a battery at double its normal rate or for 
other purposes, with four boosters two armatures are connected 
between a pair of booster bus-bars connected to a D.P. double- 
throw change-over switch. Another two armatures are con- 
nected between two other booster bus-bars. Each pair of bus- 
bars is treated as the terminals of a single machine, and the 
two pus are connected to a D.P. double-throw change-over 
switch. Three of these switches are used, therefore, and the 
armatures may be put all in series, all in parallel, or two in 
series and two in parallel. Three figures. 

2,754/12. D.-C. Dynamos. Brown, Boveri. Stable working 
of self-excited D.-C. machines is effected by arranging for the 
ratio of magnetic material practically saturated at low values 
of total flux to the whole cross section of the magnetic path 
between 1:4 and 1:10, or even 1:12. This may be effected 
by adjusting the air gap or the contour of the pole faces and 
armature teeth. Six figures. 

2,(46/12. Engine Starter. Н. LEITNER. А fixed and a free- 
wheel pulley or gear-wheel are arranged on the dynamo shaft 
and similar wheels on the engine shaft. The fixed wheel on 
each shaft engages with the free-wheel on the other. The two 
free-wheels are free in opposite directions. The gear through 
which the motor drives the engine is much higher than the 
reverse gear. ‘Two figures. 

5,099/12. Double-ended Straight Filament Incandescent 
Lamps. А. W. BEvTTELL and J. A. MANNERS-SMITH. A number 
of filament sections are arranged end to end. At least one 
support of each filament end is movable and tensions each 
filament section. Ten figures. 

5,597 /12. Enclosed Focussing Flame Arcs. Cromprons’ and 
C. Свомртох. The gases are withdrawn from the top of the 
arc enclosure through circulating passages and long up-cast pipes 
to the condensing chambers a considerable way up the lamp. 
They return by direct down-cast pipes to the bottom of the arc 
enclosure. "Three figures. 

4,785/12. Incandescent Lamp. С. Е. 5тптмАх. The filament 
is arranged at right-angles to the spider stem. "This lamp was 
illustrated and described in ELECTRICAL ENGINEERING, Vol. 
VIII., p. 231, May 2nd, 1912, in an article on Earl's Court 
Exhibition. 

6,922/12. Safety Alarms for Electric Trains. Sirmens Bros. 
Dynamo Works and Е. урл. Instead of the brakes being 
applied, should the driver release his hold of the master con- 
troller, leaving the reversing drum in an operative position, 
pressure is applied to an alarm circuit to the guard's van or 
other points on the train. Three figures, 

1.155/12. Petrol Electric Vehicles. Н. Pieper. Petrol 
engines drive direct on to the axles, and are assisted in times 
of stress by electric motors supplied from engine-driven dynamos. 
A buffer battery is also carried. Speed regulation is effected 
by adjusting the dynamo pressure, by adjusting the motor field, 
or bv using the battery instead of the dynamo. Three figures. 

12,784/12. Repairing Incandescent Lamps. M. Dv Могтлх. 
A reinforcing ring of soft, easilv fusible glass is applied to the 
edges of the severed lamp bulb when the joint is remade. Two 
figures. 

15.255/12. Petrol Electric Vehicles. Н. Pirrer. Аз applied 
to railway trains. each motor-car is a complete unit with engines, 
dvnamos, motors. and battery. For starting, each car is con- 
nected as a complete unit, but for running, the electric machines 
and batteries are connected in series. The change is effected 
when speed regulation by field variation would be started. 
It is carried out by magnetic clutches between the motors and 
the driving wheels. Speed regulation may also be effected hv 
varving the number of batteries in circuit. Seven figures. : 

14.654/12. Metal Filament Wire Drawing. K. Farkas. The 
wire 1s heated electrically, and, while hot. is drawn in one 
direction. It is then reheated and drawn finer in the opposite 
direction. Three figures. 


Specifications Published To-day 
Tbe following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post tree. 
Names in italics indicate communicators of inventions from abroad. 
Summaries of some of the more important ot these patents will 


appear in our next issue. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Foster and PockrixcGToN [Variable-speed dynamo control] 
5,105/12; CoorER [Resistance manufacture] 5,525/12; TURNER 
[Insulating of apparatus] 5,856/12; Leitner [Variable-speed 
dynamo control] 11,175/12; Diaz and AZAROLA Y GRESILLON 
[Preventing theft of electrical energy] 11,259/12; SwirH and 
SCHUTER [Covering conductors with plastic material] 22,534/12. 

Dynamos and Motors: 3B.T.-H. (G.E.C., U.S.A. [A.C. 
motors] 9,210/12; Pinrscn’s ELEC. Мес. Co. and VipaL (Brush 
holders] 15,471/12. 

Electrometallurgy and Electrochemistry: Воот (Dynamit 
A.-G.) [Gas-reaction furnace] 3,342/12; | PrAvusoN and 
TI8TSCHENKO [Electrolytic production of ductile iron] 10,882/12; 
Ges. FÜR Егектво-Оѕмоѕе and Шила [Apparatus for electro- 
osmose) 29,826 / 12. 


Switchgear, Fuses, and Fittings: — SukrLpoN (Sachsische 
Gruppenwechselschafter) (Switches and connectors] 3,590/12, 
and  50,024/12; Wynxe [Switches] 5,462/12; T.-H. & 
Garton  [Electro-magncetic switches} 5,576/12; Byna and 


Taytor [Conduit fittings] 6,052/12; Уу ох and CANDOLITE 
Co. [Candle lamp-holder] 7,729/12; Troop and: Date [Connec- 
tors] 9,911/12; Curtis [Regulator] 16,938/12. 

Telephony and Telegraphy: Brown [Relays] 27,953/11; Hzr- 
LAND [Production of high frequency currents] 3,555/12; 
SCHIESSLER [Submarine cable and long-distance ра 
4,061/12; Согрѕснмірт [Parallel working of microphones 
15,915/12; TELEPHONFABRIK А.-С. [Secret intercommunication 
telephones] 16,084/12. 

Traction: Descuamrs [Railways] 3,123/12; Konia [Indicating 
position of vehicles on railways} 17,909/12. 

Miscellaneous: Kropman [Dental engines] 7,643/12. 


The phoning Specifications are open to Inspection at the Patert 
Otfice before Acceptance, but are not yet published for sale. 
Distributing Systems: Brown, Boveri [Regulation] 27,069/12. 
Electrometallurgy: HkLrENsTEIN [Furnace: electrodes pass 
through charge container, also details of gas exit] 2,577/13. 
Ignition: “ MarAM'' Motor APPARATE Ges. [Magneto] 1,093/13. 
Switchgear, &c.: Von Kercknoven [Dynamo regulators] . 
1,512/13. 
Telephony: Siemens & Harske [Exchanges] 3,132/13. 
Miscellaneous: Ѕмігн [Electrocuting animals] 2,152/12. 
The following Amended Specifications may now be obtained. 
Incandescent Lamps: B.T.-H. (G.E.C., U.S.A.) [Treatment 
of tungsten for wire drawing] 21,513/06. 
Telegraphy: S. G. Brown [Relays] 20,451/11. 


Amendment to Spec fication 
6,487/12. Incandescent Lamps. А. C. Hype. As a result of 
the extended investigation under Section 8, this Specification 
has been amended. i deals with the mounting of continuous 
filaments (see ELECTRICAL ENGINEERING, Vol. VIII., p. 492). 


Opposition to Grant of Patent entered 
27,521/11. Moving Targets. J. B. Le Maitre. The target 
is stopped on the shot being fired by a relay controlled either 
by the sound-waves due to the firing or else by the circuit of 
a wireless transmitter being completed by the movement of the 
trigger of the gun, the waves so sated" striking a detector in 
the relay circuit. A special screen is also described. 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Distributing Systems, Cables and Wires, &c.: T. HARDEN 
and AMALGALINE, LTD. [Jointing lead-covered cables] 25,845/06. 

Dynamos and Motors: M. Warxker [Rotary field magnet 
design to keep field coils in position] 24,351/04; B.T.-H. 
(G.E.C., U.S.A.) [Reducing pressure between adjacent com- 
mutator segments in high speed machines with multiplex wind- 
ings] 24.992/07; [Core construction for compensating windings, 
&с.] 25,116/07; A. ScuERBivS [Speed control of asynchronous 
motors, keeping a high-power factor] 25,305/07. 

Electrometallurgy : W. ljvaxs (4.£.G.) [Welding] 25.272/07. 

Ignition: Errcrnic Ісхітіох Со. and Е. Н. Harr [Tremblers 
for induction coils] 25.770; 06. 

Traction: E. W. Тїммїз [Electro-magnetic point and signal 
mechanism] 22.808/01; W. R. Syxrs [Cutting in or out an 
intermediate signal cabin] 24.607/05; B.T.-H. (G.E.C., U.S.A), 
[Switch for motor of semaphore signal] 24.995/07; E. H. 
Соскѕнотт [Electro-magnetic track brake] 25.026/07. 
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Darwen: New Plant.—A new 1,250-k.v.a. 3,000-volt steam 
turbo-alternator which has been installed at a cost of £5,250 
was started up by the Mayor last week. The set has been 
supplied by Messrs. Dick, Kerr and Co. The installation of 
this plant has involved the ordering of a 300-kw. static trans- 
former and a 800-kw. rotary-converter, which have been 
supplied by the British Westinghouse Co.; a 200-k.v.a. motor- 
generator, which has been supplied by Dick, Kerr and Co., 
and a new high-tension switchboard, supplied by Messrs. 
Ferranti, Ltd. 

Dundee: New Supply Station.—The Dock Street Supply 
Station is now completed, and is capable of relieving the 
Dudhope Crescent Road station to the extent of 1,500 kw. 
Specifications have been issued for the steel-work and chimney 
for the extensions at the power station, Carolina Port. 

Eton: Electric Cooking.—Some remarkable figures were 
produced at the last fortnightly meeting of the Board of 
Guardians in relation to the saving made in the use of 
electricity for electric cooking and electric lighting. When 
gas was used for lighting and cooking the total annual 
cost was £228, whereas since electricity has been installed 
for both these purposes the total cost has been reduced to 
£78, showing a total saving of no less than £149. Further, 
it is the emphatic opinion of all concerned that the lighting 
and the ventilation in all the buildings has dd very 
considerably. The above figures, by the way, represent to 
some extent the use of carbon filament lamps, so that a 
considerable further saving may be anticipated when the 
use of metal filament lamps becomes general. 

London: Supply to Olympia.—The Fulham and Hammer- 
smith Borough Councils have entered into an agreement for 
seven vears under Section 8 of the London Electric Supply Act, 
1908, whereby & separate duplicate system of lighting by 
electricity will be provided for Olympia. For the purpose 
of giving this supply, the Fulham Council will lay a cable, 
supply a feeder-box belonging to the Hammersmith Council, 
from which point the latter will lay the duct to their sub- 
station in Olympia, the necessary cable being laid in it by 
the Fulham Council. The supply will be single phase; A.C., 
at 2,800 volts, and the Hammersmith Council will pay the 
Fulham Council 2d. per unit, measured at the Olympia sub- 
station, the minimum payment being £100 per annum. 

Sunderland: Obsolete Plant.—A special meeting of the 
Electricity Committee is to be called to consider tenders 
for the purchase of the obsolete machinery at the Dunning 
Street power station. As notified in our advertisement 
columns a few weeks back, the Corporation are desirous of 
selling the whole of the plant at Dunning Street. 

York: Lighting Tariff.—As from March 31st, the flat rate 
for lighting supply wil be 84d. per unit up to 4,000 units 
per quarter, with special arrangements for supplies in excess 
of tbat quantity. 


TENDERS INVITED AND 
PROSPECTIVE BUSINESS 


—————=—=———ЄЄ—ЄЄ—Є—ЄЄ 
[Notes of Contracts Open are not repeated under this heading 
week by week until the last date for receiving tenders, but are 
| only inserted once.) 
Generating Stations, Sub-Stations, Mains, &c. 

Aylesbury.—The question of electric supply is receiving 
considerable attention. The Council obtained a provisional 
order in 1899, but this, togcther with another obtained sub- 
sequently, was revoked by the Board of Trade because the 
Council could not make up its mind how to proceed. A 
further order has since been granted, but the position seems 
very much the same now. A poll of the town, however, has 
been taken with the result that 1,452 votes were accorded 
in favour of the Council undertaking the scheme and 439 
against. 

Barking.—The Electrica! Engineer has been instructed to 
prepare & report upon extensions at the generating station. 
Bispham.—A Local Government Board inquiry has been 


held concerning в loan of £8,178 for the Council's electricity 
undertaking. 

Bombay.—Bombay and Baroda Railway Co. Transformer 
and motor-generator. March 14th. London Office, 110 
Bishopsgate, Е.С. 

Bridgend.—Stcam alternator. Borough Electrical Engineer. 
March 21st. 

Darwen.—A loan for a cable at an estimated cost of 
£1,700 is to be applied for to supply the Darwen Spinning 
Company's mill. | " 

Egypt.—Diesel-engine-driven pumping station аё Baltim. 
Sir A. L. Webb, К.б.М.б.. Queen Аппе'в Chambers, S.W. 

Fieetwood.—An extension scheme involving an expenditure 
of £7,170 has been inquired into. І 

Galashiels.—Mr. Т. С. Parsons, late Burgh Electrical 
Engineer at Govan, has been retained to report as to an 
electric lighting installation here. 

Haslingden.—Loans of £3,750 and £1,500 have been granted 
for cables and services. 

Hastings.—A Local Government Board inquiry has been 
held regarding loans of £4,000 for plant; £500 meters; 
£1,500 services; £500 transformers, and £1,600 for certain 
alterations of plant at the electricity works. 

Huddersfield.— Two boilers, economiser, steam pipes, &c. 
Borough Electrical Engineer. 

London: Hampstead.—A loan of £4,100 is to be taken up 
for extensions. 

The Finance Committee of the L.C.C. have sanctioned a 
loan of £10,483 for electrical extensions. 

Islington.—The Finance Committee of the L.C.C. have 
sanctioned loans of £5,500 and £8,486 for mains and trans- 
formers. 

Newport, Mon.—The Borough Electrical Engineer recom- 
mends capital expenditure upon new plant and alterations 
to existing plant amounting to £12,794. 

Nottingham.—Following the recent report as to the in- 
advisability of attempting to use some local water-power for 
generating electricity, the Corporation are proposing to instal 
an exhaust steam turbine at the St. Anne’s Well Road 
generating station. 

Shipley.—A £14,000 extension scheme has been reported 
upon by the Electrical Engineer. 

Swinton.—One 25-kw. transformer and switchboard; also 
mains. Clerk. March 10th. | 

York.—One 8,000-kw. turbo-alternator with condensing plant 
and switchboard; two water-tube boilers, &c.; storage battery; 
high-tension cables. City Electrical Engineer. March 10th. 


Wiring 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wsring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Ashton-under-Lyne.— £30,000 extensions to infirmary. 

Cardiff.—Tcchnical Institute. Cathays Park. Director of 
Education, City Hall. 

Glasgow.—New factory, Earl's Park. Messrs. Wallace, 
Scott and Co. 

Liandudno.—Proposed enlargement of Assembly Room. 
Town Hall. 

London: L.C.C.—178 lighting points at Victory Place 
elementary school, Walworth. March 19th. Chief Engineer. 

Newcastle-on-Tyne.—New baths. 

North Shields.—Extensions at Nurses’ Home. Architect, 
W. Stockdale, 81 Howard Street. March 12th. 

Portsmouth.—Mr. R. J. Wallis-Jones is advising the 
Guardians with regard to an electric lighting installation. 

Prestatyn.— Electric heating installation, Victoria Hall. 
Mr. Bex. 

Rochdale.—Headquarter buildings for Territorials. Sur- 
vevor, East Lancashire Territorial Association, Town Hall 
Chambers. 

Stockport. New Grammar School. Architect, R. Н. 
Spalding, 86 and 37 King Street, London, Е.С. 

Swindon.—County Police Station. Surveyor. March 10th. 

Wigan.—Proposed new girls’ high school. 
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| Miscellaneous 

Birmingham.—Additional tramway rolling stock. General 
Manager. March 11th. 

Heston and isleworth.—A twelve months’ supply of stores 
for Electricity Department. Borough Electrical Engineer. 
March 8th. 

Liverpool.—A twelve months' supply of electrical fittings 
for premises of Liverpool Select Vestry. Clerk, Parish Offices, 
Brownlow Hill. 

London: War Office.—Firms desiring to tender for cables, 
electrical stores, scientific instruments, &c., are requested 
to communicate to the Director of Army Contracts. No 
application is necessary from firms whose names are already 
on the War Office lists. 

L.C.C.—The estimated cost of the construction of the 
tramways from Catford to Southend is £61,510, and it js 
proposed to put the work in hand at once. 

South Shields.—A twelve months’ supply of stores for the 
electricity undertaking. Borough Electrical Engineer. 
March 10th. . 

Swinton.—4A twelve months’ supply of stores for Electricity 
Department. Clerk. March 10th. 


Dr. A. R. Forsyth, late Sadlerian Professor of pure mathe- 
matics at Cambridge, has been appointed Chief Professor of 
Mathematics at the Imperial College of Science and Techno- 
logy, South Kensington. 

A recommendation has been made that the salary of Mr. 
W. Fennell, the Borough Electrical Engineer at Wednesbury, 
should be increased by £25 per annum. 

The salary of Mr. J. H. Bowden, Borough Electrical Engin- 
eer at Poplar, has been increased from £600 to £700 per 
annum. 

Mr. C. W. Bentley, at present Assistant Manager of the 
Musselburgh Electric Tramways Co., has been appointed in 
succession to Mr. A. A. Watkins, who has received an appoint. 
ment in the Colonies. 

Mr. P. Taylor has been appointed to succeed Mr. J. Boyce 
as Chief Assistant Engineer to the Darwen Electricity Works, 
Mr. Boyce having gone to Todmorden. 

Mr. Justice Parker, who is well known to our readers 
in connection with many important electrical patent cases, 
and who is also Chairman of the Special Committee now 
investigating wireless telegraph systems, has been appointed 
a Lord of Appeal, to succeed the late Lord Macnaghten. 

The following increases of salaries in the York Electricity 
Department are recommended :—Mr. J. W. Hame, City 
Electrical Engineer, from £500 to £550; Mr. E. J. Nichols, 
Chief Assistant Engineer, £170 to £180, maximum £200; 
Mr. T. R. Stancombe, Installation Superintendent, maximum 
£150. 
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Birmingham.—The contract for the supply of ‘‘ Tantalum” 
Traction lamps for the lighting of the Corporation tramcars 
has been placed with Messrs. Siemens Bros. Dynamo Works. 
It is anticipated that some 20,000 lamps will be required. 

London: L.C.C.—The following tenders have been received 
for rotary-converters at the Shoreditch sub-station : Dick, Kerr 
aud Co., £8,022; British Westinghouse Co., £8,713; General 
Electric Co., £9,145 10s. The estimate of the Chief Officer 
was £7,300, and the tender of Dick, Kerr and Co. is recom- 
mended for acceptance. 

The following tenders have been received for the wiring 
of the Camberwell and Cressy Road car sheds: Williams and 
Bach, £2,189 11s.; Electrical Installations, £2,146; G. E. 
Tavlor and Co., £2,314 11s.; G. Weston and Sons, £2,572 4s. 
Lund Bros. and Co., £2,623: Leonard G. Tate and Co., 
£2,682 14s.: Tilley Bros., £2,696 13s.; W. C. Tacklev and 
Co., £3,077 17s. The tender of Williams and Bach is 
recommended for acceptance. 

The tender of Sicmens Bros. Dynamo Works at £7,800 has 
been accepted for 125.000 drawn-wire metal filament traction 
lamps. The Council also invited tenders from the General 
Electrice Co. and the British Thomson-Houston Co., both of 
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whom quoted £10,237 10s., and Siemens Bros. Dynamo Works 
also put in an alternative tender at the same price. 

The following tenders have been received for 880 vds. of 
high-tension cable: Siemens Bros. and Co., £248 5s.; W. T. 


Henley's Telegraph Works, £251 158.; Western Electric Co., - 


£251 16s.; British Insulated and Helsby Cables, Ltd., 
£258 68.; W. T. Glover and Co., £254 2s. Messrs. Siemens 
Bros. and Co.'s tender has been accepted. 

Hammersmith.—A contract has been placed with Messrs. 
Chamberlain and Hookham for all sorts of A.C. meters from 
~8 to 500 amperes. 

Rochdale.—For the extensions at the electricity works the 
following tenders are to be recommended for acceptance : 
turbo-alternator, №. Н. Allen, Son and Co.; steam turbo- 
alternator, J. Howden and Co.; motor-alternator, General 
Electric Company. 


| 


MISCELLANEOUS BUSINESS NOTES AND 
TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. G. Smith and Son, 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was £69 
to £69 10s. (last week, £68 to £68 10s.). 

Long Life of a Metal Filament Lamp.—The British Westing- 
house Co. send us a copy of a letter from a customer stating 
that a 50-c.p. 220-volt Auriga lamp has been in use for 
about eighteen hours a day since February, 1910, that is, 
about 20,000 hours, and is still running. 

Change of Address.—The Dictaphone Co. (late of 195 
Oxford Street, W.), have moved into commodious offices and 
showrooms at Kingsway House, Kingsway, W.C. 

Staff Ball.—The annual staff ball of Bruce, Peebles & Co. 
was held at Edinburgh on Friday last. The opportunity was 
taken of presenting Mr. Lee Murray, who has just retired 
from the position of general manager, with an illuminated 
album, signed by about 700 members of the staff and works. 


MEETINGS, &c. 


Waste Heat and Gas Electrical Generating Stations.—A divi- 
депа of 8 per cent. for the year has been declared. The company’s 
new staticnsat Port Clarenceand Ayresome were finished during 
the past year, and another at Bowden Close was put into 
operation in September. The directors have under consideration 
the erection of further plants in their district. | 

County of London Electric Supply Company.—A final dividend 
making 6 per cent. tor the year has been declared. 

W. T. Henley’s Telegraph Works.—At the annual meeting last 
week, Mr. George Sutton, the Managing Director, said that 
last year’s turnover represented the largest in quantity that 
the Company had ever had. Quite a satisfactory feature was 
that this was not due to any abnormal contracts. With regard 
to orders on the Company’s books, one was for the construction 
and laying of the cables for the electrification of a portion of 
the Central Argentine Railways, and it amounted to nearly 
£100,000. This was the largest order of its kind that had 
ever been placed. 

British Electric Transformer Co.—Very satisfactory progress 
was reported at the annual meeting last week, when Mr. A. F. 
Berry presided. The volume of work done in 1912 was con- 
siderably in excess of that turned out in 1911, and particularly 
has the foreign and colonial work increased. Some 28 supply 
authorities are now hiring out ''Tricity " cookers. 

Bruce Peebles & Co.—At the annual meeting last week Mr. 
F. E. Andrews, who presided. said that the loss on the year's 
working, already referred to in these columns, was more apparent 
than real, and did not affect the cash position to any appre- 
ciable extent. During the course of his speech he made some 
strong comments upon the effect of the National Insurance Act 
and the general tendency of present-day legislation, which. he 
said, was placing burdens upon industry, and it was difficult 
to see what recompense, either direct or indirect, manufacturers 
could possibly derive from it. 


The Strike at Evershed and Vignoles’ Works.—This strike, 
which arose out of the dismissal of a workman for reading 
instead of going on with his work, has been settled by the 
withdrawal hy the men of the demand for his reinstatement. 
The company has undertaken to take back the strikers into its 
employ. 
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SUMMARY 


A PAPER by Mr. S. L. Pearce and Mr. Н. A. Ratcliff, 
before the Institution of Electrical Engineers, dealt 
with the successful trials of electric street lighting in 
competition with high-pressure gas at Manchester, and 
described some effective experiments with graded frost- 


ing of globes for the purpose of improving the uni- 


formity of illumination. Several interesting points 
were raised in the diacussion in London: the enormous 
saving in labour by the use of lowering gear, the false 
economy of cheap carbons, the reasons for tne enor- 
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mous discrepancy between rated and actual candle- 
powers of high-pressure gas lamps, and the queation 
of dioptric globes. The Paper has also been discussed 
at Manchester. (Page 146.) 


Our “ELECTRICAL ENGINEERING Literary Section ” 
contains a list of new publications, reviews of а 
number of technical books, and gives a selected list of 
recommended works on all branches of electrical 
engineering. (Page 143.) 


A PROBLEM in connection with efficiencies of gearing 
is discussed in our “Questions and Answers " columns. 
(Page 149.) 

A CONVENIENT form of bench electric grinder, an 
incandescent lamp with a diffusing globe, and a new 
semi-indirect lighting fitting are described in short illus- 
trated articles. (Pages 150.) 


THe Marylebone Borough Council have passed 
recommendations for the purchase of converters, con- 
densers, pumps and switchgear for their three-phase 
extensions. Тһе new steam turbine plant, which will 
have a steam economy 85 per cent. in excess of that 
of the existing machines, installed six years ago, will 
be used for the bulk of the load, the continuous- 
current plant being employed only on peak and as 
reserve. (Page 151.) 


AMONG the subjects dealt with in the specifications 
published last week by the Patent Оћсе are train or 
car lighting dynamos with cut-out switches worked by 
the main field; & system of automatic driverless rail- 
ways by J. J. Deschamps; a high-frequency generator 
invented by A. Heyland; and a variable-speed A.C. 
motor with shifting brushes patented by the В.Т.-Н. 
Co. (Page 152.) 


SERIOUS corrosion of the rails and overhead construc- 
tion has been experienced in the Simplon tunnel. We 
also refer in our “Electric Traction Notes” to some 
further schemes of electric traction in Switzerland, 
and to opinions expressed in Germany on the Mel- 
bourne electric traction scheme. (Page 153.) 


THE Bognor electric lighting scheme is being pro- 
ceeded with, and supply is to be available in July.— 
A protest has been made against the allocation of 
£1,200 from electricity profita to relief of rates at 
Swansea.—In view of the adverse balance on the past 
year's working, the price of current is to be increased 
at Walsall.—An inquiry is being held into an applica- 
tion by the Corporation and the Gas Co. for a Pro- 
visional Order at Truro. (Page 153.) 

Loans are to be applied for at Bristol (£25,000); 
Colehester (£7,660); Peterborough (£7,000); Walsall 
£4,840); Stoke-on-Trent (£4,570); and Wigan 
63:000). Additional generating plant is to be in- 
atalled at Southampton.—4A loan of £8,052 for exten- 
sions has been sanctioned at Darlington. (Page 155.) 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, MARCH 1н. 
Institution of Electrical Engineers. 


8 p.m. ‘‘The Power Suppl 
Hadley. ы 
Institution of Electrical En 
8 p.m. At uiis College o 
ments in the Application 
Trades," by S. Ё. 


FRIDAY, MARCH 14тн 
Physical Society 
5 p.m. At University College 
down for reading include 
denser Discharges and a 
Circuits," by Professor J. 


on the Rand,” by A. E. 


ineers: Dublin Section. 
Science. ‘‘Recent Develop- 
of Electricity to the Textile 


Crowley. 


of London. 

, Gower Street. The Papers 
"Some Oscillograms of Con- 
Simple Theory of Coupled 
A. Flemming, who will also 


give an exhibition of Braun Cathode-Ray Tubes. 
Institution of Electrical Engineers: Students’ Section. 


7.50 for 8 p.m. At ’Tricity 
Dinner. 
South-Western Polytechni 
8 p.m. Presentation of prizes 


House Restaurant. Informal 


c Institute, Chelsea. 
and certificates by Sir Alfred 


Cripps. At 9.15 p.m. the building will be open to 


public inspection. 


SATURDAY, MARCH 16тн. 
Batti- Wallahs 
Annual Dinner. 


MONDAY, MARCH 117тн. 


Society. 


Institution of Electrical Engineers: Newcastle Students. 
7.50 p.m. At Armstrong College. ‘Regulation of Pressure 


and Continuity of Supply 
Aspects,” by E. Wyatt. 


TUESDAY, MARCH 18тн. 


of Electricity under various 


Institution of Electrical Engineers: Manchester Students. 
7.30 p.m. At Municipal School of Technology. Annual 


eneral Meeting. 


Institution of Electrical Engineers: Scottish Section. 


8 p.m. At 207 Bath Street, 


Glasgow. ‘‘Recent Develop- 


ments in the Street-Lighting of Manchester," by 8. L. 


Pearce and H. A. Ratcliff. 


Institution of Civil Engineers. 
8 p.m. At Institution of Mechanical Engineers. Further 


discussion on ‘‘ Notes on 
in the United States,” by 


eae \ 2 
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rr 


City Passenger-transportation 
G. D. Snyder. 


WEDNESDAY, MARCH 19тн. 
Association of Mining Electrical Engineers: 
North of England Branch. 
Paper by F. Milburn. 


The London Electrical Engineers. 


(То-рлт) THURSDAY, Marca 13тн. С. Company.—Recruit Training, 7 to10 p.m. ; 
Company Training, 7 to 10 p.m. 

Fripay, MARCH 14TH. „ Company.—Company Training, 7 to 10 p.m. 

SATURDAY, Marca 15TB. Headquarters opened for Regimental business from 
10 a.m. till 12 noon. е 

MonpaY, Marcy l?TH. 4. Company.—Recruit Training, 7 to 10 р. о. ; 
Company Training. 7 to 10 p.m. 

Ток&крлт, МАВСН 181н. В. Company.—Company Training, 7 to 10 p.m. 

THURSDAY, MARCH 20TH. Easter Camp.— Parade at Headquarters at 12.45 p.m. 
C. Company.— Recruit Training, 7 to10 p.m. ; Company Training, 7 to 10 p.m. 

Fripay, Marcu 21sr. D. Company.—Company Training, 7 10 p.m. 

SATURDAY, Marcu 22ND, Headquarters open for R ental business from 
10 a.m. till 12 noon. 


Fire.—A somewhat serious fire occurred at the Sphere 
Engineering Works of Engineering and Arc Lamps, Ltd., St. 
Albans, on Saturday night. The alarm was given by one of 
the employees at the North Metropolitan Electric Suppl 
Station next door, at nine o’clock. The cause of the outbrea 
has not been discovered. The fire apparently originated at the 
south-east corner of the building, and three gables were com- 
pletely burnt out for two-thirds the length of the works, and 
the coil-winding department was also completely destroyed. 
The shafting was much injured, but damage to the machinery 
is not extensive, the principal loss being suffered by finished 
stock and raw material. The damage to the stock, building, 
and contents is about £4,000, which is fully covered by insur- 
ance. It is hoped to have all the machines, &c., working 
within five weeks, and although part manufacture has already 
been resumed, yet the company request the indulgence of 
clients for delays in delivery. 


Institution of Electrical Engineers: Western Section.—At the 
Annual General Meeting, which was held on Monday last at 
Cardiff, Mr. H. Faraday Proctor (Engineer and General 
Manager, Corporation Electricity Dept., Bristol) was elected 
Chairman and Mr. D. E. Roberts (Cardiff) Vice-Chairman. The 
following were elected to seats on the Committee, from which 
Mr. A. Ellis (Tramways Manager, Cardiff) has found it neces- 
sary to resign:—Prof. D. Robertson erchant Venturers’ 
Technical College, Bristol), Messrs. H. D. Munro (City Elec- 
trical Engineer, Exeter), Е. G. Okell (Borough Electrical 
саан Plymouth), Е. Tremain (Superintending Engineer 
Р.О. Telegraphs, Bristol), A. J. Newman (Mains Superintendent, 


] 
Bristol) A. B. Randall (Resident Engineer, Salisbury Electric 
Light and Supply Co., Ltd.), and W. A. Soott (Сага). 


There would be less risk of accident if Mr. Pearce and Mr. Bailey were to charge more nearly in parallel. 


Marcu 18, 1918. 


UR readers have already been made acquainted with 

the “experimental ” street lighting recently carried out 
in Manchester, and the competition between gas and electric 
street lighting in that city (ELECTRICAL ENGINEERING, March 
7, 1912, p. 115, and Oct. 31, 1912, p. 594). 

In a paper presented to the Institution of Electrical 
Engineers, Mr. S. L. Pearce (City Electrical Engineer, Man- 
chester) and Mr. H. A. Ratcliff have given some further par- 
ticulars, describing, particularly, experiments carried out with 
the globes of the arc lamps in order to obtain the greatest 
possible uniformity of illumination. 

It wil be remembered that the arc lamps are 550-watt 
flame arc lamps, mostly centrally hung from span wires; 
they were originally placed 28 ft. from the ground, but the 
height was reduced to 27 ft. 6 in. The former of the two 
articles mentioned above described and illustrated the initial 


Foot Candles. 


Distance between Lamps. 
Fic. 1. 
Tests with the First Experimentally-obscured Globes. 


change made in the spinnings and the shape of the globes 
so as to obtain more uniform lighting, and the curves which 
we now give show the results of the further experiments 
described in the paper. The photometric measurements were 
carried out on the lamps in the streets and a flicker photo- 
meter was employed. 

In taking the tests the authors found incidentally that 
the high-pressure gas lamps gave a steadier light than the 
arc lamps, but, although this was very noticeable in the 
flicker photometer, it could hardly be detected with the 
naked eye. On the other hand, it was found that the gas 
lamps varied enormously in candle-power from day to day, 
and the candle-power of a particular three-light lamp might 
vary at least 50 per cent. before the mantles were renewed. 
Among other disadvantages of the gas lamps were (a) exten- 
sive and highly dangerous leakage of high-pressure gas; 
(b) the detrimental effect of a foggy or heavily smoke-laden 


atmosphere on the mantles, resulting in a serious diminu-. 


tion of candle-power just at a time when it is most required; 
(c) partial and occasionally complete failure in frosty weather; 
and last, but not least, as shown by the figures already 
published, the cost of the gas lighting was by far the greater. 


Distance between Lamps. 
Fic. 2. 


Tests with the Latest Type of Outer Globe, having a Graded Frosting. 


The reports by Mr. Haydn Harrison and Mr. Abady, 
already published, very closely confirmed the values of 
candle-power and illumination claimed by the Corporation 
Electricity Department as a result of the tests made by 
their own staff, and both series of tests showed that the 

lamps were not giving anything like the candle-power 
claimed by the manufacturers. 

This latter result is by no means an isolated one, for 
the authors give figures of tests of other high-pressure gas 
lamps in which similar enormous discrepancies, amounting 
to 50 per cent. are apparent between the rated and actual 


` of which the light 
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candle-powers. Tests with a luminometer also established 
without question the greater penetrative power of the light 
from the arc lamps in foggy weather. 

We now come to the part of the paper dealing with the 
experiments and tests made in connection with the arc-lamp 
globes, which are of considerable interest, and importance. 
Figs. l and 2 may be compared to show the advantages 
obtained by the graded frosting of the globes, to be described 
later. Both figures relate to the lamps in Portland Street, 
Manchester; the full-line curves in both represent illumina- 
tion on a horizontal plane 8 ft. 3 in. above ground level, 
the dotted curves are for the illumination on a vertical 
plane, and the chain.dotted curves the illumination on the 
ground. The shadows immediately under the lamps, due 
to the ash trays, are clearly indicated in Fig. 1, and their 
absence in Fig. 2. By the original alteration in the spinnings 
and the shape of the globe in the lamps in Portland Street, 
the candle-power at 20° below the horizontal was enormously 
increased, but it may be mentioned that the shape of the 
polar curve and the value of the candle-powers so obtained 
was very similar to that from the lamps of a different 
make used in Piccadilly; polar curves of the latter are shown 
in Fig. 8. Fig. 4 snows the polar curve for the 11-атреге 
lamp fitted with the clear inner and outer globes. This 
curve possesses many excellent features, but at the same 
time, the authors remarked, it can be modified with con- 
siderable advantage according to the class of work for which 
the lamp is intended to be used. For street-lighting work, 


Fie. 3. Fic. 4. 


Polar Curve for 550-watt Flame Polar Curve for 550-watt Flame 
Are Lamp, as used in Piccadilly. Aro Lamp, as used in Portland 
а. With Olear Globes. Street. dotted portion 
b. With ВАУ Opalescent Outer shows the effect of original ex- 
Globes. perimental obscuration.) 


the upper portion of the curve between 15° and 25° from 
the horizontal is of most importance, but the portion between 
the 40° and 65° rays could be.reduced with advantage. The 
absence of appreciable candle-power between 80° and 90° 
is a result of the rather pronounced shadows cast by the 
ash-trays. The first attempt to reduce the distribution of 
light between the 40° and 65° rays, and at the same time 
to improve the distribution in the neighbourhood of 20° 
below the horizontal, was by the use of dioptric globes. 
The results were not entirely successful, and seemed to 
demonstrate a rather objectionable feature of dioptric globes, 
namely, the strongly defined optical centre, in consequence 

distribution is very considerably distorted 
if there is any appreciable change in the arc position. 
Attempts were then made to modify the shape of the polar 
curve by suitable obscuration of the outer globes. The 
necessary obscuration was at first obtained by the applica- 
tion of whitening on the inside of the lower portion of the 
outer globe, and the results obtained were rather remarkable. 
Unfortunately, owing to the nature of the obscuration, it 
was a very difficult matter to do two or more globes exactly 
alike, and consequently reliable test figures were only obtained 
with considerable difficulty. Owing to the comparatively 
opaque and very materialistic nature of the obscuration, the 
effect was merely to cut down the light between the 40° 
and 80° rays, there being otherwise very little diffusion 
or alteration in the shape of the pclar curve, although slight 
traces of reflection were apparent which had the effect of 
improving somewhat the candle-power nearer the horizontal. 
The shadows under the lamps were not greatly reduced. 
There was a very great improvement in the curve of illumina- 
tion on the horizontal plane, and the glare was appreciably 
reduced. Globes obscured in this manner have actually been 
in use in Portland Street for over six months. Endeavours 
were then made to obtain from the globe-makers suitably 
obscured globes, but the greatest difficulty was experienced 
in obtaining exactly what was required. Apparently the 
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makers were able to supply globes completely opalescent, 
sand-blasted, or acid-etched, and even globes so treated on 
only a portion of their surface; but no manufacturer would 
undertake to give a graded effect, at any rate on a diffracting 
globe, although a flashed opalescent globe with a graded 
effect on the lower portion was eventually obtained. 

The experimental etching of globes was therefore under- 
taken. The process employed was very simple. The globes 
were clamped on to a special lead stand and filled to the 
desired height with the etching acid. The grading effect 


| Candie Fower 
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Polar Curves for 550.watt Flame Polar Curve for 550-watt Lamp.. 


Aro Lanip. 

a. With Clear Outer Globe, hav- 
ing a Dense Frosting on the 
Lower Portion, extending up to 
about 40? from the horisontal. 
b. With Clear Outer Globe, hav- 
ing a Graded Flashing on the 
Lower Portion, the Flashing 

being Densest at the Bottom. 


fitted with Clear Globes, and 
having a Graded Frosting on the 
Lower Portion of the Outer 
Globe. The Frosting is Densest 
at the Bottom of the Globe, and 
disappears at an angle of about 
40° below the horizontal. 


was then obtained by allowing the acid to run out of the 
globe through an adjustable orifice in the lead stand, and 
any desired degree of frosting could be obtained by regulating 
the rate of flow. | 

Figs. 5, 6, 7 and 8, which are explained by their foot-lines, 
show a variety of polar curves obtained with different com- 
binations of globe, and it is obvious that Nos. 7 and 8 are 
very suitable for giving a fairly uniform illumination on a 
horizontal plane. 

Experiments were also made in equipping the lamps with 
enamelled iron reflectors of various shapes, but the results 
were not very successful from the point of view of the 
distribution of the light. One objection to the use of reflectors 
is the dark shadows cast above an angle of about 80? to 
the vertical, as a result of which the blackness of the 
buildings and the darkness above the lamps is very much 
intensified. This is particularly noticeable in foggy weather. 
It is very evident from the results, the authors concluded, 
that the most satisfactory curves of light distribution are 
obtained either with suitably frosted outer globes, or with 
dioptric inner globes used in conjunction with partially opal- 
escent outer globes. There is very little to choose between 
the two methods on the score of light distribution. The 
dioptrie globes undoubtedly have a slight advantage in this 


Candle Power. 


Fic. 8. 


Polar Curve for 550-watt Lamp. 

with Dioptric Inner Globe, and 

the same Onter Globe as for 
Fig. 5 (5). 


Fic. 7. 


Polar Curve for 550-watt Lamp, 

with Dioptrie Inner Globe, and 

the same Outer Globe as for 
Fig. 5 (а). 


respect, but when it comes to the consideration of general 
advantages and disadvantages, there is much to be said in 
favour of the partially frosted outer globes. They are 
comparatively inexpensive to produce, and the degree of 
frosting may be easily varied or graded as required; they 
have no optical centre, and consequently slight relative dis- 
placement of globe and arc is of no serious consequence; 
the intrinsic brilliancy of the light source is considerably 
reduced with a corresponding reduction of the glare effect, 
provided that the lamps are fixed sufficiently high; shadows 
under the lamps are entirely eliminated, and the sharpness 
of the shadows cast by objects is toned down very con- 
siderably; and finally, with dioptric globes, a completely 
uniform distribution of light does not appear to be obtainable 
without the use of special outer globes. 
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Discussion iN LONDON ON MARCH бтн. 

Mr. A. H. Seasproox (Chief Electrical Engineer, Marylebone): 
fully agreed with the use of centrally-hung lamps, but favoured 
the use of lowering gear rather than tower wagons. During the 
past 18 months the Oxford Street lamps had been changed from 
tower-wagon trimming to lowering gear, and the cost of the 
lowering gear had been practically wiped out by the saving of 
labour in about 18 months. An appendix to the Paper, giving 
an analysis of costs, allowed 024. per lamp-hour for carbons; 
Mr. Seabrook endorsed this figure, as he had tried using a 
carbon which cost 0°l6d. per lamp-hour, and had proved to be 
false economy. He asked whether the Authors’ figure of cost, 
£6 per kw. connected, plus 0'232d. per unit metered, was in- 
tended to cover profit, and pointed out one or two directions 
upon which the estimate was on the safe side, so that possibly 
a price of between £5 and £4 per kw. might be more correct. 

Mr. Haypn T. Harrison said that one of the reasons that 
the high-pressure gas was so absolutely out of court was that 
in Manchester they were working at a lower pressure than in 
London; if they had used the same pressure as in London they 
would have saturated the sub-soil with so much gas that there 
would have been objections from all directions. That was the 
reason of the difference between 27 candle-power per c. ft. of 
gas at Manchester and nearly 50 candle.power per c. ft. in 
London (Regent Street, Victoria Street, he). Dr. Bloch, an 
eminent German authority in Germany, had stated in his recent 
book that with high-pressure gas-lighting, at the present 
moment it was possible to obtain 25°5 candles рег c. ft. hori- 
zontally (18 spherical and 16 mean hemispherical) The mini- 
mum illumination aimed at for the Manchester electric lighting, 
viz., 0'5 foot-candles horizontal, was higher than was necessary 
in towns of lesser importance. Finally, Mr. Harrison said that 
there was less glare from the flame arcs than high-pressure gas ; 
the high-pressure gas lamps in Regent Street (London) gave 
nearly 3,000 candle-power in 9 sq. ins., which was an intrinsic 
brilliancy a great deal higher than with flame arc lamps. 

Professor ScHWwARTZ chietly devoted his remarks to matters 
connected with the design and accuracy of photometers, but 
also mentioned that experiments made by two of his students, 
Messrs. Weston and Taylor, confirmed the great variation in 
the candle-power of the high.pressure gas lamps found by the 
Authors in Mosley Street, Manchester. For instance, four Suche 
pressure gas lamps on a 5 ft. plane showed a maximum illumina- 
tion of 2°55, 54, 455, and 65 foot-candles from each lamp 
respectively. 

Mr. Frank Barley (Chief Electrical Engineer to the City of 
London Electric Lighting Company) complained of a remark 
made by Mr. Harrison to the effect that the results of experi- 
mental work of a similar nature in the City of London had not 
been published, and pointed out that they had been published. 
in the technical Press (ELECTRICAL ENGINEERING, Vol. VI., p. 
805, and Vol. IX., p. 20). He did not approve of graded frost- 
ing of globes; they should try to avoid interfering in any way 
with the globe, so as to preserve it as long as possible in the 
state in which it was received from the makers. It was the 
greatest difficulty in the world to maintain globes in their 
original condition for more than a few days in the ordinary 
city atmosphere, and therefore they should not start by treating 
the globes in a manner which only assisted trouble From dirt. 
His experience with dioptric globes had been far more favour- 
able than that of the Authors. Incidentally, he mentioned that 
the dioptric globe was the outcome of a very brilliant piece of 
work by Mr. Trotter, who never seemed to get the credit for 
its initiation. It was a very difficult matter to get the best. 
theoretical shape in the most practical form, and, as the glass- 
makers did not care to undertake the expense of making the 
necessary mould, in the City of London they had had to make 
the mould themselves. In addition to focussing the rays and 
making them go in a particular direction, the dioptric globe 
also shielded the arc from draught, and in consequence he had 
not experienced the flickering noticed at Manchester. Arc 
lamps flickered far less than incandescent gas lamps. 

Mr. K. EpccuMBE (Messrs. Everett, Edgecumbe & Co.), speak- 
ing on the question of the metre height for street tests, said 
there was a little more in it than the fact that it was a con- 
venient unit. About 18 months ago the German Verband 
authorised the metre as the height for horizontal illumination 
measurement in street work, and that was probably the reason 
which had led to its recommendation as the standard in this 
country. He suggested some definite or concrete figure. They 
knew that the arc lamp was better than gas—although, no 
doubt, gas people had some opinions about that—but the diffi- 
culty was to arrive at a comparative figure, that for the pur- 
pose of comparing costs of different methods of illumination 
they might take the average illumination between two lamps 
and multiply it by the distance, and so obtain a figure of ''foot- 
candle-yards." For instance, he had calculated from the figures 
in the Paper that the gas lighting gave about 47 foot-candle- 
yards, and electric light 62 foot.candle-yards. Taking the 
figures of £5 15s. for 3,000 hours’ burning for gas, and £3 5s. 
for electric light, this worked out to 2s. 6d. per foot-candle- 
yard for gas and ls. for electricity per thousand hours’ burning. 
(The report of this discussion will be concluded in our next 

issue.) 
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The Law Relating to Electric Lighting, Power, and 
Traction. By the late J. Shiress Will. Fourth 
edition by W. Е. Т. Jones. 611 pp. 10} in. b 
62 in. (London: Butterworth and Co.) 27a. 6d.; 
British Colonies, 29s. 


The period of nearly ten years which has elapsed 
since the last edition of this work, practically the only 
generally recognised one on the law relating to electric 
lighting, power, and traction, has been mainly one of 
co-ordination and remedying those little omissiona from 
which all legislation suffers, and perhaps electrical 
legislation most of all. The outstanding piece of legis- 
lation, of course, has been the passing of the Electric 
Lighting Act of 1909, in which many of the anomalies 
of the existing law were swept away. This has ac- 
counted for the fact that in recent years there have 
been so few private Bills promoted asking for powers 
which in themselves are applicable to all undertakings, 
and a large saving of expense has been brought about 
by their insertion in the general law under which all 
undertakings have to work. The position of electric 
supply in London has also been more or less 
straightened out in regard to the ultimate fate of the 
supply companies, although the position of the local 
authorities ‘remains as before, and the ideal of the 
supply of electricity in London being under a single 
control will still not be realised without further legisla- 
tion. The Special Committee of the L.C.C. has no 
doubt had this matter under consideration. The issue 
by thé Home Office of rulea as to the use of electricity 
in mines and factories has also brought about many 
interesting changes in the legislative position since the 
previous edition of ''Shiress Will," and the new edi- 
tion under the editorship of Mr. W. E. Tyldesley 
Jones, who has been very prominent in recent years 
both at the Parliamentary Bar and elsewhere, is fully 
due. Apart from those alterations due to the exigencies 
of revision and modification, the form of the volume 
remains unchanged, with the exception that the chapter 
on "Leakage and Electrolysis " has been deleted, the 
reason for this being that it is now the settled practice 
of Parliament not to allow protective clauaes in respect 
of this, as it is felt that the Board of Trade Regula- 
tions are sufficient for the purpose. The index to the 
volume is most complete, and “notes” which give 
briefly cases and precedents are also comprehensive. 

—_ _ш_— 
Electrical Photometry and Illumination. 
рр. 9 in. by б} in. 200 figures. 
don: Charles Griffin and Co., Ltd.) 
abroad, 11s. 

Only those who have lived for a few years in а colony can 
appreciate the difficult task of a writer who, so domiciled, 
undertakes to produce a book upon a new and rapidly 
developing branch of science or of engineering. Prof. Bohle 
has made this attempt, and has amplified a course of lectures 
into a text-book on photometry and illumination com. 
paring favourably with others which have appeared on the 


By H. Bohle. 222 
35 tables. (Lon- 
10s. 6d. net; 
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same subject. It is primarily intended for second-year 
engineering students, and the mathematics, though not 
abstruse, are likely to be rather out of the depth of those 
who do not keep their integral calculus in working order. 
The author is one of that school which prefers to deal with 
flux rather than with candle-power, and, in consequence, the 
simplest problems are tangled up with 4r and integrals. 
Prof. Bohle is so far out of touch with English and American 
practice that he calls the unit of illumination the candle- 
foot, not being aware that it has been superseded by foot- 
candle by nearly all writers, since, like the metre-kerze in 
Germany, it yields a consistent and intelligent plural. The 
candle-metre is said to be termed "'lux," but the author 
forgets that a candle-metre is 0-108 foot-candle, and the 
Hefner-metre is 0°084 foot.candle. Until this ambiguity is 
cleared up it is not safe to use the Continental term ''lux." 

It is suggested that the corrections for influence of atmo- 
spheric conditions on the pentane lamp found by Paterson 
differ from the results of Butterfield, Haldane, and Trotter. 
There is no disagreement. The former investigator gave a 
straight line law, true for a normal range; the latter gave 
a curve for a large range, to which the straight line is an 
exact tangent. ` 

The treatment of photometers is somewhat academic. 
Two methods of measuring the angular distribution of the 
light of an arc against its horizontal ray are described. A 
ray at about 40° or 50° would be much more practical as a 
standard. As is usual among mathematical writers, the 
Rousseau curve is '* explained" by integral calculus, and 
Russell's practical simplification is dismissed in eight lines. 

The concluding chapter on illuminating engineering shows 
that the author has given a good deal of attention to prac- 
tical applications. Those who like working in flux and 
lumens instead of candle-power will find many interesting 
examples. Prof. Bohle is indebted somewhat heavily to the 
pages of The Illuminating Engineer, both for matter and 
for illustrations, but writing this book in South Africa, he 
could have found no better collection of material. The index 
refers to paragraphs, and the illustrations are numbered in 
a strange and original manner. 
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Application of Electric Power to Mines and Heavy Industries. 
By W. Н. Patchell. 333 pp. 9 in. by 51 in.; 95 figures. 
(London: Constable and Co., Ltd.) 10s. 6d. net; 
abroad, lls. 5d. 


The greater part of Mr. Patchell’s book, which is founded 
on a course of lectures at King’s College, deals with the various 
applications of electric power to mines, and a pretty complete 
survey of the subject is given. The introductory chapter sums 
up the legislative situation and gives some brief notes on the 
advantages of electrical working, questions of power supply, 
&c. One of the best chapters in the book is the second, on 
cables in mines, which contains a wealth of practical detail 
illustrated bv actual examples, but it is a pity that the all- 
important subject of mining switchgear should have' been 
included at the end of this instead of being expanded into 
а separate chapter. In like manner shot-firing, underground 
lighting, signalling and telephones are crammed into about 
seven pages at the end of a chapter containing descriptions 
of various patterns of coal cutter. The section on haulage 
gears, however, is fuller, and is a happy combination of 
knowledge of mining conditions and sound mechanical 
and electrical engineering. Electric winding is also 
treated in an interesting way and various patterns are 
described and illustrated. The succceding chapters on ventila- 
tion and air compressing and pumping are also in a style use- 
ful both to the electrical man in setting forth the conditions 
that he has to meet and to the mining man in understanding 
the capabilities of the electrical side of the plant. Finally we 
have three chapters entitled, respectively, ''Rolling Mills," 
" Machine Tools and Crancs," and “ Electric Welding and 
Furnaces.” Although in these— particularly in the first two— 
a good sketch is given of the subjects, we should have 
preferred if they had been omitted and the book devoted 
entirelv to mining matters bv expanding the sections which 
we have mentioned above. From the quantitative treatment 
whieh such subjects as ventilation receive, and the practical 
detail in other parts of the book, we must assume that the book 
is intended for the engineer actually engaged, or about to 
be engaged, in carrying out the applications of electric power 
referred to, but we are bound to say that those turning to electro- 
metallurgy would find the last chapter very insufficient. Such 
inequality of treatment of the ground covered, however, does 
not prevent the work being a good one on an important 
subject. 
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The Design of Alternating-Current Machinery. By J. R. Barr 
and H. D. Archibald. 496 pp. 9 in. by 6 in.; 840 figures 
and 17 working drawings. (London: Whittaker and Co.) 
12s. 6d. net; abroad, 13s. 5d. 

Although published under the joint names of Messrs. Barr 
and Archibald, the compilation of this treatise was practically 
completed by Mr. Barr before his death, but the final prepara- 
tion for the press and a certain amount of minor revision 
and correction are due to Mr. Archibald. The book is 
desvribed as а companion volume to the late author's 
" Principles of Direct-Current Electrical Engineering," which 
we remember welcoming on its first appearance as a book 
in which the practical and the theoretical were happily blended. 
It is, however, а sequel rather than a companion, as the 
treatment is distinctly more advanced. Before plunging into 
the design of alternating-current machinery, there are a few 
chapters on the functions and properties of insulating 
materials. Transformers are taken first, and after a general 
discussion a lucid and straightforward method of design is 
worked out by the aid of actual examples. In like manner 
alternators are discussed from various points of view before 
the design is followed through. We should have expected 
a larger proportion of the space to be given to turbo-alterna- 
tors, especially in the section devoted to mechanical] con- 
struction. The armature winding section contains very clear 
and useful diagrams, and the treatment of harmonics in 
E.M.F. waves is most interesting. We notice that the author 
in common with other modern writers, calls the double 
frequency harmonic the second harmonic, the triple 
frequency the third, and so on, instead of following the 
nomenclature of the older writers on sound, who always called 
the original frequency the fundamental, the double frequency 
the first harmonic, and so on. Whatever be the merits of 
either system, their co-existence can only cause confusion. 
Various other points of theory and practice are discussed, 
including a separate chapter on parallel running. The actual 
process of design is illustrated by a valuable series of draw- 
ings of machines, forming folding plates at the end of the 
book. The final chapters deal with the rotary-converter, but 
this does not receive quite the fulness of treatment that is 
found in other parts of the book. 
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Design of Polyphase Generators and Motors. By H. M. 
Hobart. 265 pp. 93 in. by 61 in.; 125 figures. (New 
York: MeGraw.Hill Book Co.) 12s. 6d. net. 


In the author's own words, the purpose of the present 
treatise is to set forth the fundamental methods of procedure 
employed in designing electrical machinery. This purpose is 
well earried out, and, taken in conjunction with the extensive 
bibliography of modern papers and specialised subjects, the 
electrical part of the design is amply covered. The general 
plan followed in this work was evolved after various methods 
of procedure had been tried by the author when lecturing 
on design to students at various technical colleges in London. 
The first part of the book deals with the design of a large 
slow-speed alternator, then follow some short notes on the 
modifications necessary in the design of a turbo machine. Con- 
siderable space is devoted to the design of squirrel-cage induc- 
tion motors, with a few notes on slip-ring motors. The author's 
remarks on synchronous motors v. induction motors and on 
induction generators are particularly interesting. All the 
calculations carried out are done very thoroughly, and a vast 
amount of comparative data collected by systematically study- 
ing finished machines of different makes has been averaged 
and is given in convenient form so that one can readily obtain 
design information on standard machinery. A number of 
practical problems are given as exercises. 

———— € 


Electrical Machine Design. By A. Gray. 528 pp. 93 in. by 
64 in.: 317 figures. (New York: McGraw-Hill Book Co.) 
118. net. 

To those who require the maximum information on electrical 
machine design in the minimum space this really excellent 
book may be thoroughly recommended. The design of direct- 
current generators and motors, alternating-current generators, 


. Synchronous motors, induction motors and transformers, is 


ably diseussed—hardlv any problem seems to have been 
omitted. The principle adopted is to build up the design 
for a given rating by the use of a few fundamental formule 
and design constants, the meaning and limits of which are 
well explained. The constants appear to have been com- 
piled from a mass of comparative data collated over a con- 
siderable period. There are valuable notes on the properties 
of insulating materials and grading, as well as on the insula- 
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tion of high.pressure transformers. A number of vector 
diagrams are given, together with mathematical investigations 
into many phenomena. Besides the results so obtained, values 
obtained from practice are given, so that the mathematical 
part of the book does not interfere with the remainder, and 
may be omitted if desired until the reader wishes to undertake 
a refined investigation into some special problem, when he 
will find the material at hand. The mechanical stresses 
likely to occur in different parts of all the machines discussed 
are gone into, and examples of construction are freely given. 
A useful feature is a table of all the symbols used, their 
significance, and the page where they are first introduced. 
——— aü po 
Reports of the Committee on Electrical Standards Appointed 
by the British Association for the Advancement of 
Science. 783 pp. 82 in. by 5j in.; 56 figures and 
10 plates. (Cambridge: The University Press.) 12s. 6d. 
net; abroad, 13s. 6d. 


Following upon Dr. Glazebrook’s Kelvin lecture at the 
Institution of Electrical Engineers, the publication of this series 
of reprints of the reports of the B.A. Electrical Standards 
Committee is of particular interest as it covers, of course 
in greater detail, much of the ground so ably mapped out 
on that occasion. An introduction by Dr. Glazebrook and 
Mr. F. E. Smith, of the National Physical Laboratory, sketches 
the progress of the development of electrical standards, and 
the actual reports of the Committee, which constitute the 
body of the book, form a practically continuous detailed 
history of the subject from the first formation of the 
Committee in 1862, when there was chaos in electrical 
standards of measurement, to the report submitted to last 
year's Dundee meeting of the British Association, which 
discusses errors of one or two parts in 100,000. It шау 
be noted that the report of the International Conference of 
1908 is included as an appendix to the B.A. Committee report 
of 1909, and the final Order in Council establishing the 
standards as an appendix to the report of 1910. To all those 
interested in accurate electrical measurement, much of the 
work will form interesting and stimulating reading, as well 
as containing valuable information in a convenient form. Its 
utility is but little diminished by the fact that much of the 
quantitative detail has been progressively superseded as 
higher accuracy has been obtained. These reports reveal to 
us not only a fine example of the real pioneering research 
prosecuted by Kelvin and his disciples, but also the wonderful 
perfection of the work built on this foundation by his 


followers. 
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The Gas, Petrol and Oil Engine. By Dugald Clerk, F.R.S., 
and G. A. Bouls. Vol. II. The Gas, Petrol and Oil 
Engine in Practice. 838 pp. 9 in. by 6 in.; about 
480 figures. (London: Longmans, Green and Co.) 25s. 
net: abroad, 26s. 3d. 

The long-promised second volume of Dr. Dugald Clerk's 
work on the gas engine has now appeared, the delay having 
been entirely due to pressure on the author's time. Dr. 
Clerk has for this reason found it necessary to invite the 
collaboration of Mr. G. A. Burls in the preparation of this 
volume, which deals entirely with the internal combustion 
engine in practice, its theory and history having received 
adequate attention in the first volume already published. 
The present work can in no way be considered a reprint of 
the older book on the gas engine by this author, as the 
whole has been entirely re-written and brought up-to-date 
by the addition of much new matter, as will be seen from 
the fact that each of the two new volumes is considerably 
larger than the single earlier one. The development of the 
gas engine occupies about а third of the volume, and is 
separated into two chapters comprising the four- and two- 
stroke types respectively, and mucb valuable detail of modern 
developments is given, though there does not appear to be 
any mention of the new “Duplex” two-stroke engine con- 
structed by Mather and Platt, which was described by Mr. 
A. E. L. Chorlton in October last, the reason probably being 
that this work was already in the press at that time. It 
is unnecessary to detail the contents of the work beyond 
remarking, that besides the usual features, the subjects of 
fuels, governors and igniting arrangements are fully dealt 
with, and that both petrol and heavy oil engines, the latter, 
of course, including the Diesel engine, receive a very large 
share of attention. The chapter on marine gas and oil 
engines covers fiftv pages and ranges from descriptions of 
light petrol engines for motor-boats to the latest Diesel marine 
practice for ocean-going ships. Much original data as to the 
work of the authors and others have been culled from the 
proceedings of the Institutions of Civil, Mechanical and 
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Automobile Engineers, to which due acknowledgement is 
made, and this feature, with the author's comments and 
additions, alone makes the work indispensable to the internal 
combustion engineer who wishes to keep himself au fait with 
modern practice. The last chapter gives Dr. Clerk’s views 
as to the future of the internal combusion engine, and proves 
highly interesting reading, and it is instructive to note that 
he does not hold out much hope of a practical issue in the 
direction of the internal combustion turbine. The book is 
excellently printed and illustrated, and we will praise it with 
faint blame by our only adverse criticism, in suggesting an 
improvement for a future edition by the insertion of titles 
under the illustrations as well as the figure numbers, which 
in most cases are alone given. 


The Design and Construction of Steam Turbines. By H. M. 
Martin. 872 pp. 11 in. by 74 ig. 523 figures. (London: 
Offices of “ Engineering," and Longmans, Green & Co.) 
25s. net; abroad, 26s. 4d. 


Although based on articles which have appeared from time 
to time on different aspects of the subject in the columns of 
our contemporary Engineering, this work shows no traces of 
discontinuity or incompleteness, and forms а well-reasoned 
and at the same time practical study of the steam turbine 
addressed to the engineer equipped with a moderate mathe- 
matical training. The general scheme states in the earlier 
part of the book some of the more important laws and formule 
in a shape convenient for immediate practical application, but 
proceeds with their demonstrations later "in the belief," 
as the author says in his preface, “that they will be the 
more readily followed by the average reader, when he has 
previously been impressed with the utility of the result." Thus, 
after sctting forth the elementary theory of guide blades and 
moving buckets, the author describes the functions of the 
Mollier diagram, explains efficiency ratios, reheat factors, and 
the use of correction curves, and proceeds at once to outline 
a method of practical design before completing his theoretical 
treatment. Mechanical as well as thermodynamic considera- 
tions are treated of, and a considerable portion of the latter 
part of the book is devoted to descriptions of actual examples 
of the leading types of steam turbine, assisted by a profusion 
of detail drawings which are a prominent feature of the work. 
The last chapter, describing the Ljungstrém turbine, will be 
read with particular interest in view of the machines of this 
design that will shortly be tried in this country. 

—————— "ÁÉ P ——— 
Foundations and Machinery Fixing. By F. H. Davies. 
152 pp. 6} in. by 4i in.; 52 figures. (London : 
Constable and Co., Ltd.) 2s. net; by post, 2s. 2d. 


This little handbook treats in a general yet comprehensive 
manner of foundations for ordinary electrical plant, and it 
has been a pleasure to review so well-written a work published 
at во modest a sum. Generally speaking, foundations are 
classed into two types—solid and elastic, the former consist- 
. ing of substantial blocks of concrete carried directly upon 
either concrete rafts or piling, depending on the sub-surface 
of the ground, the latter of smaller concrete blocks mounted 
upon rubber pads, sheets of felt, cork or similar material. 
The first type of foundation presents usually but little diffi- 
culty, only a balancing of dead-weights against the bearing 
capacity of various kinds of earth, gravel or rock. On very 
unstable material the earth may require stiffening with piling 
and an interesting example of such work is given on p. 22 
where piles of 150 ft. long were necessary to reach stable 
ground. Needless to say, very considerable experience is 
necessary in successfully dealing with such unusual cases. 
The question of damping down vibrations of high frequency 
is а very diffücult one and generally requires the use of 
elastic foundations rather than those of a solid type. M. 
Prache, of Paris, has made а very long study of the problem 
and his svstem of rubber pads is brietly described and may 
become very necessary in the future with the extended use 
of large high-speed turbines, machines of 5,000 k.v.a. at 
3.000 r.p.m. being now proposed as standard types. It is 
a little dificult to understand why the author has devoted so 
much space to the description of brick and stonework founda- 
tions, as in nearly every case conercte foundations are cheaper. 
easicr to construct, and in every way better. 

—— A«-.—— 

The New Steam Tables. By C. A. M. Smith and A. G. 
Warren, with an Introduction by Sir J. A. Ewing, 
F.R.S. 101 pp. 81 in. by 53 in. (London: Constable 
& Co., Ltd.) 4s. net; abroad, 4s. 4d. 


Although tables, curves, &c., of the properties of steam at 
different temperatures have existed for long, the lack of 
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Bngineevint. | 


LONDON: CHARLES GRIFFIN & CO, LTD., EXETER ST., STRAND 


Marcu 13, 1918. 


complete knowledge of the subject resulted in certain errors 
and inconsistencies in the older tables. The researches of 
Prof. H. L. Callendar in this country and Prof. Mollier on 


the Continent have now linked up theory and experimental. 


results by extending both, and it has now been possible to 
construct tables of an accuracy heretofore unattainable. The 
authors’ tables are formed on the work of Callendar, and 


practically agree with the information worked out on the . 


same basis in graphic form by Mollier. Their importance is 
best expressed by quoting the words of Sir J. Alfred Ewing’s 
introduction :—'* It is to be hoped that with the additional 
assistance these tables supply, English engineers and students 
will realise that the new method of calculation should be 
adopted, and the tables and formulæ of the old text-books be 
abandoned as obsolete." The tables are given in Fahren- 
heit units as a concession to the old school of English 
engineers, as well as in the centigrade units that are now 
so fast taking their place. A brief explanation precedes the 
tables themselves, and Mollier's chart translated into Fahren- 


heit units is also included. 
— AD] — 


A Handbook of Wireless Telegraphy. By J. Erskine-Murray. 
442 pp. 82 in. by 54 in. 195 figures. (London: т 
Lockwood & Son.) Fourth edition. 10s. 6d. net; abroad, 
lis. 4d. 


The fact that this is the fourth edition of this work to be- 


reviewed in our columns since 1907 is sufficient evidence that 
Mr. Erskine-Murray's book is appreciated by the class of 
reader to whom it is addressed. Since the last edition (see 
ELECTRICAL ENGINEERING, Vol. VII., page 427, July 27th, 
1911) there has been considerable general revision, and a new 
chapter on the telegraphic efficiency of a wireless system has 
been added. Further additions discuss the theory of abnormal 
ranges as deduced from actual observations, and new sections 
deal with the latest developments of the Poulsen, Gold- 
schmidt, and Telefunken systems. Another interesting addi- 
tion is an appendix containing the specification of the proposed 
imperial Marconi stations, which have been the subject of 
so much discussion. The book contains a vast amount of 
interesting reading of a nature very stimulative of thought, 
and its merit lies perhaps more in this direction than as a 
handbook of design for the wireless telegraph engineer. 
— ^. ——— 

Essentials of Electricity—Direct Currents. By W. Н. 

Timbie. 271 pp. 7 in. by 43 in.; 224 figures. (London: 

Chapman and Hall, Ltd.) 5s. 6d. net; abroad, бв. 9d. 


The price of this volume is high for its size, but the 
quality of the contents is high also. The book is intended to 
be, and is, suitable for short trade courses for students who 
wish for advancement. The author has the gift of being 
able to impart electrical knowledge in a most efficient manner. 
Well-chosen analogies are often resorted to. The chapter on 
dynamo troubles is good. Diagrams and simple explanations 
of a multitude of the commoner applications of electricity to 
the welfare of mankind are given. Problems are supplied in 
profusion, but as the book is of American origin, the monetary 
unit is the dollar, while the B & S wire gauge is of course 
adopted. The unit wire taken is the mil-foot. 


THE STANDARD WORK ON THE SUBJECT 
Just Published 


The Law relating to 
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and Power 


BY 
His Honour the late Judge J. SHIRESS WILL, K.C. 


Fourth Edition, 1912 


Price 27/6; for Cash, post free, 22/7. 


** To the station engineer, the expert witness, the Bill promoter, 
and the parliamentary agent, we confidently recommend Mr. Will's 
work as a sound, a comprehensive, and an up-to-date guide." — 

Electrical Times. 


BUTTERWORTH & CO. 


BELL YARD, TEMPLE Bar, LONDON 


147 


A First Book of ‘Electricity and Magnetism. By W. P. 
Maycock. 351 рр. 7 in. by 5 in.; 162 figures. (London: 
Whittaker and Co.) 4th edition. 2з. 6d. net; by post 
2s. 10d. 


It is now twenty-one years since the first edition of this 
very elementary text-book was published. During this time 
four editians have appeared, so that it may be said to have 
enjoyed considerable popularity. It contains some good 
matter, the style is easy, and it has bcen brought fairly 
up-to-date, but the reasoning in places appears a little loose 
and it is spoiled by a large number of blocks, apparently 
from manufacturers' catalogues. Very few calculations are 
made or given, but there is a long and rather useless list 
of questions and experiments. 


rr ВАРЫ 


The Baudót Printing Telegraph System. By Н. W. Pendry. 
147 pp. 74 in. by 5 in.; 72 figures. (London: 
Whittaker and Co.) 2s. 6d. net; by post, 2s. 9d. 


A comprehensive description of the features of the Baudót 
svstem of machine telegraphy and an excellent account of 
the construction of the apparatus is contained in this small 
volume. After a very brief introduction, the author starts 
on 8 description of the Baudót apparatus and by page 15 
has got to the quadruple distributor. At page 70 a chapter 
on the electrical connections starts. This method of division 
of the subject is quite satisfaetory for those conversant with 
the actual machine. The text is very clear, but the average 
student who wishes to add particulars of the Baudót system 
to his general knowledge will find the matter a little difficult 
to grasp. That the author was writing for those who have 
to do with the apparatus is shown by the valuable chapter 
on adjustments and faults, which terminates the book. 


eo 


Die Funkentelegraphie. By Н. Thurn. 128 pp. 7} in. by 5 in. 
58 figures. Leipzig: B. G. Teubner.) M. 122; by 
post, 2s. 


This little volume is one of a series of books in German on 
scientific subjects of & semi-popular nature, and deals with 
wireless telegraphy and its modern developments in a practical 
and readable manner, with a considerable degree of detail. Аз 
might be expected, the "Telefunken system is the example 
selected for treatment at length, and an interesting illustrated 
description of the actual apparatus used is given. А short 
chapter is devoted to wireless telephony, and further sections 


оғ the book deal with the field wireless communication is likely 


to occupy in commercial applications by sea, land, and air. 
The regulations, both national (German) and international, 
governing its use are set forth, including the results of the 
recent conference in London. Statistics of stations in different 
countries are also given. 


EE d 


La Télégraphie et la Téléphonie Simultanées et Іа Téléphonie 
Multiple. By K. Berger. Translated into French by P. le 
Normand. 134 pp. 10 in. b 6 in. 111 figures. (Paris: 
Librairie Gauthier-Villars.) 4s. 6d. net; by post, 4s. 9d. 


In the first part of this book, which is a French translation of 
a work by an official of the German telegraph service, the various 
methods of simultaneous telephony and telegraphy are discussed 
from both theoretical and practical points of view, including 
both telephoning over existing telegraph lines and telegraphing 
over double-wire telephone circuits. The second part of the 
book is devoted to multiple telephony, including the arrange- 
ment of superposed and “ phantom" circuits, which are treated 
in иу thorough manner. The difference between Continental 
and nglish and American practice in these respects will interest 
telegraph engineers in this country. 


———— dFÜ ———— 


Elementary Manual on Applied Mechanics. By A. Jamieson. 


452 pp. 7} in. by 5 in. About 230 figures. (London: 
Charles Griffin & Co., Ltd.) 10th edition. 3s. 6d.; 
abroad, 4s. - 


Additions and revisions, involving in all an increase of 26 
pages, have been made in the tenth edition of this deservedly · 
popular text-book by the late Professor Jamieson. The list of 
svmbols and abbreviations used are given at the beginning of 
the book, so that one has no difliculty in following the text, 
which is well illustrated with a number of diagrams, sectional 
drawings and photographs. the constituent parts of which are 
conveniently indexed. The elementary principles of practically 
every tvpe of machine and mechanism are dealt with, as well as 
hydraulics, the properties of materials, &c. A large number of 
questions taken from the Ordinary Grade Papers in Mechanical 
qd: set by the City and Guilds of London Institute, 
aud from the examinations conducted by other examining bodies, 


are included. In many cases the answers are also given. 
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The Universal Electrical Directory (G. А. Berly’s), 1913. 
1556 pp. 93 in. by 6} in. (London: Н. Alabaster, Gate- 
house & Co.) 21s.; British and Colonial Sections only, 12s. 

The 1913 edition of the ‘‘Red Book” has been as carefully 

revised as previous issues. The contents are again divided into 

four sections, viz., British, Colonial and General, Continental, 
and U.S.A., and some 55.000 entries are made. In addition to 
the usual directory entries, however, there are lists of elec- 
tricity undertakings in the United Kingdom, the British 

Colonies, and some other countries, whilst a valuable addition 

to the British Section is a list of trade names, followed by the 

maker's or agent's name and address. 


————dcb»»—————— 


Spon's Architects’ and Builders’ Pocket Price Book and Diary, 
1913. Edited by C. Young and S. M. Brooks. 308 pp. 
64 in. by 53 in. (London: E. & F. N. Spon, Ltd.) 2s. 6d. 
net; by post 2s. 8d. 


In view of the continually shifting, and, in these days, un- 
fortunately rising prices of all kinds of raw material, and cost 
of production generally, the keeping of a work of this kind 
up to date is a difficult task, but the problem has been bravely 
faced, and in this issue the whole of the prices have been 
revised to accord with present values. Substantial additions 
have also been made, including a new section on charges and 
fees payable. The memoranda section is now issued as a 
E volume, entitled, ‘‘Spon’s Practical Builders’ Pocket 

ook. 


Electric Cranes.—In response to several inquiries as to the 
standard book on this subject, we would draw attention to 
* Electric Crane Construction," by Claude W. Hill, published 
by Messrs. Charles Griffin & Co., Ltd., and obtainable from 
the office of ELECTRICAL ENGINEERING, 25s. net; abroad 25s. 10d. 
It is a very complete handbook on crane design, and most trust- 
worthy. Every description of crane is fully discussed, and 


Marca 18, 1913. 


— — 


chapters are devoted to power, starting torque, brakes, gearing, 
hooks, &c., magnet design, motors, controllers, &c., &c. The 
book is copiously illustrated. 


Finsbury Technical College O.S.A. Magazine.— The most recent 
issue of this, now quarterly, publication, contains an abstract 
of Mr. C. E. Foster's Paper on inexpensive pyrometers, which 
was read last session before the Sheffield branch of the British 
Foundrymen's Association, and for which the author was 
awarded the Wallis-Jones medal. Some notes on the new 
third year course at Finsbury Technical College are contributed 
by Mr. J. D. Johns, while the doings of old students, the report 
of the last annual dinner, and other miscellaneous, but in- 
teresting, information, including a portrait of Mr. Foster, 
completes the issue. 


The National Electric Light Association of America.—The 
Proceedings of the 35th Convention of the National Electric 
Light Association, held at Seattle in June last, fill four good- 
sized volumes, of which we have been favoured with copies. The 
first volume, of 458 pages, is devoted to general, executive, public 
policy, and company ‘‘sessions,’’ and a large number of reports, 
papers, and discussions on very diverse subjects are included. 
The second volume, of 576 pages, deals with commercial aspects 
of electricity supply, and the third contains reports of the 
meetings ү to power transmission and technical matters 
generally, and aggregates 688 pages. The last, and smallest, 
volume contains papers and reports treating of accounting. The 
utility of the whole series, which touches nearly every branch 
of electric supply matters in some way or other, is enhanced 
by the synopses of the papers at the beginning of each volume. 
A good deal of the matter discussed is of world-wide import- 
ance, but naturally there is a large proportion applicable only 
to American conditions. Much of this, however, is of interest 
to English engineers as a comparative study, as well as some- 
times suggesting methods that might be adopted in modified 
forms over here. 


Messrs. LONGMANS & CO.’S LIST 


POWER HOUSE DESIGN. 


Electrical Engineers, &c. 


With Seventeen Folding Plates and 186 Illustrations. буо. 


By Jouw К. C. SxELL, M.Inst.C.E., Vice-President of the Institution of 


218. net. 


This book is intended to provide a complete summary of modern practice in the design of power houses for the generation of 


electricily, and it is divided into sections, dealing respectively with steam, gas, oil, and hydro-electric systems. 


-— ——— 


New Epition, 1908. With 389 Illustrations. Crown 8vo. 12s. 6d. 


ELECTRICAL ENGINEERING FOR ELECTRIC LIGHT AND POWER ARTISANS AND 
STUDENTS (embracing those branches prescribed in the Syllabus issued by the City and Guilds Technical 


Institute). 


By W. Surnco, Engineer-in-Chief, General Post Office, A. BRookER, and T. F. Wau, M.Sc. 


— C+ 


Тнікр EDITION. 


With 376 Illustrations and Diagrams, 8vo. 10s. Gd. net. 
ELEMENTARY TREATISE ON ELECTRICITY AND MAGNETISM. 


By G. Carry Foster, 


F.R.S., Fellow of and Emeritus Professor of Physics in University College, London; and ALFRED W. PORTER, 


B.Sc., Fellow of and Assistant-Professor of Physics in University College, London. 


«Traité Elementaire а Electricité." 


Founded on Joubert's 


and Demonstrator in Physics in the University of Manchester; and Н. бетсен, Ph.D., Lecturer in Physics 


in the University of Manchester. 


With 61 Diagrams. 


Crown 8vo. BS. net. 


* The authors are to be congratulated upon having produced а practical and useful book that will be appreciated by all workers 


in the intensely interesting field of radiv-activity. 


ELECTRICITY AND MAGNETISM. 


Department in the West Ham Municipal Technical Institute. 


The illustrations are good, and there is a full index." — Chemical News, 


Ву S. б. Ѕташлхо, B.Sc. A.R.C.Se, Head of the Physical 


With Diagrams. Crown 8vo. 7S. 6d. net. 


‘Considering its modest proportions and its moderate price, the book must, for its excellence, be afforded a place of honour on 


the shelf of technical literature."— The Times. : 


THE PRINCIPLES AND PRACTICE OF ELECTRIC WIRING FOR EVENING: 


STUDENTS. 


Paddington Technical Institute. 


By Акснївдїат› Bursiuy, A.M.LE.E. Lecturer in 
With 166 Illustrations. 


Physics and Electrical Engineering, 


Crown 8vo. 38%. net. 


* An excellent example of a modern text-book for technical students, lucid, terse, and well illustrated.”—Jronmonger. 
“This book is thoroughly well done, and should be of great assistance to all practical wiremen and others who have to deal with 
lighting and power systems.”—Automolbile and Carriage. Builders’ Journal. 


LONGMANS, GREEN ё CO, 39, Paternoster Row, London, E.C. 
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QUESTIONS AND ANSWERS BY PRACTICAL MEN 


RULES. 

QuszsTioNS: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 

ndents,' or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. 


Write on one side of the er only, and 1f diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume," but, both tn 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision із final. 

QUESTION No. 1330. 

Rotary converters when running wth fixed A.C. input voltage 
are capable of delivering D.C. variable voltage within sm 
range, without special boosting arrangements. 

In the case of a six-phase rotary giving a D.C. voltage of 
550-600, how can the power factor and exciting current be 
calculated for the different voltages, the A.C. input voltage 
being constant? 

How much reactance should the transformer, which is supply- 
ing current to the slip rings, have? A. D. 
(Replies must be recetved not later than first post, March 20th.) 


ANSWERS TO No. 1,328. 

A 72 b.h.p. motor, 570 r.p.m., is developing this h.p. and 
transmitting a proportion through 1:6 ratio spur gear, 
92 per cent. efficiency; second reduction, worm-gear triple 
thread, 1:30 ratio, 70 per cent. efficiency; third reduction, 
1:6 ratio spur gear, 90 per cent. efficiency. The efficiencies 
stated are at full load. What are the losses in the gear when 
motor is developing 10 b.h.p. at same speed ?—W. A. б, | 

The first award (10s.) is made to ' Ми” for the following 
reply :— 

d is difficult to obtain reliable figures for the efficiency 
of gearing, since these can only be determined by measuring 
the input to, and the output from, the gear, and the “ input- 
output” method of determining efficiency is notoriously 
unreliable. It may be taken, however, that the loss in any 
set of reduction gear consists of two components, one (the 
fixed loss) which is constant for a given speed, and one (the 
load loss) which is directly proportional to the power trans- 
mitted. This, though not strictly correct, is accurate enough 
for practical purposes. The proportion of fixed to load losses 
varies greatly in different gears. In moulded or inaccurately 
cut gears the fixed loss is high, and the total loss varies 
comparatively little with varying loads. In the present case, 
assuming accurately cut gearing designed for a normal load of 
72 h.p. on the driving motor, it will probably be somewhere 
near the truth to take the fixed losses as one-third of the 
full load losses in the spur gear, and one-sixth in the worm 
gear. Working on this assumption, the loss in the first spur 

ear at full load is 5'7 h.p., of which 19 is fixed, and 

"В load loss. The loss at 10 h.p. will therefore be 19+ 
- x 8'8=2°43 h.p., and the input to the worm gear 7°57 h.p. 
The loss in the worm gear at full load —19'8 h.p. 38 ne 
fixed, and 16°5 h.p. load loss. The loss at 7:57 h.p.=3°3+ ae 
x 16°5=5°19 h.p., leaving 2:88 h.p. input to the second spur 
gear. The loss in this at full load =1°55 h.p. fixed and 


81 h.p. load loss, and the loss at 2:98 h.p.=155+ 238 
x 8°1=1'71 h.p. Thus the total loss in the gearing at a load 
of 10 h.p. on the motor=9°33 h.p. and the output available 
= 0°67 h.p. It will, of course, be understood that the figures 
uoted above, while probably fairly near the truth, may, on 

e other hand, be quite misleading, since it is impossible 
to determine the proportion of fixed to load losses from the 
particulars given in the question. 


I would suggest to." W.A.C." that he should, if possible, 
take a reading of the input to the motor, in volts and amps., 
when driving the gearing light, the normal load being entirely 
disconnected. The makers of the motor should be able to 
tell him fairly accurately the efficiency, and hence the out- 
put of the motor at this input, and no great error will be 
introduced by assuming that L=a+b P, where L-losses in 
gearing and P=output of motor. 

From the light-running reading and the known efficiencies 
at 72 h.p. the constants a and b can be readily determined, 
and substituting P=10 will give the losses in the gearing at 
10 h.p. on the motor. It is, of course, quite possible that the 
power required to drive the gearing light will exceed 10 h.p. 

The second award (5в.) is made to W. Н. who writes as 
follows :— ` 

Taking the first spur gear having a 6/1 reduction and a full 
load efficiency of 92 per cent., the input is 72 h.p. and the 
output is 66°2 h.p.; therefore, the output of the worm gear 
is 46:8 h.p. and the output of the second spur gear is 41'6 у 
The above figures are based on the assumption that the full 
load of each gear is its actual load when the motor is giving 
an output of 72 B.H.P. Incidentally, it may be as well to 
mention that 70 per cent. efficiency for a worm gear is 
absurdly low, and a figure of 88 per-cent. is much nearer 
the actual efficiency of such a gear. In support of this state- 
ment is the fact that at full load the loss in the gear amounts. 
to 198 h.p., and as this is converted into heat it will be 
seen that an excessive temperature is almost certain to result 
if the gear is of normal dimensions. However, in the accom- 
panying diagram are shown the efficiency curves of the three 
gears, and from these are plotted the curves showing horse- 
power output as ordinates against horse-power input as 
abscess. We have a 10-h.p. input to the first spur gear, giving 
6°5-h.p. output, i.e., а losa in the first gear of 3°5 h.p. 
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This gives an input of 6:5 h.p. to the worm gear and a corres- 
ponding output of 1 h.p., i.e., а loss in the worm gear of 
56 h.p. The input to the second spur gear is, therefore, 
1 h.p., and it will be seen that this is not sufficient to turn 
the gear round at full speed. Working backward on the 
curves it will be seen that 2 h.p. is required to turn the 
second spur gear round at full speed without any output bein 
taken from its countershaft. Therefore, the output required 
from the worm gear is 2 h.p., with a corresponding input of 
82 h.p., and this latter figure, being the output of the first 
spur gear, requires an input of 117 h.p., i.e., the output of the 
motor will require to be 117 h.p. to turn the complete gear 
idly. The losses under these conditions will be as follows :— 

First spur gear (117 —8:2) h.p.=3'5 h.p. 

Worm gear (8:2—2) h.p. 202 h.p. 

Second spur gear (2—0) h.p-=20 hip. 
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BROWN-BOVERI 


AUTOMATIC 
PRESSURE REGULATORS 


LL Mf СА alio 2. i le to е 


RAPID AND ACCURATE REGULATION. 
NO SPARKING. 
NO “TOUCHING UP” OF CONTACTS. 


CAXTON HOUSE 
LONDON S.W. 


A BENCH GRINDER 


HE Wilson-Wolf Engineering Co., Ltd. (Thornton Road, 
Bradford), have sent us particulars of a new pattern 
of electric bench grinder which they have just put on the 
market. The machine has been designed for hard and 
constant work. The motor is shunt-wound, is rated at 1 h.p. 


Economic BENCH GRINDER. 


and runs at a speed of about 1,800 r.p.m. It is fitted with 
Hoffmann ball bearings, and is quite dust-proof. The motor 
is mounted on a box base of rigid design, which carries two 
tool rests. These, besides being adjustable to the wear of 
the wheels, are capable of a vertical and angular adjustment 
to accommodate work of varying thicknesses and shapes. A 
starter, with no-volt release attachment, is fitted within the 
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box base, and is actuated by the hand-wheel seen in front. 
The standard equipment supplied with each grinder consists 
of two 8-in. by l-in. wheels, of any grade to suit the work. 
The maehine can also be supplied as a special heavy-duty 
grinder, equipped with one 10-in. by 1}-in. wheel. 


NEW INCANDESCENT LAMPS 


A NEW lamp, giving a soft, diffused light without glare, 
A and producing a distinctly decorative effect, has been 
introduced by the Stearn 
Electric Lamp Co., Ш. 
(47 Victoria Street, S.W.), 
under the name of the '' Globo- 
lite" Lamp. One form is 
ilustrated here. There is an 
inner lamp containing the 
filaments and an outer, slightly 
obscured, prismatic diffuser, 
permanently attached to it. 
They are made with metal 
filaments in the 28-watt size 
for 100 to 120 volts, pear-shaped 
or round, and in the 33-watt 
size for 200 to 250 volts, as 
well as for smaller candle 
powers, with carbon filaments. 
Other novelties being intro- 
duced by the Company are 
radiator lamps with Edison 
screw instead of B.C. terminals 
and 200-250 volt, 25 or 
38 watt, '"Leuconium " metal 
filament lamps in tubular 
form. ` 


‘t GLOBOLITE " LAMPS. 


SLOW-BREAK SWITCHES 


Ro many purposes a quick-break switch is not necessary, 
as in equaliser switches and switches for short-circuiting 
starters on motor generators, switches for cutting out or 
short-circuiting the series coils of compound-wound machines 
that are desired to run for the moment as shunt machines. 
In many such cases quick-break switches are unnecessarily 
used, because slow-break, the more suitable and cheaper 
switches, are not available. The General Electric Company, 
however, by laying in heavy stock, have put themselves in 
a position to give immediate delivery of their ‘‘ Witton " 
slow-break switches which are made in sizes from 100 amperes 
up to 3,000 amperes and in the single, double and triple-pole 
patterns. In the design of these switches there are a number 
of points to which special attention has been paid. Good 
grinding over the whole area of faces in contact is the first 
essential, and in '" Witton” switches this, coupled with a 
low-current density at the contacts of 90 amperes per sq. in., 
is responsible for a very small power loss. In a 1,600-ampere 
size, for instance, there is only a contact drop of 9 millivolts 
at the break, and three milli- 
volts at the hinges, a total of 
19 watts. In the change-over 
type, off-stops are provided 
which prevent the possibility 
of the switch falling back on 
the lower contacts should it by 
any chance work loose. 


A NEW SEMI-INDIRECT 
FITTING 


E illustrate here a new 

semi-indirect fitting 
which has been produced by 
the British Thomson-Houston 
Co. (Mazda House, Upper 
Thames Street). This consists 
of an inverted ‘ Veluria” 
reflector suspended by a chain 
and with a single lamp placed 
inside so as to be completely 
hidden. This now well-known 
form of reflector is particularly 
suitable for semi-indirect light- 
ing on account of the excellent 
di 


VELURIA SEMI-INDIRECT 
iffusion obtained. FITTING. 
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THE THREE-PHASE EXTENSION AT 
MARYLEBONE 


Mr. Snell's Full Report 


[E our issue for January 16th we reported an important 
decision come to by the St. Marylebone Borough Council 
to adopt a three-phase 6,600-volt system for all future ex- 
tensions &t the Richmond Street power house of the Council, 
as the result of a preliminary report by Mr. J. F. C. Snell. 
The Council then decided to accept the tender of the 
Maschinenfabrik Oerlikon for two 8,750 k.v.a., 6,600-volt, 
50-cycle (two-pole), turbo-alternators running at 8,000 r.p.m. 
British-made condensers are recommendéd, one to be worked 
in conjunction with the canal water and one on the coolin 
towers. The present equipment of boilers is considere 
ample for some time to come. The total scheme is estim- 
ated to cost £42,000, or only £7 per kw. installed. Mr. Snell’s 
full report, in which he deals with the question of converters, 
switchgear, &c., came before the Council at their meeting 
on February 20th, and, after some discussion, Mr. Snell's 
further recommendations were adopted. He recommends that 
with regard to converting plant, 1,000-kw. machines should 
be used and standardised, and that four be installed immedi- 
ately, namely, one at the generating station, two at Man- 
chester Square sub-station, and one at Rathbone Place sub- 
station. For the transmission system he recommends three 
0-15-sq. in. three-core E.H.T. cables from the generating 
station to Manchester Square sub-station, and two similar 
cables from Manchester Square to Rathbone Place sub. 
station. 

Mr. Snell further recommends that the Council should leave 
the present continuous-current plant unaltered and use it 
only for peak-load purposes, and as a reserve to the three- 
phase plant during lighter loads. Although the steam con- 
sumptions of the old plant are 85 per cent. above the guaran- 
teed steam consumption of the new plant ordered, yet, having 
regard to the present high price of copper, the great weight 
of cables already laid in Marylebone and the present capital 
commitments of the Council, Mr. Snell has come to the 
conclusion that an entire change to three-phase generation 
must be dismissed as impracticable. When the new plant 
is installed, it is estimated that 80 per cent. of the output 
сап be dealt with by it, under the conditions mentioned 
above. 

With regard to the plant, apart from the turbo-alternators, 
for which tenders have already been accepted, the following 
recommendations are made by Mr. Snell: switchgear, Messrs. 
Ferranti, £2,384. Mr. Snell originally recommended Reyrolle 
switchgear as being preferable on engineering and other 
grounds, but in view of the alternative prices since obtained 
being considerably lower, he, in a later report, withdrew 
this recommendation on financial grounds; condenser motors 
and control switchgear, Maschinenfabrik Oerlikon, £1,709; 
four 1,000-kw. converters, British Westinghouse Company, 
£8,908; condensers, pumps, &c., Worthington Pump Com- 
pany, £8,964. The estimated cost of cables is put at 
£10,600. 

At the Council meeting the recommendations were referred 
back, and a protest was entered against Swiss plant being 
ordered. Eventually the recommendations of Mr. Snell as 
embodied in the Committee’s Report were carried. 


| CATALOGUES, PAMPHLETS, &c., RECEIVED 


STEAM TURBINES.—A handsome pamphlet from Richard- 
eons, Westgarth & Co., Ltd. (Hartlepool), describes the com- 
bined impulse and reaction which they build of the same pattern 
as the Brown-Boveri-Parsons machines built on the Continent. 
We understand that they have supplied, and have in hand, a 
large number of turbines of this type in various sizes. The 
advantages of combining initial impulse stages with reaction 
leading for the final expansion are fully explained, and 
important details of construction, special governing arrange- 
ments, &c., are pointed out by the aid of drawings. A large 
number of photographs are 
tions, ranging up to machines of 28,000 h.p. Curves of steam 
consumptions are given, and a final section deals with back- 
pressure and bye-pass turbines. 

MEASURING INSTRUMENTS.—A new list from the Elec- 
trical Company, Ltd. (122-124 Charing Cross Road), which 
forms one of the 30 sections which will make up their complete 
bound catalogue, is devoted to moving iron, moving coil, and 
dynamic ammeters and voltmeters, portable instruments, 
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so reproduced of actual installa- 


electrostatic voltmeters, insulation testing sets, and other in- 
struments and accessories. 

CABLES AND WIRES.—A mailing card calls attention to 
the cables, flexible cords, &c., supplied by the Metallic Seam- 
less Tube Co., Ltd. (Corporation Street, Birmingham), 

GAS BURNERS AND BLOWPIPES.—A list of ''Born- 
kessel " burners, of a variety of forms useful to the incandescent 
lamp-making and other industries, is to hand from the sole 
agents for these articles, C. Melin & Co. (7 India Street, 
Crutched Friars, E.C.). | 


Readers desiring copies of catalogues or pamphlets should 


apply to the firms in question, referring to the notice in 
* Electrical Engineering." 


SPECIALITIES.—A folder from Magic Appliances, Ltd. 
("H. & О.” Dept. 6, Farrington Avenue, E.C.), draws attention 
to the Hotwynd Blower for hair drying, bed warming, drying 
photographic plates, &c. The rating is 60 watts. Another : 
apparatus, known as the Oscillus Vibrator for the treatment of 
various skin affections, is also described. 

INCANDESCENT LAMPS.—An effective chart in the form 
either of a blotter or a postcard, has been prepared by the 
British Thomson-Houston Co., Ltd. (Mazda House, Upper 
Thames Street, E.C.), showing by representations of lamps 
of comparative size the various steps in which the cost of 
lighting by incandescent lamps has gone down from the old 
carbon lamps of 1885, which (at 1s. per unit), gave 200 candle- 
hours for is., to the modern Mazda lamp, which (at 4d. per 
unit), gives 2,400 candle-hours for 1s. 


Institution of Electrical Engineers.—The following is the result 
of the ballot for new members, and transfers from one class 
to another, at the meeting on Thursday. Members: L. E. Caine, 
F. G. Clark, H. A. Cox, W. Cross, E. P. Grove, Prof. D. C. 
Jackson, C. G. Stjernberg. Associate Members: A. M. Ander- 
son, A. L. Ballard, L. W. Ballard, F. O. Barralet, J. H. Baxter, 
T. C. Booth, F. H. Brandreth, W. E. Brandreth, W. J. 
Bransom, R. A. Brown, R. H. Bryans, A. Burnet, J. H. 
Cardew, H. V. Cornish, J. R. Elliott, W. P. Elliott, H. D. 
Evans, W. B. Good, T. I. Gordon, J. D. Hathaway, E. Hedley, 
H. H. Holmes, L. A. Hoyle, W. C. Knight, Ж. W. Law, 
W. A. MacKenzie, J. Y. MacKersie, G. A. Madden, D. Martin, 
P. M. Martin, J. R. Matthews, R. C. Milliken, A. N. Moor, 
G. Murray, G. Nicolson, A. Regnauld, J. L. Smith, H. A. 
Stanton, F. V. Stephen, W. Tancred, J. W. Turner. Asso- 
сіаіез: R. L. McCulloch, J. Е. Newall. Graduates: C. W. 
Braithwaite, E. C. Channell, E. P. Collett, R. S. Davis, Е. S. 
Dinenage, T. Drummond, T. W. Elsdon, J. W. Leach, T. H. 
McNaught, O. Melville, R. J. Mitchell, T. F. Stent. Students: 
E. C. Albrecht, S. Baker, B. C. Bayley, C. R. Bicknell, N. B. 
Bunt, R. L. Castle, A. S. Carr, J. C. Clarke, L. F. Clement, 
W. T. Crichter, W. G. Cross, T. C. de Moura, A. V. dos Santos, 
H. Gregson, J. O. Griffiths, B. E. Mittell, B. S. Orme, N. Pem- 
berton, J. H. Salisbury, A. Schamasch, M. Smith, G. O. Tipping. 
CANDIDATES 'TRANSFERRED—Associate Member to Member: 
E. Calvert, A. S. Campbell, C. Carew-Gibson, J. H. Carrick, 
W. L. Carter, А. G. Cooper, Н. G. Cotsworth, J. Н. Edwards, 
Н. S. Ellis, Т, F. Forster, J. Gray, F. 8. Grogan, E. Р. 
Gunter, R. J. Каша, W. F. Long, J. Н. Mackail, R. S. McLeod, 
R. B. Mitchell, F. W. Parkinson, E. Ridley, F. H. Whysall, 
C. B. Wigg, J. Н. Wild, J. Н. Williams. Associate to 
Member: А. T. Bartlett, E. A. Reynolds. Associate to Asso- 
ciate Member: P. C. Austwick, A. B. Blakey, H. E. Britton, 
J. C. Johnston, W. Mead, T. Pearson, H. W. Stovold. Student 
to Associate Member: E. V. Buchanan, T. C. Christianson, 
H. Clark, E. A. Corbin, J. G. Craven, F. Murphy, R. J. 
O'Brien-Owen, A. C. Towers, E. A. Watson. Student to 
Graduate: G. J. Baldock, J. W. Beck, H. Butler, A. G. Cross, 
J. K. Hwoo, E. A. Richards, A. Smellie. 


The Batti-Wallahs.—This Society held its annual dade meet- 
ing at the Golden Cross Hotel on March 3rd. The president, 
Mr. F. J. Collis, was in the chair, and his place was afterwards 
taken by Mr. J. Snow Huddleston, who was unanimously elected 
president for the ensuing year. Mr. Pooley, the secretary, 
reported that the finances of the Society were in a healthy 
condition, and that the progress made during the past year was 
remarkably good. Four smoking concerts, a dinner, seven in- 
formal meetings, a down-river trip, an up-river trip, and a 
barge trip were held during the year. The vice-presidents are 
Messrs. J. F. Avila, Hadyn T. Harrison, W. A. Jones, and 
C. Newton Russell, and the committee Messrs. Campbell, Carter, 
Gardner, Greenly, Smith, and Warrilow. Messrs. Collis, Pooley, 
and Robinson were thanked for their untiring efforts. 


The Electrical Trades Benevolent Institution.—The annual 
general meeting of this institution will be held on March 91st, 
at the Institution of Electrical Engineers, at 2.30 p.m., with 
Mr. E. Garcke in the chair. The meeting will be composed only 
of ‘‘members’”’ of the institution. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


ү ў Specifications Published March 6, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 
5,105/12. Train or Саг Lighting. Н. Е. . Foster ара 
A. W. S. PockLINGTON. The variable-speed dynamo to be used 
in conjunction with accumulators is provided with an automatic 
cut-in and cut-out switch, actuated by the magnetism of the 
field, and consisting of a pivotted armature placed behind one 
of the main poles. The external circuit is closed when the 
field of the machine rises to a sufficient value, and is opened 
when a reverse current from the battery passes through a coil 
carried on the movable armature. The switch is purposely 
laced in a position where the field is low in order to avoid 
disturbance by residual magnetism. Two figures. · 

5,123/12. Automatic Electric Railway. J. J. DEscHAMPS. In 
this system of automatically controlled driverless trains, head- 
-on collisions are prevented by controlling the current in each 
of the sections into which the track is divided by switches 
electro-magnetically actuated by the current in the next section 
ahead, and therefore taking up different positions according to 
whether a car is on the next section or not, and thereby deter- 
mining whether the car on the rear section is supplied with 
-current or not. Two figures. 

5,325/12. Heating Resistances. G. Cooper (British Pro- 
metheus Co.). This specification covers a method of coating 
metal resistance elements with a layer of a precious metal to 
protect them from the action of the atmosphere at high tempera- 
tures. The resistance body is passed through a coating solution 
and between painting rolls, then through levelling rolls into a 
drop chamber, and through a drying chamber. Two figures. 

5,000/12. High-frequency Generator. R. HrvraAND. In this 
generator the frequency is not determined by the speed and 
number of poles, but by oscillations of the magnetic field secured 
by the reaction of a short-circuited polyphase winding uncon- 
nected to any source of supply, but having its phases connected 
in parallel so that oscillations of low frequency are damped out 
by equalising currents, and only a particular higher harmonic 
.determined by the difference in phase of the separate coils is 
-developed. ‘The oscillations may be strengthened by suitably- 
tuned inductances and condensers. One figure. 

5,590/12 and 30,024/12. Switches. Н. C. SHELDON (Sachsische 
‘Gruppenwechselshaft). ` Systems of obtaining various combina- 
tions of control of groups of lamps by two similar switches 
each containing circuit-closers upon a movable portion in- 
sulated from each other, but able to be connected to an outside 
circuit, and two or four fixed contacts. With only one design 
of switch, a large number of different schemes of variable 
connections may be arranged. Nineteen figures. 

6,052/12. Conduit Fittings. L. G. Вүмо and T. TaxroR 
(General Electric Co.). This specification covers a method of 
retaining the clamping screws in one-half of a conduit fitting, of 
the type that grips the conduit tube by screwing the halves 
together so that they cannot be lost. The upper part of each 
screw is formed without a thread, but the hole in the upper 
half of the fitting is threaded. Thus when the screw has been 
put in beyond its thread, it cannot fall out, although it is free 
to rotate as required to draw up the other half of the fitting. 
In an alternative arrangement the hole in the upper part of 
the fitting is made to clear the thread for insertion of the 
screw, and later partly closed by special tools. Four figures. 

9,210/12. Variable-speed A.C. Motors. British THomson- 
Houston Co. (G.E.C., U.S.A.). Two brushes are provided 
per pole, and the speed is controlled by varying the distance 

etween them. The arrangement is applicable to forms of re- 


pulsion as well as of conduction motor. Two figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

Arc Lamps: B.T.-H. (G.E.C., U.S.A.) [Electrodes] 11,792/12; 

SIRON [For cinematographs and other projections] 26,886/12. 

Distributing Systems, Cables and Wires, Insulating Materials, 

&с.: KEMMERICH [Speed regulation of electrical ring-spinning 

machines] 4,140/12 and 4,590/12; B.T.-H. and Wepmore [Pro- 

tective gear] 10,545/12; Siemens Bros. & Co. (Siemens Ф 

Halske) [Controlling circuits in regular sequence] 20,914/12; 

BERGMANN [Protective gear] 21.831 /12. 

Dynamos and Motors: B.T.-H. (Noeggerath) [Homopolars] 

4592/12. MORGAN CRUCIBLE Co. and Grant [Brush holders] 


-—— 


(This Patent Record ts compiled by our own Editorial Staff and ss Strictly Copyright.) 


Heating and Cooking: Perry [Cooking] 4,090/12; J. SLATER 
& Co. and ArLENsBY [Radiator] 6,864/12. 

Ignition: Brenot, 10,1350/12. 

Switchgear, Fuses, and Fittings: BEUTTELL [Mounting of and 
reflectors for incandescent lamps] 1,186/12; Worsnop [Miners' 
safety lamps] 4,933/12; Recnart [Holders for candle lamps] 
5,560/12; Kovacs [Fuse] 19,218/12; VANDERVELL and MIDGLEY 


. [Switchboards] 27,501 /12. 


Telephony and аеру. Brown [Telegraphy] 6,275/12; 
JouNsoN [Telephone exchanges] 8,997/12; ScHiEsSLER [Tele- 
phone receivers} 27,969/ 12. | 

Traction: J. Stone & Co. and Darker (Lighting, heating, and 
ventilating railway carriages) 4,073/12; Munro and R.E.T. 
Constr. Co. ('Trolley-pole sockets] 4,264/12; Wricutman [Loco- 
motive signal] 6,555712. 

Miscellaneous: — Konvrowsk:r  [Electrically-operated doors] 
5,756/12; Віохлм (Ericsson, Russia) (Remote indication of 
movements] 3,742/12; Ges. Sremens [Copper coating carbon] 
3,917/12; Moroney [Fire alarm] 4,777/12; RicHaRps [Clutches] 
7,928/12; WorriscRorr апа Н. T. Boorroyp’s [Slow motion 
gears for starting elec. motors] 10,566/12; MoNTGoMERY [Mag- 
netic water-level indicator for steam boilers] 16,485/12; WEIN- 
BERG, ScHREINER, and Buerzer [Umbrella shock protector] 
21,162/12; Frieprich Disrz [Battery electrodes] 21,739/12; 
САМРЕВ [Packing magnetic material] 28,233 / 12; WEHRLIN [Pre- 
venting generation of chlorine by penetration of sea-water into 
elec.-driven vessels] 28,518/12, [Protecting accumulators from 
flooding by sea-water] 28,519/12. 


The following Specifications are open to Inspection at the Patent 
fice before Acceptance, but are not yet published for sale. 

Dynamos, Motors, and Transformers: HirpreBRAND [D.C.-A.C. 
transformation] 17,346/12. 

Electrochemistry: ELEKTRIZITATS WerK Loxza [Recovering 
alkali metals from fused halogen compounds] 3,575/13. 

Incandescent Lamps: WEsTINGHOUSE METALLFADEN 
LAMPENFABRIK [Tungsten filaments, &c.] 5,162/13. 

Switchgear, &c.: GaBREAU ET Drravx [Regulators] 21,813/13. 

Telephony and Telegraphy: SicNAL Ges. [Wireless] 5,246/15; 
SIEMENS & Haske [Automatic and semi-automatic exchanges] 
5,544/13 and 3,451/13, [Telegraph system unaffected by near 
Н.Р. lines] 3,432/13. 

Miscellaneous: Puce. [Alarm] 3,555/12; Sreynis [Production 
of ozone] 3,769/12. 


The following Amended Specifications may now be obtained. 

Incandescent Lamps: B.T.-H. (G.Z.C., U.S.A.) [Metallic 
tungsten] 21,513/06 (ELECTRICAL ENGINEERING, Feb. 27th, p. 122). 

Telegraphy: S. G. Brown [Relays] 20,451/11. | 


Expiring and Expired Patents 


The following Patents expire during the current week, after a Ше 
of fourteen years :— 

5,657 of March 15th, 1899. Wireless Telegraphy. С. MARCONI 
AND WIRELESS TELEGRAPH & SIGNAL Co. This relates to the 
construction of and connections for transmitting keys provided 
with back contacts arranged to cut out the receiving apparatus 
when sending, and the transmitting apparatus when receiving, 
without other switches. 

5,932 of March 18th, 1899. Submarine Telegraphy. 
A. Рошлк, J. VIRAG, J. EGGER and Е. SisBERsTEIN. A system 
of rapid signalling through cables with a receiving instrument 
constructed on the lines of a telephone receiver, carrying a 
mirror on the diaphragm which дейесів a beam of light. 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: CROMPTON & Co. and J. R. MacIwTosH [Automatic re- 
versible battery booster system] 25,522/02. 

Dynamos, Motors and: Transformers: B.T.-H. (G.E.C., 
U.S.A.) [Self-exciting alternators] 24,874/04; E. AnRNorp [Single- 
phase commutator motors] 25,661/05; M. WALKER [Commutation 
system] 25,624/07. 

Instruments: E. J. Murray and KrErviN & Waite [Improve- 
ments in electrostatic voltmeters] 26.131/06. 

Switchgear, Fuses and Fittings: W. Н. Scorr [Switches with 
laminated contacts] 23,751/05; W. HowriN [Clock switches] 
25,826/05; E. & O.A. Co. [Tubular fuses] 25,478/07; R. F. 
VENNER and К. C. GniEssacH [Time switches] 24,716/07. 

Traction: Н. LErrNER and К. N. Lucas [Train lighting] 
25.216/02; E. Tyer and J. Н. НҤНлмплох [Railway signalling] 
25,265/08. 

Miscellaneous: J. Јовгрлм [Air brakes for electrical winding 
engines] 23./29/01; W. Reuter [Lifting magnets combined with 
grabs, &c.] 24,914/02; A. P. and C. H. Warner [Eddy current 
ete 25,026/03; б. C. Maas [Time alarm signals] 
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ADAMS IGRANIC 


ELECTRIC MOTOR CONTROL GEAR FOR STEEL MILLS. 


| ELECTRIC TRACTION NOTES 


Serious corrosion of the running rails and the overhead 
steel construction in the Simplon tunnel having been 
observed, experiments were made to determine whether there 
was any electrolytic action from the low frequency alternating 
current (16 cycles). The chief engineer of the Swiss State Rail- 
ways, Herr Dünzer.Ischer, in his report, published in the 
Schweizerische Bauzeitung, states that the corrosion has been 
proved to be due to the chemical action of.the water in 
the tunnel, and not in the slightest degree to electrolytic 
action. Incidentally, however, the experiments showed that 
over 60 per cent. of the traction current was returning by 
the earth as the bonding of the rails was not sufficiently good. 
This is being remedied, and to prevent further corrosion the 
rails and other steelwork are being protected from the dripping 
water. 

The Swiss papers state that as soon as the Lótchberg line 
is open to traffic, which should be during the coming summer, 
the conversion to electric traction of the Scherzligen-Spiez 
section will be taken in hand, and eventually the line from 
Spiez on to Berne. The adoption of electric traction on the 
Spiez-Zweisimmen narrow-gauge line is also under considera- 
tion. This connects up with the Montreux-Oberland-Bernois 
electric line, and together they will form an electric line 
about sixty miles in length, connecting the lakes of Thun and 
Geneva. Another projected scheme in Switzerland is the 
construction of an electric line from Sierre to Gopfenstein, 
which will shorten the route to Berne. 

In a long article in Elektrische Kraftbetriebe u. Bahnen 
(Feb. 14th.), Herr G. Brecht, an engineering official of the 
Prussian State Railways, discusses the decision of the 
Victorian Government to adopt high-tension direct-current 
traction for the Melbourne system. Не agrees that, in the 
case of the suburban system of Melbourne, the direct-current 
is the correct and most economical proposition, but com- 
plains of the comparison with the single-phase system in 
respect of the low trolley pressure (11,000 volts as compared 
with the German standard of 15,000 volts), the high frequency 
(25 evcles as compared with the German standard of 163), 
and the adoption of four-motor coaches instead of one or 
two large motors in a locomotive. In particular, however, 
he rejects as wholly incorrect the ratio of approximately 
two to one in the first cost and maintenance of equipments 
(founded, it is stated, upon actual quotations and guarantees), 
but offers no figures to substantiate his argument. In respect 
of the comparison of the two systems for the long-distance 
lines, he considers that the direct-current, and not the single- 
phase overhead, equipment would have the larger mainten- 
ance figure, and that this and the high figure again taken 
for locomotive maintenance invalidate the comparison which, 
he considers, should show largely to the advantage of the 
single-phase system for these longer lines. 

The trolley omnibus routes at Stockport, which have been 
equipped on the Bremen system, patents for which in this 
countrv are held by the Brush Electrical Engineering Co., 
were finally inspected by the Board of Trade officers last 
week. 


EVERY INSTALLATION ENGINEER 


Should join his Trade Protection Organisation, 
THE 


ELECTRICAL CONTRACTORS ASSOCIATION 


(incorporated). 


Inquiries cordially invited by the Secretary, 


L. G TATE, 
20, Bucklersbury, LONDON, E.C. 


The Manchester Corporation Tramways Committee decided 
on Tuesday that the Committee’s contribution in relief of 
the rates for the year ending the 31st inst. should be £100,000, 
which is the highest sum ever paid by any tramway under- 
taking in the United Kingdom in one year toward the relief 
of the rates. Last year £85,000 was contributed, and in 
ten years the total amount paid by this Committee reaches 
£700,000. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


On 6th March last the cable between Odessa and Con- 
stantinople was working normally, and on the following day 
the routes vià Fao and El Arich were repaired but encum- 
bered.—On the 8th March the Lemnos.Salonika cable was 
restored and traffic for the latter place could be again accepted 
"vià Eastern."—The Ottoman Government announced on 
the 10th inst. that private correspondence between Turkey 
and offices opened by the coalition Governments in European 
Turkev—other than diplomatie messages—are stopped, and 
the office of origin will not be notifled.—On the 10th inst., 
also, traffic vid Fao and El Arich was passing normally. 


| LOCAL NOTES | 


Accrington: Gas Engine Plant.—The Engineer has presented 
a report with regard to the gas engine plant. A three months’ 
trial on one set started on February 4th and no stoppage has 
occurred since. The gas-making plant was started on a three 
months' trial on March 1st. 

Barking: Electricity Undertaking.—The position of the 
electricity undertaking and the possibility of a supply in bulk 
being aken from neighbouring authorities, has been under 
general discussion recently, but the Electricity and Tram- 
ways Committee now report that so far as the possible transfer 
of the undertaking is concerned, no further steps should be 
taken. For the present, the question of a supply in bulk 
from West Ham is to remain in abeyance, but negotiations 
with East Ham for a bulk supply are to be continued. 

Belfast: Electricity Profits —The sum of £5,000 is to be 
transferred from electricity profits to relief of rates. 

Bognor: Electricity Supply.—The Bognor Gas Co. have 
lost no time in putting into operation their electric lighting 
powers, and under the direction of Mr. A. H. Dykes, their 
consulting engineer, it is hoped that a supply will be available 
in July of this vear. 

Cheltenham: Street Lighting.—A scheme for substituting 
thirty-four electric lamps for thirty-three gas lamps has 
been approved. 

Darlington: Slot Mcters.—It has been decided to fit 
'" penny-in-the-slot ’' meters, as a demand is springing up for 
these in a certain class of house. The charge will be calcu- 
lated on the basis of 44d. per unit, which will include the 
supply of metal filament lamps. 

Dorsetshire:  Flectricity Supply.—It is anticipated that 
the County of Dorset Electric Supply Co. will have their 
electricity works in Swanage, Dorchester, and Blandford in 
operation this spring. 

Felixstowe: Proposed Purchase of Electricity Undertaking. 
—The proposal to purchase the undertaking of the Suffolk 
Electricity Co., which is leased by the Council, has been 
referred to a Special Committee of Inquiry. At present the 
Council are responsible for the finance for the Works, but 
it is stated that under the proposed scheme it would be 
relieved of this responsibility. 

Hull: Electricity v. Gas.—A proposal to light the new 
Saner Street schools by gas was discussed at the last meeting 
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of the Corporation, and an amendment that electricity be 
adopted was eventually passed. 

Sidmouth: Arbitration Award.—Arbitration proceedings 
took place a short time ago to determine the price which 
the District Council should pay for the undertaking of the 
Sidmouth Gas and Electricity Co. As a matter of fact, 
the electric lighting powers have not yet been put into 
force, The arbitrator's award has just been issued, and 
fixes the price at £34,683 for the combined undertaking. 

Stoke-on-Trent: Electricity Works Assessments.—Strong 
complaints аге being made against the recent assessments 
of the various electricity works owned by the Council. In 
one case the assessment has been doubled, and the increases 
are so large generally, that Alderman Coates, who was at 
one time Chairman of the Hanley Electricity Committee, 
is convinced that a mistake has been made. Notice of motion 
" has been given with a view to securing instructions being 
given to the Town Clerk to appeal. 

Swansea: Electric Lighting Profits.—Alderman Sinclair, 
Chairman of the Electric Light Committee, has protested 
against a proposal to allocate £1,200 from electricity profits 
to relief of rates. He paints out that the reserve fund 
should be added to until it is one-tenth of the capital expendi- 
ture, and it has not yet reached this sum; hence his 
opposition. 


Truro: Electric Lighting.—At the Board of Trade offices | 


last week an inquiry was held by Mr. Garnham Roper, 
Secretary to the Harbour Department, into applications by 
the Truro Corporation and the Truro Gas Co. for electric 
lighting provisional orders for that town. Dr. J. W. Purves 
is advising the Corporation, and he estimated that a plant 
costing £8,000 would meet the requirements of Truro for 
& few years, Hoe proposes putting in two 100-h.p. suction 
gas engines, and two 65-kw. generators, and calculated that 
at the end of the first year there will be & net profit of £92. 
He also calculated that there would be 8,500 30-watt lamps 
in use at the end of the first year, and had worked out 
his estimates on the basis of each lamp consuming 10 units 
per annum. The Gas Co. strongly contested these figures, 
and argued that the estimated consumption per lamp per 
annum was much too high, four units being nearer the 
average. The Gas Co. argued, in support of their own 
Order, that an electrical undertaking in a small town like 
Truro could not be made to pay unless associateed with a 
gas undertaking, which already had practically all the staff, 
lands and buildings. The success of the combined electricity 
and gas undertaking at Ascot was referred to, and Mr. A. E. 
Brooks, Engineer and Manager of that undertaking, was called 
in support of the Gas Co.’s case. The estimates of the 
Gas Co. were that, in spite of having the land and buildings, 
a capital expenditure of £7,535 will be necessary for the 
plant, and the figures showed that after a five years’ working 
there would be a profit of £494. At the conclusion of the 
inquiry, Mr. Garnham Roper asked the Corporation whether, 
assuming the Board of Trade granted the Council an Order, 
the insertion of the ‘‘ Winchester ° Clause would be agreed 
to, and the reply was in the affirmative. 

Walsall: Position of Electricity Undertaking.—As already 
noted in these columns, the position of the electricity under- 
taking is causing grave concern. The accounts now show 
an adverse balance of £3,853 on the past vear’s working. 
Already a recommendation has been made to call in an expert, 
and, apparently, with the idea of increasing the revenue, 
it is now proposed that the price of current for lighting 
purposes be increased from 4d. to 5d. per unit, at the 
same time abolishing meter rents. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


[Notes of Contracts Open are not repeated under this heading 
week by week until the last date 197 receiving tenders, but are 
only inserted once.] 

Generating Stations, Sub-Stations, Mains, &c. 
Bristol.—4A loan of £25,000 is to be applied for, to cover 
the estimated requirements of the Electricity Department 

during the next three years. 

Buxton.—The Local Government Board have sanctioned 
loans for electrical extensions. 

Cheltenham.—Mains extensions at an estimated cost of 
£338 are contemplated. 
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Colchester.—A loan of £7,660 for electrical extensions has 
been applied for. 

Darlington.—A loan of £8,052 for mains and services has 
been sanctioned. 

Halifax.—Additional cables are to be laid at an approxi- 
mate cost of £1,700. 

Hereford.—A loan of £500 is to be taken up for mains 
extensions. 

Leeds.—Two new transformer chambers are to be con- 
structed. Chief Electrical Engineer. 

London: L.C.C.—Reconstruction and rewinding of seventeen 
300-kw. synchronous motor-generators, and three 500-kw. 
induction motor-generators. Clerk. April 3rd. (See adver- 
tisement on another page.) 

Hackney.—A number of mains extensions are contemplated. 

Manchester.—The contract for the electric lighting of the 
Crumpsall Workhouse at a cost of £4,755 has been let to a 
Salford firm of electrical engineers. 

Newcastle-under-Lyme.—4A new feeder cable is to be laid. 

Peterborough.—A loan of £7,000 is to be applied for to 
provide an additional 500-kw. turbo-generator. 

Southampton.—An important report has been prepared by 
the Borough Electrical Engineer, in which the installation 
of additional generating plant is recommended at an estim- 
ated cost of £8,200. Mr. Street impresses upon the Com- 
mittee the necessity for having this plant by next winter. 

Southend-on-Sea.—A loan of £3,700 for electrical exten- 
sions has been inquired into. It is intended to instal a 


new 500-kw. steam generator. ` 


Stoke-on-Trent.— Extensions of mains and also to th 
switchboard are contemplated at the Hanley Electricity 
Works at an estimated cost of £4,570. 

Stroud.—Terms have been arranged between the Council 


. and a company for the erection of an electricity works. 


Walsall.—A loan of £4,840 is to be applied for to instal 


' additional boilers. 


West Africa.—The Loanda Municipality require an electric 
lighting installation. Particulars, 78 Basinghall Street, Е.С. 

Wigan.—A loan of £38,000 for electrical extensions is to 
he applied for. 

| Wiring | 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Armagh.—Cinematograph theatre. Architect, T. Houston: 
Kingscourt, Wellington Place, Belfast. 

Chesterfield.— Drill hall. Architect, W. H. Wagstaff. 

Croydon.—126 houses, J. Weller, Dalmalley Road.—Twelve 
houses, Norbury Court Estate Office.—Twenty-eight houses, 
Ashburton Avenue, W. Nottle, 250 Albert Road. 

Dukinfield.—New cinematograph theatre. 

Dundee.—New hospital in Seafield Road. 

Hawick.—New swimming baths. 

Hull.— Lighting of Saner Street schools. 

London.—Considerable extensions to Tooting Bec Asylum. 
Metropolitan Asylums Board. i 

New hotel, 88 Marylebone Road. | 

Nottingham.—New swimming baths in the Meadows 
District. 

St. Andrews.—Cinematograph theatre, North Street. 

Southend-on-8ea.—Swimming baths. Borough Engineer. 

South Shields.—Electric lighting of new wing, Nurses’ 
Home at Union. Architect, J. K. Morton, 57 Westgate 
Road, Newcastle-on-Tyne. 

Swansea.—Electric lighting of County Police Station. 
March 20th. Wilts County Surveyor. 


Miscellaneous 


Chichester.—Twelve months’ supply of electric lighting 
stores for County Asylum. Clerk. March 26th. 

Coventry.—Two double-deck top-covered and three double. 
deck non-top-covered cars. General Manager. March 27th. 

Portishead.—Now that the local electrie lighting company 
has got into working order, the Council have decided to sub. 
stitute electricity for the existing gas lamps in the streets. 
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Wallasey.—General stores for Electricity Department. 
Borough Electrical Engineer. April 12th. (See advertise- 
ment on another page.) 

Windsor.—The Board of Guardians are considering the 
question of lighting and power at the Old Windsor Work- 
house, and in this connection their attention may be usefully 
drawn to the experience at Eton, referred to in our “ Local 
Notes" column last week. Local opinion is that it is quite 
time the antiquated system of lighting and power at the 
Windsor Workhouse is improved. For several years the 
Windsor Electric Lighting Co. have offered to go into the 
matter and to supply current on advantageous terms, but 
hitherto the proposal has always been out-voted. 


| TENDERS RECEIVED AND ACCEPTED 


— - – — — ee 


Birkenhead.—Messrs. Chamberlain and Hookham have 
received an order for D.C. meters. 

Bolton.—Ten tenders have been received for two 4,000-kw. 
turbo-alternators for the new power station, and that of 
Messrs. J. Musgrave and Son, Ltd., has been accepted. Five 
tenders have been received for four water-tube boilers in- 
cluding superheaters and mechanical stokers, and Messrs. 
Babcock and Wilcox have been given the order. The order 
for economisers has been given to Messrs. E. Green and Sons. 
Tenders for switchgear are still under consideration. 

London: Islington.—The following tenders have been 
accepted: meters, British Westinghouse Co.; cables, British 
Insulated and Helsby Cables, Ltd.; lamps, arc-lamp parts, &c., 
Maxim Lamp Co., Pope's Electric Lamp Co., and General 
Electric Co., Heap and Johnson; service and network boxes, 
cable terminals, &c., British Insulated and Helsby Cables, Ltd., 
Callender's Cable and Construction Co., Lucy and Co., Sykes 
and Sugden, Dussek Bitumen Co., Indiarubber, Gutta Percha 
and Telegraph Works Co. 

West Ham.—Messrs. Chamberlain and Hookham have 
received an order for А.С, meters of 25-ampere capacity and 
upwards. 

Manchester.—The following tenders have been accepted 
by the Corporation : 300 kw. rotary-converter, General Electric 
Co.; 500 kw. motor-converter, Bruce Peebles and Co.; auto- 
transformers, British Electric Transformer Co.; H.T. switch- 
gear and E.H.T. panels, Ferranti, Ltd. 

Nelson.—The tender of the Tudor Accumulator Co. has 
been accepted for a traction battery, and that of Messrs. 
Newton Bros. for a motor-generator and booster. 

South Africa.— Messrs. Siemens Bros. Dynamo Works have 
received a contract for the supply of 31,800 ' Wotan "’ lamps 
for use on the South African railwavs. 

Staffordshire.—The Flectric Construction have received an 
order at £335 for electrical plant at the County Mining 
Institute, Burntwood. 

Worcester.—A three vears' contract for cable has been 
placed with the British Insulated and Helsby Cables, Ltd., 
in spite of some opposition at the last Council meeting. 


APPOINTMENTS AND PERSONAL NOTES 


юк 


Sir Oliver Lodge, F.R.S., has been elected President of 
the British Association for the meeting at Birmingham this 
vear, in consequence of the death of Sir William White. 
The Sectional Presidents for the Birmingham meeting have 
now been appointed, and Mr. J. A. F. Aspinall, General 
Manager of the Yorkshire and Lancashire Railway Co., is 
Chairman of the Engineering Section. 

Owing to the forthcoming departure of Mr. H. H. Couzens 
to take up an appointment abroad, applications are invited 
for the office of Chief Electrical Engineer and Manacer to 
the Hampstead Electricity Department. The salary is 
£700 a year with a bonus on the profits of the undertaking. 
A "'"consumers'" engineer is also required at a salary of 
£300 а vear. (See an advertisement.) 

Mr. S. T. Allen, at present Chicf Electrical Engineer to 
the Carlisle Corporation, is recommended for the post of 
Chief Electrical Engineer at Wolverhampton, at a com- 
mencing salary of £600 per annum. 

Mr. Charles Mittelhausen, who has recently resigned his 
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position as Engineer and Manager to the Bexley Council 
Tramways and Electricity Undertaking, was entertained to 
dinner, on the 28th February, at Whitehall Court, by the 
tramways managers of the Greater Metropolitan area. 

Mr. F. Clough has been appointed Chief Assistant Electrical 
Engineer at the new Essex County Asylum, Colchester. 

A Chief Electrical Engineer is wanted by the Heywood 
Corporation at a salary of £200 per annum. Applications 
to Town Clerk by March 21st. 

The Hackney Baii Committee make the following 
recommendations: that Mr. T. Dalby be designated Works 
and Sub-stations Superintendent, at a salary of £200 rising 
to £300 per annum; that the salary of Mr. E. Mathews, 
Testing Engineer, be increased from £130 to £140 per annum, 
and that the salary of Mr. E. Wilkinson, Generating Engineer, 
be increased from £117 to £127 10s., rising to a maximum 
of £150 per annum. | | 

Mr. L. Е. F. Bellamy has been appointed Borough Electrical 
and Tramway Engineer at Ilkeston at a salary of £200 rising 
to £260 per annum. 

Mr. W. H. Woods has been appointed Shift Engineer 
at the Stuart Street gencrating station, Manchester, at a 
salary of £175 rising to £190 per annum. 

Mr. James Stott, Borough Electrical Engineer and Tram- 
wavs Manager at Heywood, is resigning on account of ill- 
health. 

Mr. H. Wolfenden has resigned his position as Director 
and Chairman of the Edison and Swan United Electric 
Light Co., Ltd. Mr. C. J. Ford succeeds him. 

Mr. A. Prentice, of the Central London Railway Power 
House, has been recommended for the post of Station 
Superintendent at Walsall, at a salary of £200 per annum, 
after a trial. 

The recommendation to increase the salarv of Mr. W. 
Fennell, Borough Electrical Engineer at Wednesbury, by £25 
per annum, has been passed after a good deal of opposition. 


COMPANIES’ DIVIDENDS, REPORTS, 
MEETINGS, &c. 


= Ss 

Electrical Distribution of Yorkshire.—The capital is to be in- 
creased by £25,000. 

British Insulated and Helsby Cables.—The profit for last year 
amounted to £218,395, in addition to £63,651 brought forward. 
This represents an addition of £30,156 over the previous twelve 
months. А final dividend, making 10 per cent. for the year, is 
recommended, carrying forward £74,231. 

British L. M. Ericsson Manufacturing Co.—A dividend of 8 

er cent. is recommended on the ordinary shares, carrying: 
us £5,940. 

Metropolitan Electric Supply Co.—A final dividend, making 
4} per cent. for the year, is recommended for 1912, carrying 
forward £4,262. 

Vickers.—It is proposed to increase the ordinary share capital 
by 740.000 shares. They are to be offered to the existing 
shareholders at 30s., viz., a premium of 10s. 


Price of Copper.— Messrs. George Smith and Son, 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£69 to £69 10. (Last week the same.) 


Metal Filament Lamp Patents.—In the Chancery Division last 
week, Mr. Justice Sargant had a motion before him in the 
action of Osram Lamp Works, Ltd., v. Freeman. It appears 
that the defendant is selling the Gabrielle lamp. and Sir Alfred 
Cripps, K.C., protested against an interim injunction being 
granted restraining the sale of these lamps in the country, on 
the ground that there was a substantial defence to the main 
action now pending. No motion was made on the order, and 
the question of costs was reserved. 

Mr. Justice Swinfen Eady in the Chancery Division last 
week granted an injunction against Louis Schloss & Co. 
restraining them from selling lamps infringing Osram Lamp 
patents. It was stated that the lamps were purchased from a 
Beleian company. who in turn had received them from Turin. 

On Feb. 21st. in the High Court of Justice, Chancery 
Division, Mr. Justice Parker granted an interim injunction to 
the Osram Lamp Works, Ltd., restraining L. Apple. 13 Brewer 
Street. Recent Street, W. (Brewer Lamps). trading as the 
West-End Gas Appliances and Ironmongery Stores. his servants, 
agents, and workmen, from selling lamps infringing Osram 
Patents Nos. 25.899 of 1904 and 18.622 of 1966. The lamps 
in question were supplied by Louis Schloss & Co.. Rangoon 
Street. Crutched Friars, E.C. 
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SUMMARY 


^ 


AN “At Home " was given at the Royal Opera House, 
Covent Garden, last Saturday, to celebrate the twenty- 
fifth anniversary of the inception of the General Electric 
Co. (Page 158. ) 

A FULL description of the system of electrical power 
supply on the Rand was given in a Paper by Mr. A. E. 
Hadley at last Thursday' s meeting of the Institution 
of Electrical Engineers. The scheme involves some 

176.000 kw., and transmission is carried out at 
pee es up to 80,000 volts. There is also an exten- 
sive scheme of compressed air distribution. (Page 
159.) 

Tue short-circuiting of the temporary connections 
to a testing meter at the Greenwich power house of 
the L.C.C. tramways, last week, caused a serious arc 
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on the switchboard, and the breaking down of two 
generators. (Page 160.) 

A Parer by Mr. T. P. Wilmshurst, read before the 
Birmingham Local Section of the Institution of Elec- 
trical Engineers, reviewed the present position of 
electric cooking, and provoked an interesting dis- 
cussion. (Page 161.) 

“THERE were useful discussions on Mr. Pearce’s and 
Mr. Ratcliff’s street-lighting Paper in Manchester and 
Birmingham. (Page 162.) 

A PROBLEM concerning the accuracy of two phase 
meters is discussed in our Questions and Answers 
columns. (Page 163.) 

A NEW design of multiblade fan is described on p. 164. 

SOME interesting cinematograph films showing 
various processes in the manufacture of Wotan and 
Tantalum lamps were exhibited on Monday. (Page 
164.) 

A FEATURE of the electrical equipment of the East 
London Railway is the signalling arrangements, there 
being red and green lamps which light alternately. 
We also give some general particulars of the scheme.— 
Petrol-electric motor omnibuses are being tried in 
Hastings where, it is stated, the Dolter system is to 
be condemned by the Board of Trade. (Page 165.) 

Tue National Telephone Co. is appealing against the 
award for the value of their undertaking.—A scheme 
for maintaining communication between Aberdeen and 
Dundee by wireless telegraphy has been put before the 
Postmaster-General.—We also give figures relating to 
telephony and telegraphy in Canada. "(Page 165.) 

APPLICATION for the restoration of a lapsed patent 
for pull chain lamp-holders has been made by H. 
Hubbell, of America. А patent for an alternating 
current column printing telegraph, bv W. Higgins, 
expires during the current week, after a life of 14 
vears. The specifications published by the Patent 
Office on Thursday last include two dealing with dis- 
tribution protective gear, two dealing with heating and 
cooking, and one by S. G. Brown for a compensating 
arrangement for use with the patentee’s thermo-electric 
relays. (Page 166.) 

THe staff of the Barrow Electricity Department is 
assisting the Gas Department, owing to a strike.—An 
electrically-driven breakdown van has been purchased 
hy the Glasgow Electricity Committee.—Increases in 
the lighting and power tariffs are announced at Lowes- 
toft and Pembroke. (Page 107.) 

SWITCHGEAR is required at Shanghai; cable at Black- 
pool and Stalybridge; an electrically-driven pump at 
Taunton; electric pumping machinery at Hereford; 
and sub-station at Holmfirth. —Generating plant is also 
required in Canada and New Zealand, and electrical 
stores in Wigan, Bolton and Islington. (Page 167.) 

Tue Chelsea Electric Supply Co. are installing Diesel- 
engine plant, and the Clyde Valley Electrical Power Co. 
are issuing £300,000 new capital. (Page 167.) 
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The London Electrical Engineers. 


(To-nAv) THURSDAY, MARCH 20TH. Easter Camp.—Parade at Headquarters at 
12.45 p.m. C. Company.— Recruit Training, 7 to 10 p.m. ; Company Training, 
7 to 10 p.m. 

Pusey, Marcu 21st (Соор Fri: AY).— Headquarters closed. | тыы эы 
SATURDAY, MARCH 22ND. Headquarters open for Regimental business from = -—-- CHITI. 
10 a.m. till 12 noon. ACE 
Мохрлу; MARCH 24TH (BANK HoripAY).— Headquarters closed, » SAL J S 

TorspAy, MARCH 25:H. B. Company. — ш; эк Training, 7 to 10 p.m. =. E 

THURSDAY, MARCH 27TH. C. Company.—Recruit Training, 7 to 10 p.m.; ЖЕНЕ 
Сошрап y Training, 7 to 10 p.m. =—————Жж ЕЁ 

Fripay, Marcu ?8тн. D. Company.—Company Training, 7 to 10 p.m. yallli 

SATURDAY, MARCH 29TH. Headquarters open from 10 a.m. till 12 noon. —— (T. : 


A BIG BIRTHDAY PARTY 


ез Saturday evening the General Electric Co:s L£éd., 
celebrated the twenty-fifth anniversary of its inception 
by giving an “At Ноте” at the Royal Opera House, Covent 
Garden, at which their staff and a large number of the 
Company's friends and distinguished guests were present. 
The house was as full as it could be, and an excellent "star ” 
variety programme was provided. The artistes included Lydia 
Kyasht, who gave a selection of her artistie and graceful 
dances; Edmund Payne and George Grossmith, who raised 
storms of laughter and applause by their modernised version 
of "The Two Obadiahs" and their make-up as Balfour and 
Lloyd George; Harry Tate and Co. in " Motoring," Ruth 
Vincent, Wish Wynne, the Hudson family, Harry Dearth, 
Barclay Gammon, Clarice Mayne, and the " Sunshine Girls." 
Some excellent cinematograph pictures showed the manufac- 
ture of Osram lamps, scenes at the Witton works, views of 
the G.E.Co.’s branches in various parts of the world and of 
their headquarters. The moving pictures of lamp manufacture 
were excellent, and considerable amusement was elicited by 
the view of the wrappering department working at express 
speed, and heralded by the motto, “ Who said strength? " 
Another picture of even quicker motion showed how the works 
could be emptied of employees in two-and-a-half minutes at 
fire-drill. Among the films relating to the works at Witton 
a tinted one, showing a erucible being filled with molten iron 
in the foundry, and a series of pictures taken in the carbon 
works, were very fine indeed, in spite of the extreme 
difficulty that must have been experienced in taking them. 
Some moving pictures also gave an idea of the facilities for 
recreation enjoyed by the employees—cricket, football, tennis, 
pool, &ec. It is, we believe, the first time that industrial 
cinematograph pictures such as these have been exhibited in 
publie, and they impressed one both with tho magnitude and 
diversity of the G.E.Co.'s operations and the care in providing 
for the comfort and recreation of their workpeople. It may 
be mentioned, in passing, that the gallery of the theatre was 
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filled with workpeople selected on the basis of seniority. The A ea — )\ 
series of pictures of the G.E.Co.'s branches all over the world NNNM ———— тта is 
were interesting in showing a more or less familiar building 3 ~~ wb 


in different surroundings each time. 

We must compliment’ the Company, and particularly 
Mr. H. Clifford Palmer, who acted as Organising Manager, 
on the excellent arrangements and organisation. Bach guest 
was personally skal after, and all the 2,500 members of 
the audience, both ladies and gentlemen, felt “Аё Home" 
їп every sense of the word, enjoying the very finest variety 
programme under the most comfortable ‘and hospitable 
conditions. 

Last, but not least, we must congratulate the Company 
on its twenty-fifth birthday. During the twenty-five years 
of the G.E.Co.'s existence it has, with its branches and 
affiliated companies, risen to be the largest electrical manu- 
facturing company in the country, with a capital of over 
£1,000,000, and employing nearly 10,000 hands. 
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How to Read a Meter.—Judgment was formally entered 
on Tuesday in this action (ELECTRICAL ENGINEERING, March 
6th, p. 128) for the County of London Electric Supply Co., 
on the claim and the counterclaim, with costs in both cases. 
The Company’s meter readers had wrongly read a consumer's 
meter for 34 years, with the result that only one-tenth the А) 
actual amount of current used was charged for. The Com- ARAE V I PM 
pany’s claim amounted to £1,880, but an agreement was ИГ ГРЕВ 7, 
come to by which this was reduced to £1,730. 

Institution Journal.—At the meeting of the Institution of 
Electrical Engineers last Thursday, the President, Mr. 
Duddell, announced that the Council had decided to publish 
the Journal at fortnightly intervals during the session (from 
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November to July). The shape is to be altered, and the The above depicts a deeply thought-out scheme of 
size of the page is to be what is known as quarto," viz., the Suffragettes for depriving the community of electric 
10 in. by 7 in., or thereabouts; it is also announced that light by pouring water down the chimney to extinguish 
there will be no advertisements in it. A similar announce- the fires, 


ment was made at the dinner of the Birmingham Local 
Section last Friday. 
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POWER SUPPLY ON THE RAND 


PAPER describing the undertaking of the Victoria Falls 
and Transvaal Power Co. and the Rand Mines Power 
Supply Co., by Mr. A. E. Hadley, was read at last Thursday's 
meeting of the Institution of Electrical Engineers. 


foundation of the former company in 1906, which, abandon. 
ing its original proposal of transmitting power from Victoria 
Falls, subsequently took over the undertakings of the Rand 
Central Electric Works and the General Jslectric Power Co., 
and acquired from Messrs. Lewis and Marks rights to estab- 
lish & power station at Vereeniging. On the largest group 
of mines, controlled by the Rand Mines, Ltd., and Eckstein 


and Co., deciding to adopt electric driving, the Rand Mines | 


Power Supply Co. was founded, but the entire capital was 
provided by the Victoria Falls Co., and the whole undertaking 
is run practically as one concern, with a combined peak load 
of 88,000 kw. and sales averaging 1,850,000 units per day 
(including a certain amount of power supplied in the form 
of compressed air through pipe lines). The price of supply 
to the mines is in most cases 0°525d. per unit, and it is 
stated that the introduction of the scheme has reduced the 
cost of production of gold by an amount varying from 6d. 
to ls. per ton of ore milled. Motors aggregating 400,000 h.p. 
are installed, and supply is given to the town of Germiston, 
but not to Johannesburg itself. 

The generating stations now at work are as follows, in 
the order in which they were built. Brakpan (two 3,000-kw. 
sets), Simmerpan (six 3,000-kw. sets), Rosherville (five 
10,000-kw. sets and six 3,500-kw. steam-driven air com- 
pressors), and Vereeniging (four 10,000-kw sets). Three 
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7,000-kw. air compressors are also being installed at Rosher- 
ville and two more 10,000 sets are to be added to the 
Vereeniging equipment this year. At Robinson central air 
station there are six electrically-driven 3,500-kw. air com- 
pressors. All the electrical generating sets are three-phase 
50-cycle steam turbo-alternators, generating at such voltages 
as enable the stators to be constructed with one bar per slot 
and feeding the 40,000, 20,000 or 10,000 volt transmission 
lines through step-up transformers. The main transmission 
system consists of a 40,000-volt line stretching practically the 
whole length of the reef, and fed at four points, viz., Brak- 
pan, Simmerpan, Rosherville and at Robinson Central, where 
the supply from Vereeniging joins the reef. At present, 
however, the extreme western end is worked at 20,000 volts. 
The main transmission line passes through two further distri- 
buting centres at Hercules to the east and Bantjes to the 
west. From these six points distribution networks, laid out 
as ring mains, supply the various sub-stations on the mines. 
The three eastern distributing stations supply the system 
through 10,000-volt overhead lines. The central portion of 
the area is served by an uuderground 20,000-volt cable system, 
and the western distribution network, as previously men- 
tioned, is working at 20,000 volts by overhead lines. The 


The 
author first outlined the history of the undertaking from the ` 


Vereeniging station is connected to the Rand by an 80,000- 
volt line approximately thirty-five miles long, terminating 
at the Robinson Central distributing station, where tbe 
pressure i8 transformed to either 40,000 or 20,000 volts, these 
pressures being also coupled together through transformers 
aggregating 16,000 k.v.a. The 80,000-volt line is carried on 
two rows of steel towers spaced 500 ft. apart on 10-in. 
suspension insulators, five in series. The conductors are 
6-sq. mm. stranded copper with three earthed guard wires 
above them. Pin-type insulators are employed for the 
40,000-volt lines. The 20,000-volt cables have three circular 
100-sq. mm. conductors and are paper insulated, lead covered 
and armoured. All the circuits except the 80,000-volt line 
are protected on the Merz-Price system, without which a 
reliable supply on the ring main system could not have 
beon given, and the more expensive radial type of network 
would have been necessitated. The control of the switching 
on the entire system is in the hands of a central ''load 
dispatcher," who is in telephonic communication with every 
point. 

The lightning conditions are particularly severe in the 
district and in the earlier stages considerable trouble was 
experienced, and the means now adopted to prevent disturb- 
ance are the employment of earthed overhead guard wires; 
earthing the neutral of each separate section of the system; 
and careful selection and adjustment of lightning arresters 
to deal with the different conditions arising. Most of the 
arresters are of the horn type, as at the time of the initial 
installation the aluminium arrester was not on the market. 
Some aluminium arresters have been installed since. 

The generating stations are in general designed on the 
same plan, and a description is given in the paper of the 
equipment at Rosherville dam as being typical. Among its 
features is the completeness of the coal storage arrange- 
ments, and the use of the Pratt ejector system of induced 
draught to all the forty Babcock and "Wilcox marine-type 
boilers with no less than twenty-four separate short steel 
chimneys. There are five A.E.G. turbo-alternators of 12,000 
k.v.8., six steam turbo-compressors of 3,500 kw. and two 
more 7,080 compressors are being installed. The alternators 
run at 1,000 r.p.m and generate at 5,000 volts. The switch- 
gear is in a separate building at one end of the station 
and is all of the remote-control type. Considerable trouble 
has been experienced by the effect of short-circuits on the 
switches, owing to the low internal reactance of, the generatcrs 
and transformers. The momentary rush of energy on short. 
circuit can reach 500,000-700,000 kw. No oil switch as at 
present designed could interrupt this rush of power unassisted. 
The intensely hot gases formed by the arc after rising through 
the oil come into contact with the air and cause an ex- 


t 


_plosion, which more often than not is productive of a switch 


failure. Of the methods tried to obviate this difficulty the 
earthing of tħe neutral through a resistance has proved most 
valuable, as more than 90 per cent. of the faults start as 
faults to earth. On the first two Vereeniging machines two 
switches are employed in series, one introducing a non- 
inductive resistance; while on the last two machines, both 
of which have not yet been put into service, a two-move- 
ment reactance switch is being installed, constructed on the 
lines of an oil-break switch, but is provided with a second 
pair of contacts for the final break. The separation of the 
first pair of contacts introduces two reactances placed centrally, 
one on each terminal bushing inside the oil tank, and the 
second pair of contacts finally breaks the circuit. At some 
early date the system will also be sectionalised in order to 
reduce the rush of power on short-circuit, and in doing so 
reactances of relatively large value can be inserted between 
sections in those cases where it is not economical to separate 
adjacent sections permanently. 

The electrically-driven compressors at Robinson Deep are 
each divided into two units on the same shaft and are driven 
by synchronous motors of 2,000 k.v.a.-capacity, running at 
3,000 r.p.m. and designed to give a leading power-factor of 
85 per cont., thus greatly improving the general power-factor 
of the svstem. Special motor-generators are provided for 
E them up. Regulation is effected bv throttling the 
intake. 

The latter part of the paper is mainly devoted to the 
arrangements for the compressed.air transmission system, 
including interesting details of the methods of charging for 
and of metering the air, together with a few notes on the 
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transformer sub-stations on consumers’ premises, of which 
there are sixty, varying in capacity from 2,000 to 10,000 k.v.a. 
Discussion. 

Mr. J. A. RosEN1HAL (Babcock and Wilcox), in the course of 
his remarks, pointed out there was in the station described in 
the Paper 1:19 kw. produced per square foot of space, which 
he believed was a record. The nearest to this was at Dunston- 
on-Tyne, where the figure was 1:12 kw., and the next was Lots 
Road, 0°72 kw. Boilers arranged in bays at right angles to 
the engine-room were first adopted at Carville, and had since 
been repeated in a large number of stations all over the world. 

Mr. Н. Brazik (Charing Cross, West End and City Electricity 
Supply Co.) asked whether it was a fact that in the original 
line near Johannesburg ordinary barbed wire was used for 
guard-wire purposes, and wanted some further information 
regarding the lightning-protection equipment. The effective- 
ness of earthing the neutral largely depended upon whether the 
disturbances were unidirectional or oscillatory, in view of the 
inductance of the generators. 

Mr. А. P. Trotrer (Electrical Adviser to the Board of 
Trade) said that what we suffered most from in this country 
was the necessity for putting up transmission lines on such a 
small scale that stringent economy became necessary, and intro- 
duced difficulties which were not dreamed of on a large scheme 
such as that described in the paper. It did one's heart good 
to see a job which could afford two rows of poles side by side 
and protective gear throughout the whole system, as well as a 
ring main to keep up the supply in case of a shut-down on any 
part. He had always advocated the use of earthed guard 
wires. He asked whether there was any special reason for the 
24 ft. 6 in. clearance from the ground for the wires. He should 
have thought that 20 ft. was sufficient. | 

Mr. J. S. Нїснҥкїкгю (Metropolitan Electric Supply Co.) re- 
ferred to the co-operative method of fixing the charge, and 
said that the action of the Rand mine owners in substituting 
for their individual power plants supply from the public mains 
showed that the case for electric-power generation and distri- 
bution on a large scale had been proved up to the hilt. At the 
same time, the figure of 0°525d. given in the paper did not seem 
low. His opinion was that the guard wires should be of similar 
material to the line wires. 

Mr. A. Jacos (British Aluminium Co.) reckoned that the 
factor of safety allowed for on the overhead system came out 


at. about 2, which was very much less than it was in this: 


country. The towers seemed to have extremely long arms at 
the top, and in the event of any mishap to the conductors there 


would seem to be great torsional stress on them. 


He had 


worked out for comparison that a line of copper conductors, 
using rigid towers at 80,000 volts, would be £956 per mile, and 
а similar aluminium line £926 per mile, showing a saving of 
£30 per mile. This would be still more increased if towers of 
similar construction to those in use in South Africa were 
adopted. He asked the Author if there had been any trouble 
from corona losses, because he had heard of cases with 80,000 
volts transmission where there had been serious trouble from 
this cause, and where it had been necessary either to increase the 
diameter of the conductor by the insertion of a hemp core or 
to employ aluminium, which had a greater diameter by some 
20 per cent. than the copper equivalent. 

Mr. V. O. Davis dealt mainly with the compressed-air system, 
and expressed his agreement with the adoption of synchronous 
motors for driving the compressors. 

Mr. E. V. PANNELL (British Aluminium Co.) contrasted the 
type of tower that was now practically standard in America 
with that described in the Paper, and thought the former 
would come out the cheaper. In America, he said, they have 
abandoned the equilateral arrangement of conductors, and he 
wished to know whether in South Africa this method was con- 
sidered vital in connection with the balancing of the circuits. 
The use of concrete for foundations represented 50 per cent. 
of the cost of the tower, and if this could be done away with 
it would be a great advantage from an economic point of view. 
A guard wire was as essential from the mechanical as from 
the electrical point of view. He deprecated the use of a cheap 
material for the guard wires, and instanced a case on the 
Central Colorado transmission lines where a serious short had 
occurred from the breaking of the guard wire. 

Mr. Arthur Wricut looked forward to the time when the 
whole of the transmission lines in South Africa would be 
underground, as this was the only way of, avoiding troubles 
due to atmospheric conditions. 

Mr. A. Е. Наргкү, in reply, said that a 24 ft. 6 in. height 
was necessary to comply with the regulations. 'There was a 
time when they thought they would have had eerious legislative 
ditticulties, but the final Act which had been passed was as fair 
as could have been expected. He would have liked to have 
seen the price of 0°525d. five or six per cent. higher Tor the next 
two sears, and then to be reduced to 0°525d. In criticising this 
price, they must remember the difference in the purchasing 
power of money in South Africa and in this country. The 
contracts provided that after 6 or 6j per cent. was paid upon 
the Company's capital, any surplus was divided between the 
consumer and Power Company as to 4 and 3 respectively. 
There were other clauses in the contract providing for varia- 
tion in price according to the cost of railway freights, &c. 
They used galvanised steel for guard wires. The factor of 
safety was not 2, but 5; and in further answer to Mr. Jacob 
he said that experiments had been made on each class of pole 
line, so that all the wires on one side of the pole were broken 
simultaneously, and on none of them was there any twisting of 
the arms. ‘There had been no corona loss. He did not agree 
with Mr. Pannell that pole lines in America were becoming 
standardised, and he had seen most of the systems recently, in- 
cluding the Central Colorado. He did not agree with Mr. 
Wright as to placing the lines underground, as each year there 
was lege and less disturbance by lightning. 


BREAKDOWN ON THE L.C.C. TRAMWAYS 


N unfortunate chain of accidents resulted in the inter- 
ruption of the London County Council tramway service 
for an hour at the time of heaviest traffic on Monday, last 
week, and a diminution in the service a few days later. 
The primary cause of the breakdown on the Monday after- 
noon was a short-circuit on the temporary connections to a 
checking meter for testing the meters in the Greenwich power 
house. These leads were connected at one of the isolating 
plugs on the main switchboard, and the arc flashed across 
on to two adjoining generator cells. The serious are on the 
switchboard fused a considerable amount of copper on to the 
insulators, and, in addition, some of the stator coils of one 
of the large 3,500-kw. generators driven by the reciprocating 
engines broke down. It took about an hour to get things 
in running order again, and the service was then renewed. 
Two days later, however, it was found that the strain had 
damaged the insulation on the stator connections of one of 
the 5,000-kw. turbo-generators as well, and this went to 
earth. The capacity of the station was thus reduced by 
8,500 kw., and at present there is practically no reserve, 
so that, although a limited amount of current could be obtained 
on a few overhead sections which adjoined lines run by neigh- 
bouring local authorities, it was necessary to diminish the 
car service, and over 100 cars had to be taken off on various 
parts of the system to lighten the load. 
It is anticipated that the necessary repairs will have been 
completed and normal service resumed early next week. 
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ELECTRIC COOKING AND HEATING 


PAPER entitled, ‘‘The Commercial Aspect of Electric 

Cooking and Heating,’ by Mr. T. P. Wilmshurst 
(Borough Electrical Engineer, Derby), was discussed on 
Feb. 26th by the Birmingham Local Section of the Institu- 
tion of Electrical Engineers. The author referred to the 
great progress which had been made by gas cooking, which 
was first in the field, and said that until recently electric 
cooking was to all intents and purposes non-existent. Much 
of the early apparstus was designed without due regard 
to the conditions under which it was to be used. He 
thought that much of the recent progress was due to the 
foresight of Mr. A. Е. Berry, who originated the “Tricity " 


apparatus, and to the excellent demonstrations made with it 


round the country by Mr. F. S. Grogan. At Derby, for 
example, only two cookers were on the mains before Mr. 
Grogan's visit, but over thirty consumers adopted electric 
cooking within two months. Mr. Wilmshurst summed up the 
main advantages of electric cooking as follows :—Absolute 
cleanliness. Absolute certainty of results, owing to the volt- 
age limit restrictions laid down by the Board of Trade. This 
is in marked contrast with the results obtained with gas 
cookers, owing to the wide fluctuations of gas pressure in 
practice, or with the results with coal ovens. With the 
* Tricity " system absolute evenness of temperature is 
attained by a simple arrangement of deflectors fixed under 
the top heater and over the bottom heater. With an electric 
cooker it is only necessary to weigh the joint anf allow 
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fifteen to twenty minutes per pound, according to taste, and 
at the predetermined time the joint is taken out with the 
certainty that the meat will be cooked perfectly and without 
the door of the oven having once been opened. A saving 
owing to the diminished loss of weight as compared with other 
methods was another important point. 

He particularly dwelt on the last advantage, giving some 
striking figures, and mentioning one case whero the saving 
in meat as against coal-fire cooking was so great as to 
far outweigh the cost of current at 14. per unit. In some 
electric cooking outfits there is no provision for boiling small 
quantities of water with rapidity. To meet this difficulty 
& neat arrangement has recently been devised by Mr. Berry. 
A specially-shaped kettle is used, into which can be inserted 
a cartridge element (Fig. 1). The resistance strip is wound 
on а copper tube covered with a layer of pure mica, the 
connecting leads consisting of four strands of the element 
laid along the tubes in longitudinal grooves so as to prevent 
lumps. Over this strip is wound two layers of thin copper 
tape insulated from the winding by pure mica. А brass 
cap, fitting tightly on the tube and then opened out to 
slip over the tape, finishes one end; and at the other end 
is а brass terminal box, which carries the contact pins. 
When all the parts are assembled the whole apparatus i) 
soldered up solid and watertight. A smaller tube is fixed 
down the centre of the main one into the plug closing the 
end carrying the terminal box, and has holes at the bottom 
end :. the other end carries a small umbrella." This arrange- 
ment allows the water to circulate inside, the * umbrella " 
preventing the outflowing stream interfering with the cold 
water entering. Тһе loading is 1,200 watts, and this can be 


assisted by standing the kettle on the hot-plate. With an 
initial temperature of 40? F. three pints of water can bo 
boiled in six minutes with 2,000 watts, at an efficiency of 
over 98 per cent. 

In Derby the rents charged for hired cookers are as follows : 
For an outfit including "duplex"' extension heater and oven, 
4s. per quarter; including griller and grease pan, 4s. 3d. per 
quarter; additional extension heater, ls. 4d. per quarter. 
The small utensils used in conjunction with the hot-plates 
are sold outright at prices approximately 10 per cent. above 
net cost. The consumption of energy with the “bright” 
oven usually amounts to 1 to 1} units per person per day, 
and at 14. per unit the author believes this will compete 
with gas at 2s. 6d. per thousand cubic feet. With electricity 
at id. or 4d. per unit there was no question of the economy 
of electric eooking. 

After a few words on radiators, the author passed on to 
electric water heating, which financially was the most difficult 
problem to deal with. He pointed out the much higher 
efficier@v of electric heaters over coal or gas, and proceeded 
to describe the '' Therol" heater in which an even load factor 
is obtained by the provision of considerable heat storage 
capacity; the Belenus boiler, which can be fitted to existing 
hot-water systems, and the Belling geyser (see ELECTRICAL 
ENGINEERING, Vol. VIII., р. 324, June 18th, 1912), in which 
the water-supply and electrical control are interlocked. These 
appliances brought the hot-water problem within the range 
of practical engineering, but the cheapest solution was to 
discard the coal fire altogether, to use a coke stove for water 
heating and to cook by electricity. In conclusion the author 
considered briefly some of the various systems of charging, 
of which he considered that the two best were the '' Norwich " 
system and the “ Telephone" system. Once a satisfactory 
price could be obtained, he said, the load would follow as 
a matter of course. 


Mr. F. S. Grocan (British Electric Transformer Co.), in 
opening the discussion, deplored the practice of small supply 
authorities of experimenting with cooking apparatus rather than 
accepting manufacturers’ wares. He was a strong advocate of 
cooking demonstrations of such а nature as to teach the public 
to apply their existing knowledge to electric cooking, besides 
giving definite costs. Referring to the saving effected by 
diminished loss in weight, Mr. Grogan emphasised the fact 
that a joint of meat, once seared, is better cooked at a lower 
temperature, and it is for this reason that far less shrinkage 
occurs. He guaranteed to lose only 10 per cent. in weight in 
the cooking of a joint, as against 5 per cent. to 35 per cent. 
loss by gas-cooking, a great point against the ordinary gas- 
cooker being the difficulty of rapidly lowering the temperature 
owing to the large amount of heat stored. An interesting in- 
stance of electric cooking was given of a school where the 
energy uired to cook for 100 boys worked out at 4 unit per 
day per head. He had been informed that at Southampton 
is per cent. of the cookers let out on hire had been thereby 
sold. 

Mr. Exuiorr, referring to water-heating, stated that 3 units 
were necessary to raise an ordinary water bath (25 gallons) 
from 60° to 100° F., and mentioned an interesting device 
whereby the temperature was kept constant by a thermometer 
automatically operating a relay which regulated the current for 
the heater. 

Mr. PHiLLIPS thought that the explanation of the reduced 
shrinkage in meat cooked electrically lay in the fact that, as 
there were no noxious fumes, no ventilation was necessary. 

Mr. Fennet (Borough Electrical Engineer, Wednesbury) was 
favourably impressed with both the “Tricity”? and ‘‘black”’ 
types of cooker after two years’ experience with both, very even 
results in cooking being obtainable: he thought that the saving 
in weight, being only water, was of little account, and con- 
sidered that there was much in favour of auxiliary cooking 
apparatus, such as toasters, grilers, &c., but was convinced 
that there was a great future for an electric oven which could 
be purchased for £4. 

Mr. Morrison (Electric & Ordnance Accessories) stated that 
the demand for electric cooking apparatus was far greater in 
the Colonies than at home. He thought ‘‘black’’ a poor term, 
since many cookers so called were vitreous enamelled inside and 
outside; he gave some figures obtained from a cooker of this 
type showing the ''shrinkages" to be approximately the same 
as those given by Mr. Wilmshurst. He considered that, in 
view of the 100 per cent. load-factor, supply companies should 
afford a special low rate for water-heaters. 

Among other speakers, Mr. N. B. Rosmer (Messrs. Moffett & 
Rosher) expressed unfavourable views as to electric cooking. 
Dr. С. C. Garrarp (General Electric Co.) thought that the 
'"black"' lagged oven must certainly be more efficient than the 
so-called ‘‘bright’’ type. He considered that the water driven 
off was not in a “free” state, and therefore represented a real 
loss. Mr. Dewssury found that electricity at 075d. was equal 
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to gas at 1s. lld. per 1,000 cubic feet. Mr. W. E. Milns 
advocated the necessity of a cheap and durable oven with 
heating elements easy of replacement, and advocated metallic 
braided flexible cord. He gave, as his own experience, the 
figure of 82 units per week for five people, which included all 
household cooking and heating for November except baths; 
he found the cost to be about 15 per cent. more than gas for 
electric cooking. In any type of electric oven the wastage 
in meat was 10 per cent. 


RECENT. DEVELOPMENTS IN THE STREET 
LIGHTING OF MANCHESTER 


(Discussion in London, continued from р. 142 of last issue.) 


Professor J. T. Morris (East London Technical College) said 
that some years ago he had made a series of tests in his 
laboratory on high-pressure gas lamps, and the figures he got 
were almost exactly corroborated by the tests mentioned in the 
paper. As a rule, high-pressure gas lamps did not give their 
guaranteed candle-power. He had worked out from the figures 
in the Paper that, in the case of electricity, 60 to 65 pe® cent. 
of the cost was for current, whilst in the case of gas 80 per 
cent. was for the cost of gas used. Trimming and maintenance 
for the arc lamps came to 7 to 8 per cent., against 15 per cent. 
for gas, and, finally, carbons in the case of the arc lamp 
accounted for 28 to 30 per cent. of the cost, whilst in the gas 
only 7 per cent. could be attributed to mantles; but it must be 
borne in mind that this 7 per cent. referred to lamps which 
gave half the proper candle-power, and it was very obvious that 
as the candle-power was brought up, the life of the mantles 
would be shortened very largely.  . 

Mr. J. S. Dow (Assistant Hon. Sec. Illuminating Engineering 
Society) said that the rays which caused the most glare were 
those at the small angles from the horizontal, which were also 
the ones required for a uniform illumination. He, however, 
was an advocate of even illumination. He supported the metre 
as the standard height for measurements of illumination, both 
. because it was recommended by an International Committee on 
nomenclature, and because it was the height always used for 
indoor measurements. 

Mr. 8. L. Pearce, in reply, dealt briefly with a few of the 
points ‘raised. As to lowering gear, Portland Street was 
adjacent to the Dickinson Street Works, and consequently it was 
an easy matter to run out a tower wagon. Further, they had 
no compulsory powers for making fixtures to the house fronts, 
and there might be difficulty in getting permission to fix winches, 
&c. With regard to the question of cost raised bv Mr. Sea- 
brook, the figures given simply showed the actual cost to the 
department; they included allowance for a contribution to 
reserve and rate aid. Replying to Mr. Harrison, he said that the 
pressure of gas in Manchester was 55 to 60 inches water gauge, 
which was substantially lower than the pressure used in London, 
but even with this reduced pressure there was a very consider- 
able amount of leakage from the high-pressure mains. He 
thought the time had gone by when the gas people claimede 
anything like 50 or 60 candles per c. ft. He believed that 
quite recently Mr. Goodenough himself had dropped the figure 

own to 40, and even that was on the high side. "The calorific 
value of the Manchester gas was 550 B. Th.U. gross and 500 net. 
In reply to Mr. Bailey, the graded frosting on the globes did 
not diminish their life. 


Mr. RarcLirr also replied to some of the points raised. Не 
disposed of Mr. Dow's remark as to glare by Боа out that 
at the smaller angles one did not see the naked arc at all. 


Mr. А. P. TROTTER, in a written communication, said that 
the difference between the illumination by electricity and gas in 
the two trials in Manchester was imperceptible without a photo- 
meter, and the price was in favour of electricity. Where an 
illumination (on a horizontal plane 3 ft. 5 in. from the ground) 
of half a foot-candle with a ratio of maximum to minimum of 
33 is wanted, this was an excellent way of doing it, but it 
must not be assumed that so high an illumination was always 
required, or that a capital expenditure of £1,500 per mile of 
street and £250 per mile per annum was necessary. For the 
measuring of illumination, a direct-reading illumination photo- 
meter would have been less cumbersome and fatiguing than the 
one used by the Authors. To say that a dioptric shade has a 
strongly defined optical centre was to admit that it was intelli- 
gently designed; but he had seen dioptric shades offered for 
street lighting in which no intelligence had been used in the 
design, and had seen well-designed shades so unintelligently 
used as to defeat the intended effect altogether. With a fixed 
focus arc there should be no difficulty in setting the shade as 
the inventor or designer intended. He had long ago changed 
his opinion about the value of uniform illumination for street 
work, and considered a street to be more usefully lighted when 
the ratio of maximum to minimum is 15, or even greater. The 
graded frosting was simple and effective, but was like regulating 
the speed of a steam engine by a brake instead of by the 
steam admission. 


Marcu 20, 1913. 
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Discussion IN MANCHESTER, FEBRUARY 25TH. 

Dr. E. RosENBERG (British Westinghouse Co.) thought the 
lighting in Mosley Street and Portland Street bore evidence 
of competition, for the degree of illumination was too great; 
the glare in Portland Street and Mosley Street was equally bad. 

Alderman WALKER said that Manchester had actually been 
losing money on street lighting since 1904, because the Gas 
Committee was the illuminating authority. They used at 
Mee 025 unit per head of population for street lighting in 
Manchester, compared with 6 units per head in Edinburgh. 
To the list of advantages of electric ТЕА over gas, should 
be added the great point of reliability. The report of the gas 
expert claimed for the gas lamps, ‘‘freedom from involuntary 
extinction," but the report showed that while out of 16 arcs, 
only two were out for about one hour each during the period 
of the tests, out of the gas lamps, two were out all night, and 
others for half an hour or one hour. | 

Mr. Н. К. Вовхетт (Barrow) considered the figure of 3:254. 
per trim altogether too low. Adding capital charges, the cost of 
the electric lighting system described worked out at £500 per 
street mile, which was much more than most towns could 
afford. А 0'5 foot candle standard adopted was too high, and 
quite unnecessary. Its use would entail the raising of the 
standard for the side streets, and would be thus still more ex- 
к There was a critical point where metallic filament. 
ighting became cheaper than arc lighting. 

Mr. A. E. Ахсогр (С.Е. Co.), оп the question of globes, said 
that the glass should be so shaped that the retlection of the 
arc could be seen in it when looked at from a constant angle. 
Glare should not be so very noticeable. Frosting the inside of 
the globes spoilt the reflecting quslities. 

Some questions were then asked on various other points by 
Dr. Zettel (С.Е. Co.) and Mr. E. М. Hollingsworth (St. Helens), 
and Mr. H. T. Wilkinson (Wardle Engineering Co.), spoke in 
favour of overhead suspension of the lamps over the centre of the 
road. Mr. R. G. Cunliffe (Manchester Tramways) was also in 
favour of this, and said that from the point ot view of street 
users the glare from the centre lighting did not strike into the 
drivers’ eyes, and the result was that the speed was very much 
increased.  ' ; 

Dr. E. W. MancHaNT (Liverpool University) thought from 
the reaults of some tests, that the frosted globes absorbed much 
more light than was commonly supposed. 

Mr. s. L. PEARCE, in rary to some questions, said that to 
the gas costs, the bye-passes were not included, and all leakage 
was eliminated. The maintenance costs were borne out by their 
experience, and were perhaps accounted for by the proximity 
to the station. There was always a great loss to tramways 
through the slowing up of the cars owing to traffic congestion, 
and it appeared to him that better illumination might do some- 
thing to reduce this at night. Mr. Н. A. Ratcliff also replied. 

. Discussion 1х BIRMINGHAM, Marcu 12тн. 

Mr. К: A. Снаттоск (City Electrical Engineer, Birmingham) 
said that the figures of candle-power given corroborated the 
general impression among electrical engineers as to the in- 
accuracy of the claims made by gas people. It was well known 
that electric lamps gave their full rated candle-power. The 
results obtained with street arc lighting in Handsworth 
ee agreed generally with those given in the Paper. 

he absence of candle-power between 80° and 90° in Fig. 4 
could be remedied by using lamps with two carbons, one 
vertically over the other, instead of the converging type usually 
employed. In this case the bottom carbon was positive. 

Mr. E. Crocker (Birmingham Electricity Department) com- 
mented on the extremely low variation factor (3°75) obtained 
with the frosted globes used. He had taken some measure- 
ments in a road lighted with incandescent gas lamps, and found 
the variation factor as high as 18. 

Mr. M. Sotomon (С.Е. Co.) pointed out that the curves 
in Figs. 1 and 2 agreed extremely closely with those given in 
his Paper on flame arcs, which were deduced from laboratory 
experiments. He considered that the shape of the inner globe 
finally adopted had as much effect in improving the distribution 
А] | alterations in the shape of {һе spinnings and the outer 
globes. 

Mr. A. M. TAvLoR (Chairman) suggested that there was need 
for a further factor in addition to the variation factor in order 
to indicate the rate of change of the illumination. 


I.E.E. Students’ Section.— The unique informal dinner held 
on Friday evening last at the ’Tricity House was a most enjoy- 
able function. Both the dinner itself, the musical items pro- 
vided by the Students of the Institution, and the speeches, were 
apparently thoroughly enjoyed by everyone present. Among 
the toasts may be mentioned those of ‘‘Electric Cooking’’ and 
"Point Five Juice," which were proposed in short, humorous 
speeches, the former by Mr. ©. M. Hills and the latter by Mr. 
G. W. P. Page, who was the originator of this all-electric 
dinner. The former toast was responded to by Mr. C. H. 
Smyth (Mains Engineer, Marylebone Electricity Supply) іп 
a more technical vein, and the latter by Mr. J. Mould, who 
made some jocular remarks. The Chairman of the Students’ 
Section, Mr. J. C. Rennie, presided, and the active Hon. Secre- 
tary, Mr. E. T. Driver, was also present. 


Mancn 20, 1913. 
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QUESTIONS AND ANSWERS BY 


RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under ‘‘Answers to Corre- 
spondents,’’ or replies will be invited from our readers. Опе 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 


Answers: А fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 58. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, 1f, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate Meet of paper attached to the manu- 
script. Competitors may adopt a ‘‘nom de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision із final. 


QUESTION No. 1,331. 


What formule are generally used in the design of fans for 
cooling the windings of alternating-current motors? Have any 
recent papers or articles been published upon this subject ?— 
** INQUISITIVE." 


(Replies must be received not later than first post, March 27th.) 


ANSWERS TO No. 1,329. 


In & workshop with 2-phase, 4-wire installation, two single- 
phase meters are provided by the Supply Co. for purpose of 
charging. A two-phase meter is also connected for checking 
purposes. The load is mixed, and consists of: (a) lights; 
(4) some two-phase induction motors; and also (с) a single- 
phase motor. It has been found that the meters agree when 
(a) and (b) are running, but when (c) is switched in the single- 


phase meters register less than the two-phase meter. The. 


meters have been tested separately and found correct.—S. C. R. 


The first award (10s.) is made to ‘Oum " for the following 
reply :— 

As the actual discrepancy between the readings of the 
two single-phase meters and the reading of the two-phase 
meter under case (c) is not specified, it is only possible 
to suggest a probable explanation of the observed difference 
in the registrations. Obviously the meters have been cor- 
rectly connected in circuit, for otherwise the readings would 
not agree under cases (a) and (b). In view of the fact that 
all three meters when tested separately were found to be 
reading correctly, it certainly does seem remarkable, on the 
face of it, that the consistency of the readings should be 
destroved by simply altering the load conditions as under 
(c). The trouble, I think, rests with the two-phase meter. 
No particulars regarding its construction are given, but 
presumably it comprises two single-phase meter elements 
in accordance with standard practice. It would be interesting 
to know whether the two elements operate both on one disc, 
or if each element acts on its own disc, the two discs 
being connected to the same spindle. Both constructions 
are adopted in practice, and whilst there is theoretically no 
difference between them, there is actually a considerable 
difference, due to the fact in the former case it is practically 
impossible to entirely eliminate the interaction between the 
two driving elements. There is, as a matter of fact, a 
slight interaction in an ordinary two-dise meter, but with 
a good design this would be very small on balanced loads. 
The two-phase meter was probably tested on a single-phase 
circuit by coupling the two meter elements in series. On this 
assumption, "S.C.R." would most likely find, if the meter 
was tested on а two-phase circuit so as to reproduce exactly 
the operating conditions, that it was reading considerably 
im error ав a result of the interaction effect referred to 
nabave. Under working conditions this error would not be 
serious so long as the two circuits were fairly balanced. This 
condition of affairs, I take it, exists under cases (a) and (b). 
As soon, however, as the single-phase motor is switched 


on, the load on one phase will bo much greater than on 
the other, and the error in the reading of the two-phase meter, 
as a result of interaction, will manifest itself. Hence the 
discrepancy in the readings observed. 


The second award (5s.) is made to “J. E. R. R.” who. 
writes as follows :— * 

One thing that will account for the speeding-up of the 
two-phase meter is magnetie interaction between the two 
integrating elements. Magnetic flux strays from the current 
coil of one element to that of the other and affects the 
speed of the disces. This interaction may be very slight,. 
probably nil, when cach element is equally loaded and each 
current lags its voltage equally. This will occur when the 
lights and two-phase motors are in use. When one element 
is given a larger and lower power-factor current, the inter- 
change of flux may be appreciable and affect the accuracy 
of the instrument, which will happen when the single- 
phase motor is switched on, but, under the same conditions,. 
no such interaction can occur with the single-phase meters,. 
and they should still read correctly. In a paper read before, 
the Institution of Electrical Engineers on March 23, 1911, 
on the subject of Meters (see ELECTRICAL ENGINEERING, Vol. 
VII., page 163, March 30th, 1911), the results of tests. 
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on various meters for this interaction were given. It was. 
found that when one element had a different power-factor 
to the other the meters read incorrectly, and that varying 
this difference of power-factor varied the percentage error. 
No matter which phase we switch the single-phase motor on, 
the meter would read fast, for it would alter the power- 
factor of one current somewhat, as shown in Figs. 1 and 2, 
from which it will be scen that the phase difference between 
the currents may be approximately 120° or 55°, either of which 
conditions will speed up the meter and make it read more 
than the sum of the two single-phase meters. The question 
states that each meter has been tested and found correct. 
No doubt the test has been carried out on the two-phase 
meter with the Р.Е. of each element equal, or possibly 
on unity P.F.; in either case this interaction would be 
exceedingly small. It has been found that this interaction 
does not exist to the same extent in all makes of instruments. 
It depends a great deal on the construction of the magnetic 
circuits and the nearness of one element to the other. In 
some makes of instruments its effect is negligible for all 
practical purposes, whilst in others it may amount to 5 per 
cent. The percentage error will also vary with the load, 
being greatest on the lower loads. The fact remains that 
very few meters are free from this interchange of flux 
when the power-factor of the current in one element differs 
from that of the other, and it is always advisable before 
using polvphase meters on inductive or mixed loads to first 
check them with two reliable single-phase instruments on 
the kind of load they are to work on. In this instance it 
will be more reliable to take the sum of the two single- 
phase meters as being the more correct reading of the power.. 


A NEW MULTIBLADE EXHAUST FAN 


THE General Electric Co. (67 Queen Victoria Street) 
have put on the market an improved type of electric 
fan which is a combination of the "Freezor"" exhaust fan 
motor and Pitters Patent blades. The multiblade principle 
calls for a proper arrangement of a number of narrow blades, 
one behind the other, in position according to piteh and 
curve of the blades. The effect is that the total volume 
of nir displaced by each group of blades is far larger than that 
bv а single blade of the ordinary type, the resistance is 
much less and no eddy currents are formed. A considerable 
increased efficiency is thus produced. | 
A comparative test has been reeently taken with an 
ordinary l8-in. box blade and with an 18-in. three-way Pitter 
blade fan; both have been run with the same motor and 
under the same conditions, at speeds of 656 r.p.m. and 671 
r.p.m. respectively (the speeds on the multiblade fan going 
up slightly, as the resistance is less), with an energy con- 
sumption of 84 watts in both cases. The former displaced 
1.455 cub. ft. of air per minute and the latter displaced 
2.310 cub. ft. of air per minute, The air measurements 
were taken 2 ft. away from the fan on the input side, and 
not in close proximity to the blades on the outside, as is 
usually the practice. and under which condition naturally 
higher figures can be obtained. The Company point out 
that as far as economy is cancerned the introduction of 
this fan is doing to the electrie fan industry what the 
Osram lamp did to the electric light industry—it effects a 
saving im the same manner, for, with the same amount 
of current. a greater volume of air can be circulated, or, to 
put it another way, the same volume of air as is now being 
circulated with an ordinary box-blade fan ean be circulated 
at a far lower current consumption. 


THE MANUFACTURE OF WOTAN AND 
TANTALUM LAMPS 


А 

T the invitation of Siemens Brothers Dynamo Works, 
4X Ltd. (Lamp and Fittings Department, Tyssen Street, 
Dalston, N.E.), we had the pleasure on Tuesday of being 
present at a most interesting private exhibition of the new 
"industrial" cinematograph films, that have been prepared 
to show the processes of manufacture of Wotan and Tantalum 
drawn-wire lamps. The demonstration was given at the 
studio of Messrs. Pathé Freres, Ltd., where we were most 
hospitably received by Mr. Н. A. Pryor and other Siemens 
friends. Considerable difficultics were encountered in the 
taking of these photographs, involving as they do representa- 
tions both of very small articles and rapidly moving machinery 
near to the camera, but these have been well surmounted, 
and an exeellent series of films has resulted, which is bound 
to be popular when exhibited throughout the country. The 
filins are confined to the operations actually carried out at the 
works at Dalston. We are first given an idea of the scale 
on which all this is being done by exterior views of the 
works, some showing the army of emplovecs leaving at the 
dinner hour and some streams of railway vans laden with 
hunps. We then follow the various operations forming the 
building up of the lamps themselves.  lixpert glass workers 
are seen making the necks, the supporting spiders, &e., pre- 
paring the bulbs for their reception, and adding a tube on 
the " pip " end for exhaustion. It was also shown how some 
of these operations сап be carried. out at higher speed by 
ingenious machines. Other employees are shown winding 
the wire on to the spiders and sealing the completed neck, 
support and filament into the bulb, an operation which is 
also earried out by machinery as well as by hand. The sealing 
off of the lamp after exhaustion was next shown, and the 
subsequent cap-mounting, stamping, testing, inspecting and 
packing operations. These films should open the eves of 
the public as to the number and complexity of the processes 
employed in lamp making. They are indeed a revelation 
as regards both the skill and speed of the workers and the 
ingenuity exhibited in the machines, and they reflect great 


ч 


credit on the department and its energetic manager, Mr. Г. 
P. Barfield, 


Electrical Trades Benevolent Institution. —We have received a 
copy of the annual book of reports and list of members, sub- 
scribers, &c., from this institution, which reflects very satis- 
factory progress during 1912. А special letter of appeal signed 
by Sir William Preece is being issued in connection with the 
forthcoming festival dinner. 


ELECTRICAL ENGINEERING 
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CATALOGUES, PAMPHLETS, &c., RECEIVED 


VARIOUS INSTRUMENTS.—A new list issued by The India 
Rubber, Gutta Percha & Telegraph Works, Co., Ltd. (100-106 
Cannon Street, E.C.) gives particulars of some of the company’s 
well-known instruments. Included are telegraphic apparatus— 
Wheatstone, Morse, tapper keys, pole-changers, &c., as well 
as the Raymond-Barker multi-tone vibrating transmitter, light- 
uing protectors, testing apparatus of all kinds, and various 
accessories. Water.level indicators апа Walker's train de- 
scribers, semaphone repeators, and bells for railway, mining, 
and other purposes are also listed. 

TELEPHONES.—A leatlet from the Sterling Telephone & 
Electric Co. (200 Upper 'Thames Street, E.C.) gives particulars 
of watertight magneto-ringing mining telephones in Неи 
cast-iron cases. 

RISE AND FALL PENDANTS.—A new list illustrating a 
number of rise and fall pendants suitable for dressing-rooms, 
&c., has just been issued by Siemens Bros. Dynamo Works. 
Ltd. (Tyssen Street, Dalston, N.E.). All the fittings are of 
artistic design, and some are very handsome. The prices also 
are quite moderate. 
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Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice їп 
“Electrical Engineering." 


MERCURY VAPOUR LAMPS FOR CINEMATOGRAPHS. 
The advantages of Mercury vapour lamps for use in connection 
with the production of cinematograph films are set forth in a 
leaflet from the Westinghouse, Cooper. Hewitt Co., Ltd. (80 
York Road, King's Cross, N.), who will be pleased to supply 
additional information on this subject. 

WIRES AND CABLES.—A sectional catalogue from Simplex 
Conduits, Ltd. (116 Charing Cross Road, W.C.), gives prices 
and particulars of wires and cables of English manufacture, 
incid our the usual grades of vulcanised indiarubber insulated 
wires and cables ior electric lighting, flexible cords, and bell 
wires. 

REFLECTORS.—The new catalogue of ‘“‘Sunlite” and “ Sun- 
line’’ reflectors of tne Sun Electrical Co., Ltd. (118 and 120 
Charing Cross Road, W.C.), is one of the most complete that 
has been issued. In addition to the well-known standard lines 
of these retlectors, a large variety of special patterns for facia 
lighting, concealed hghting, picture lighting, &c., are included. 
For the last-mentioned purpose, a new reflector, particularly un- 
obtrusive in appearance, has been introduced which gives very 
even ilumination without glare from the top of the picture 
onlv. A variety of small window fittings are listed. Outside 
lanterns and reflectors are also dealt with, and a few pages 
are devoted to suitable incandescent lamps. 

ELECTRIC HEATERS.—A leaflet from Н. S. Martin (24 
Great Ancoats Street, Manchester) depicts by the aid of vivid 
colour-printing one of their “‘Redglo”’ electric fires, with its 
glowing hemispherical centre. 


Alternating Current Magnets.—4 Paper bv Prof. E. Wilson 
on this subject was read at a meeting of the Physical Society 
on February 28th. The pull of an alternating electromagnet 
is unidirectional and intermittent, and means should be pro- 
vided to reduce the consequent chattering and vibration. In 
the present experiments a = phase-splitting device has been 
adopted, and consists in surrounding a portion of the pole-piece 
of the magnet with a short-circuited ‘‘shading " coil. The effect 
of this is to alter, not onlv the relative amplitudes, but the 
phase of the magnetic fields passing through the shaded and 
unshaded portions of the pole-face. The magnet used in the 
experiments varies the length of its gap when in action, and 
the intluence of the gap length upon this phase-displacement has 
been studied. When the resistance of the shading coil is such 
that the magnetic induction over the whole face 1s substantially 
uniform and the gap closed, the phase-displacement is 72 
electrical degrees. A gap length of 0'15 cm. reduces the phase- 
displacement to 18 deg.. and consequently the minimum or 
"hold on”? pull drops. The arrangement of the shading coil 
above described is very effective in preventing vibration and 
chattering. With constant alternating voltage impressed upon 
the magnetising coils of the magnet the net pull exerted 
diminishes rapidly at first as the gap length increases and 
tends to become more nearly constant. The R.M.S. amperes, 
on the other hand, steadily increase as the pull diminishes 
owing to the increase in the gap length. "The observed net pull 
in the case of the magnet experimented upon is less than the 
calculated average pull. varying from 83 to 59 per cent. as the 
gap length varies from O to 1 em. 
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ELECTRIC =- MOTOR CONTROL GEAR FOR STEEL MILLS. 


| ELECTRIC TRACTION NOTES | 


The electric traction equipment of the East London Rail- 
way, which is hoped to be ready for use at the end of 
this month, follows in general the lines of that of the District 
and Metropolitan Railways, in conjunction with which it 
will be worked. There are, however, some points of novelty 
in the automatic signalling arrangements, which were installed 
by the McKenzie, Holland and Westinghouse Co. According 
to the Railway Gazette, the track circuits are worked by 
alternating eurrents, eliminating the possibility of the system 
being adversely affected by extraneous currents. Lamp signals 
are employed in the tunnels, and semaphores in the open. 
The former are provided with red and green Fresnel lenses, 
behind each of which incandescent lamps are placed. These 
lamps light up alternately in accordance with the desired 
control. It is not possible for both sets of lamps to burn at 
the same time, as the voltage of the lamps giving the danger 
indication is considerably lower than the voltage of the lamps 
for the ‘clear’ indication. Train stops are provided at each 
stop signal, and both these and the semaphores are worked 
by small A.C. series motors. The electrical supply for the 
signals and track circuits is obtained from the sub-stations 
at Whitechapel and Surrey Docks. The transmission voltage 
is 440, and transformers are provided for effecting the neces- 
sary reduction for tracks and signals. The voltage for the 
track is about 1°5, for semaphore signals 50, and for lamp 
signals 50 for green and 5 for red. 

Petrol.electric motor omnibuses are heing tried in Hastings 
with a view to their adoption on the front, where the dolter 
surface-contact system has given so much trouble. It is 
stated that the Board of Trade has intimated its intention to 
condemn the dolter system in six months’ time. 

Before the Budget Committee of the German Parliament, 
the Minister of Public Works stated that the lighting of 
railway coaches with accumulators and metal filament lamps 
was now as cheap as lighting with gas mantles, and would 
shortly be much more largely employed on the State railways. 


Lighting of the Institution Lecture Theatre.—Manv of our 
readers who attend the meetings at the Institution of Electrical 
Engineers in London will be glad to hear that a Committee 
was appointed about two months ago to consider the lighting 
of the lecture theatre, with a view to its possible improve- 
inent, and that some experiments are being made. 

Heating and Cooking Apparatus.—An interesting and instruc- 
tive Paper on this important branch of the electrical industry 
was read by Mr. S. M., Hills on March 5th. before the Students' 
Section of the Institution of Electrical Engineers. The tem- 
perature of a room five feet from the floor should be 60° F., 
when heating is arranged by convection, said the author, but 
559 F. was sufficient if radiant heat was used. It was pointed 
out that a 4 kw. radiator in each of the four corners of a 
room would produce the same heating effect as a 2 kw. radiator 
in the fireplace, while the air would be more uniformly heated. 
Convectors were usually perforated at the top to assist ventila- 
tion. This allowed dust to collect in the resistances, which 
en the temperature reaching a certain point was decomposed. 
thereby emitting a disagreeable odour. The ideal system of 
heating would be to make the floor a uniform heat radiator. The 

hot panel or border system would appear to offer advantages 
to electrical heating, as the loading would be low, and the heat 
evenly distributed. The hot borders are made of iron from 
6 in. to 18 in. wide, and run along the floor close to the walls. 
The author then discoursed on cooking apparatus. A cooker to 
be useful must, he said, consist of a top plate containing three 
boiling plates and a grill; a hot cunboard between the top 
plate and the oven; an oven; a rapid water boiler; a control 
board. The switchboard should be on the wall on the same 
level as the oven, not above it, so as to be unaffected by steam, 
&c. The loading of the boiling plate should be between 20 and 
25 watts ner sq. in.. the limiting factor being that mica in- 
enjation will not stand a prolonged temperature above 6009 Е. 
For the grill 12 to 15 watts рег sq. in. would be sufficient. A 
laading of 1 kw. per cub. ft. capacitv was sufficient for the 
oven. The disposition of the elements, and other problems, 
were then considered. The Paper provoked a good discussion. 


TELEPHONY AND TELEGRAPHY 
(INCLUDING WIRELESS) 


Both the National Telephone Co. and the Post Office are 
appealing against the award of the Railwey and Canal Com- 
missioners as to the value of the former's undertaking taken 


over by tho Post Office. The Post Office are appealing against 
the cost of obtaining subscribers’ agreements and the cost of 
raising capital being allowed. The National Co. are appealing 
against the whole award, and in particular against the method 
adopted in the award of calculating depreciation. Tuesday, 
April 15th, has been fixed for the hearing of the appeal. 

The first statistical report on the commercial telegraph 
interests of Canada has just been issued. According to the 
Electrical News (Toronto) the pole mileage for the year end- 
ing June 30th, 1912, was 40,785, and the total length of 
wire 167,939. "These figures are made up as follows : Nova 
Scotia, 2,828 and 9,878; New Brunswick, 1,867 and 8,376; 
Prince Edward Island, 14 and 14; Quebec, 7,515 and 24,249; 
Saskatchewan, 5,382 and 21,257: Alberta, 2,895 and 14,491; 
British Columbia, 3,467 and 10,571; Yukon, 2,498 and 2,713. 
The total number of employees is given as 4,828, and 9,252,540 
telegrams and 768,559 cablegrams were sent. It appears that 
the first telegraph was constructed in Canada in 1846, between 
Toronto and Niagara, one year later than the first comniercial 
line in the United States. 

The telephone statistics for the same period show that 
212,732 common battery telephones and 158,152 magneto 
telephones were in use. The increases during the year were 
37,738 common battery and 20,387 magneto. The wire mileage 
is given as: galvanised, 971,911; copper, 20,096; overhead 
cable, 232,393; underground cable, 364,875; submarine cable, 
1,015. There was one telephone for every 19°3 of the total 
population and one telephone for every 23 miles of wire. 
The number of employees was 12,783, compared with 10,425 
for the previous year. 

Tho Postmaster-General has stated that no license has 
been granted Marconi's Wireless Telegraph Co. for the Trans- 
atlantic station which they are now building in North Wales. 
and that the Company is procecding at its own risk in the 
matter. The question of granting a licenso for this station will 
be considered when tle House of Commons Committee now 
sitting has presented its final report. 

It is stated that a scheme by which communicgtion might 
be maintained by wireless between Aberdeen and Dundee 
in the event of a breakdown of the telegraph wires has been 
submitted to the Postmaster-Gencral. 

The Select Committee of the House of Commons which 
last session inquired into the Imperial wireless scheme has 
been re-appointed and will shertly resume its mectings. 

The Atlantic Companies, on the lith inst.. stated, that 
the new regulations for the acceptance of traffic to Mexico 
were as follows :—Communieation is cut off with Coahuila, 
Durango, Chihuahua, Morelos, Sonora, and Caxaca, as well 
as with Puerto-Moreles and Tecepande Galeana. Telegrams to 
places in the interior are only accepted at sender's risk and 
with delay.—Code and cipher are accepted for all places.—The 
line between Bagdad and Bassorah was down on 11th inst., and 
the cable between Madagasear and Réunion and between 
Réunion and Mauritius failed on the same day. The latter 
cable was repaired on the 15th inst., thus putting an end to 
the risk senders had to incur while the cables were down.— 
The Bagdad-Dassorah lino was working again on the 12th 
inst., and the Zante-Crete cable was restored.—The Greek 
Administration opened an office at Janina on the 13th inst.. 
and telegrams for this place will be routed rid Corfu, and are 
subject to delay.—QOn the 15th inst. lines were down to 
Morelos, Guerrero, Coahuila, Durango, and Chihuahua in 
Mexico. 


Royal Institution.—Among the lecture arrangements after 
Faster is a Friday evening disconrse on May 23га, by Prof. 
Silvanus P. Thompson, on “The Secret of the Permanent 
Magnet." 
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(This Patent Record +з compiled by our own Editorial Staff and $s Strictly Copyright.) 


Specifications Published March 13, 1913 
A full list of these was published in our last issue. The following 


are abstracts of some of the more important specifications. 
4,090/12. Heating Element for Cooking Utensils. W. Е. 
Perry. In combination with a flat or conical top plate is a 


recessed underplate coated on its upper surface with insulating 
enamel. Ап asbestos-covered resistance is placed in this recess. 
Heat is conducted from the under to the top plate bv an annular 
flange. The interstices of the element are filled with cement. 
A central bolt secures the element to the base of the utensil. 
Two figures. 

6,275/12. Telegraph Relays. S. С. Brown. To avoid the 
bad effects of slowly varying currents on the working of relays. 
such as those described in specifications Nos. 19,/79/11 and 
20,451/11 (ELECTRICAL ENGINEERING, Vol. VIII., pp. 550 and 
564). There is interposed between the first relay and the send- 
ing-on relay an apparatus to shut off steady or slowlv varying 
currents from the second relay. To prevent a weakening of 
signals of long duration, provision is made in the local circuit 
of the sending.on relay to compensate for this. A condenser 
or an 'air-gap °’ transformer may be used for this purpose, and 
the compensation may consist of a coil in the local circuit and 
a combination of resistance and inductance, or resistance and 
capacity. Two figures. 

6.864/12. Radiator. James Sawer & Co. and C. В. 
ALLENSBY. То prevent currents of cold air entering rooms 
through open spaces between window frames, &c. Ап angle 
base plate with suitable feet is erected with its horizontal flange 
uppermost. This tlange is slotted, and carries the heater 
elements, which are protected by a wire guard. The other 
flange acts as a baffle for preventing air passing between the 
horizontal tlange and the under frame into the room. Five 
figures. 

10,545/12. Protective Gear. B.T.-H. and E. B. Wepsore. 
To obtain discriminative action of relays controlling a distribu- 
tion network, impedance is inserted, not between distributing 
centres, but at the distributing point between the two switches. 

11.594/12. Manufacture of Aluminium Carbides. S. PEACOCK. 
The higher carbides of aluminium are obtained by feeding a 
finely divided mixture of alumina and carbon into a combined 
arc and resistance furnace, and at the same time maintaining 
a pressure below that of the atmosphere and a temperature 
low enough to prevent the disscciation of th» higher carbides. 
One figure. 

21,851/12. Automatically Cutting Out Faulty Cables. BERC- 
MANN. At the ends of each section of the conductor artificial 
neutral points are formed. "They are connected by an auxiliary 
insulated conductor. which is connected to the main conductors 
through relays. The difference in P.D. between the main and 
auxiliary conductors produced by а fault causes the relays to 
operate disconnecting switches. Five figures. 

2(,969'12., Telephone Receivers. J. SCHIESSLER. To prevent 
crackling of the diaphragms due to atmospheric disturbances 
and condenser discharges, a non-magnetic diaphragm is con- 
nected through bell-crank levers to a system of magnets in the 
longitudinal axis. The magnets also provide the necessary 
damping. Three figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Names in italics indicate communicators of inventions from abroad. 

Summaries of some of the more important of these patents wll 
appear in our next issue. 

Arc Lamps: B.T.-H. (G.E.C., U.S.A.) [Electrodes] 15,483 /12 ; 
С. ScHANZENBACH & Co., Gra. [Suspension] 22.549. 12. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Maurin, JACKSON, and CAMPBELL [Controlling guns, steering- 
gear. bridges, capstans, &c.] 1.901:12; Bacos and SHFPHERD 
{Leading electric power into revolving structures} 5.336 12: 
B.T..H. and Wepmoere [Protective gear for distributing 
systems] 8.569/12; BEYVTTELL and MANNER=-SMItH [Stage lighting 
reflectors and screens] 14,722 12. 

Dynamos, Motors, and Transformers: Brown. Poveri [A.C. 
generators] 4.460/12: Prick [Dynamos] 5.981:12: NIEMENS 
SCHUCKERT [Transformers] 15.647 12: | GoroprE:z [Rectifiers] 
18.741 12; StEMENS NCHUCKERT [Polvphase A.C. commutator 
motors] 21.471 12; Breepen and Moore [Dynamos] 25.566 12. 

Electrometallurgy and Electrochemistry: “HELMERDINE [Milk 
sterilisation] 17.554/11: Barry [Retort furnaces] 16,041 12; 
CHatmat [Manufacture of chrome-alum bv electrolysis] 1.636 13. 

Ignition: Wirks, 5.404'12; Boscu [Driving mechanism of 
oscillating armature magnetos] 23.046 12: Mascow [Reducing 
duration of sparks from magneto] 27.094 /12. 


Switchgear, Fuses, and Fittings: Loncspottom and FARRAR 
[Conduits] 4,426/12; Hawkes and CockEniLL [Lamps for illu- 
minating music] 4,816/12; Peyron and Вохр ([Electroliers] 
5,467/12; Instan and Horr [Securing shades on lamp-holders] 
9,502 /12; Bisur [Circuit interrupters} 9,426/12; Daum [Refillable 
fuse] 21,240/12; Voicst & HarrrNEn [Cut-outs] 23,514 /12. 

Telephony and Telegraphy: MrrLiNGER (Telephone systems] 
4,179/12; Gorr (Working submarine cables] 10,554/12. 

Miscellaneous: ScHiEsSLER [Reproducing undulating currents] 
4.407/12; "TvnNBvLL [Windmills] 11,240/12; Garrre [Light 
baths] 17,778/12; Campicne [Striking gear] 17,779/12; GRAHAM 
[Water-tight bells] 19,587/12; Wanker [Clock mechanism} 
20.566/12; KELviN & James WHITE and BottomLey [Compasses] 
26,558/12; WEHRLIN [Protecting storage batteries from flooding 
by sea-water] 28,520/12. 

The following Specifications are open to Inspection at the Pater t 
Ottice before Acceptance, but are not yet published for sale. 

Dynamos and Motors: Siemens Scuuckert [Field Magnets] 
3,627 / 13. 

Switchgear, Fittings, &c.: Сновв [Terminals for aluminium 
conductors] 2,146/13. 

Telephony and Telegraphy: SrcxNar Ges. [Submarine] 3,855/15. 

Miscellaneous:  SwirH. [Electrocuting animals) 2,199/13; 
HELM [Coil winding] 4,091/13. 

The following Amended Specification may now be obtained. 

Incandescent Lamps: A. C. Hype, 6,487/12. 


Application for Restoration of Lapsed Patent 


15.801/01. Pull Chain Switch Lamp Holders. Н. HUBBELL. 
This patent expired on August 6th, 1912, owing to non-payment 
of the renewal fee. Application for restoration is now made 
under Section 20. 


Opposition to Grant of Patent 


28.260 ' 12. Moving Targets. J. B. rk Maitre. This 
specification deals with an electro-magnetic clutch and several 
details of the mechanism for controlling the motion of the 
screen and the picture projector for the purpose of viewing 
the shot hole. The relay for stopping the target when a shot 
is fired is that described in specifications Nos. 25,851/10 and 
27,921 /11. 


Expiring and Expired Patents 


The following Patent expircs during the current week, after a life 
of fourteen years :— 

6.229 of March 22nd. 1899. Column Printing Telegraphs. 
F. H. W. Ніссіхѕ. The transmitter consists of a magneto supply- 
ing A.C. to a Wheatstone tvpe transmitter. The receiver 
consists of a polarised relay energised by the signalling currents. 
The currents also pass through an unpolarised relay. When the 
current is interrupted by the arrival of the type wheel at the 
letter to be printed the second armature leaves its magnet and 
operates the escapement, which allows a spring or weight to 
impress the letter on the paper. The type wheel is advanced 
along the column by a fast motion screw. 


The following are the more important Patents that have be:ome 
void through non-payment of renewal fees. 

Arc Lamps: А. Віохрк, [Leading gas 
electrodes from the arc] 24.502 ‘05. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: D. T.H. and J. E. WoopbnBuipsrE [Composite cable for A.C. 
distribution to railways whereby the return pressure drop is 
reduced] 27.502, 06. 

Electrochemistry: С. Brewer (F. R. Taylor) [Furnace for 
production of carbon disulphide] 26,150/07. 

Incandescent Lamps: WESTINGHOUSE МЕГА, FILAMENT Lamp 
Co. [Production of tungsten dioxide] 18.922/07; [Connecting 
metal filaments to leading-in wires bv alloys] 18.923:07; Е. Lx 
Tarr (A. Lederer) | Hollow tungsten filaments] 26.179. 07. 

Instruments and Meters: W. HawiLioN апа FrERRANTI'S is 
payment | 25.9664 05; W. MeYERLING [Oscillating armature D.C. 
meter| 26.081 Or. 

Switchgear: G. Fixzi [Switch for adjustable pressure trans- 
formers to avoid. breaking circuit during the change] 26,051 ‘03. 

Telephony and Telegraphy: I. Kitser (Submarine telegraphy : 
impulses of eaual duration but of alternate sign] 26.045704 ; 
А. Е. Ркҥктсн, F. Duncan, and О. €. F. Kine [Harmonic electro- 
maenetic order telegraphs] 26.195 ‘07. 

Traction: E. Tyer [Automatic tablet-changing mechanism at 
passing places on single-line railways] 23.897 01; SigMENS Bros. 
& Co. and L. M. G. Frerrerra [Point detector] 26.985 06 ; 
[Motor-operated points] 26.984 06. 

Miscellaneous: N. Lake [Submarines] 25,924 99: A. J. В. 
LÉc£É [Moving targets: aim recording} 26.215 05. | 


from  mineralised 
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LOCAL NOTES 


Barrow-in-Furness: Strike of Employces.—Although most 
of tlie Corporation's workinen are out on strike, the employees 
of the Electricity Department, with the exception of two or 
three casual labourers, huve remained loyal, and as a result 
there has been no interference with the electricity supply. 
Fortunately most of the main thoroughfares are lighted by 
electricity, otherwise а considerable public inconvenience 
would have been caused owing to the men of the Gas Depart- 
ment being out. As a matter of fact, a number of the staff 
vf the Electricity Department have been assisting in the Gas 
Department. 

Belfast: Large Power Demand.—Messrs. Workman, Clark 
and Со. have applied to the Corporation for a supply of 
electrical cnergy which may amount to 1,000,000 units per 
annum for one yard alone, toycther with a similar demand 
for the firm's south yard. Negotiations are being conducted. 

Bingley: Bulk Supply.—When the agreement referred to 
in our issue of Feb. 27th for the supply of clectrical energy 
in bulk to this district.by Keighley came before the latter 
Council last week, complaints were made that the price was 
too low, having regard to the charges now in force in Keighley 
itself. It was contended that the price was lower than 
that at which the Tramways Department is being supplied 
at the present time, and eventually an amendment to refer 
the agreement back was carried. The terms are for a supply 
of three-phase current at 6,600 volts 50 periods, the Bingley 
Council to pay a fixed annual charge of £400 if the consump- 
tion does not excced 300,000 units; £500 if it exceeds 
300,000 but does not exceed 400,000; and £600 if it execeds 
400,000, in addition in cach case to 2d. per unit, registered 
by a meter fixed at the Bingley end of the high-tension cable. 

Bispham: Electrical Ertensions.—The Local Ratepayers’ 
Association have protested against the proposed expenditure 
of £8,000 for electric lighting purposes in view of a possibility 
of the district being absorbed into Blackpool. 

Dundee: Arc Lighting.—The Harbour Board have installed 
arc lighting at the Camperdown Docks. 

Edinburgh: ‘Lighting of Redford.—A dispute has arisen 
between the Colinton Tramway Co. and the Corporation on 
account of the desire of the former to resell for lighting 
purposes electric current taken from the Corporation for the 
tramway undertaking. The Corporation claim the right to 
supply in Redford themselves. s 

Glasgow: Elcciric Motor Van.—The Electricity Committee 
have purchased an electrically-driven motor van for the 
purpose of conveying breakdown squads. It is equipped 
with a battery of thirty cells and is said to be able to run 
a distance of forty miles on a single charge. 

Hove: Purchase of Electric Supply Co.—Arrangements 
have been made between the Corporation and the Company 
for the Jatter to carry on their undertaking as usual, pending 
the passing of the Corporation's Bill to purchase. In the 
event of this latter passing. the purchase money will become 
due on December 8th. б 

Lowestoft: Lighting and Power Tariff.—The charge for 
private lighting is to be inereased to 5d. per unit, and that 
for power will in future be 2d. per unit up to 2,000 units 
per quarter, and 13d. per unit for all consumption above. 
The charge for hire for outside shop incandescent lighting 
has been increased to 2s. per quarter per fitting. 

Lytham: Electric Lighting.—A Board of Trade inquiry was 
held here last week into applications by the Lytham Council 
and the St. Anne’s-on-Sea Council for electric lighting orders. 

Pembroke: — Electric Lighting Tariff.—Owing to the 
decrease in the profits last vear of £1,000 in consequence of 
the price of coal, it has been decided to increase the present 
charges for supply by 5 per cent. all round. An amended 
«cale for the use of energy for industrial purposes is under 
consideration. 

Sunderland: Obsolete Plant.—In connection with the sale 
of the superseded steam plant at Dunning Street, the Corpora- 
tion has undertaken to рлу off the outstanding debt within 
a period of five years from April Ist. It is estimated that 
in addition to the amount reecived from the sale of the 
plant. a sum of £520 vearly for five years will be necessary. 

Waterford: [Electric Supply.—For a long time there have 
been protests against the inaction of the Corporation with 
recard to the question of clectrie supply, there being ob- 
viously a demand in the town. In the circumstances it is 
not surprising that the Gas Company have now decided to 
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go into the question, and, in fact, Mr. C. H. Wordingham 
has visited Waterford on their behalf and has made a report. 


TENDERS INVITED AND 
PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 
Ayr.—The Corporation are being urged to extend their 
mains to Prestwick. | 
Blackpool.— High and low-tension cables, transformer switch 


pillars and accessories. Borough Electrical Engineer. 

Burton-on-Trent.— Mains are to be extended to Stretton. 

Ganada.—One 200-kw. and one 400-kw. A.C. turbo-genera- 
ing scts are required by the Swift Current Council, Saskatche- 
wan. March 31st. This information is only of use to those 
firms whose agents can be instructed by cable. 

Hereford.— A Local Government Board inquiry was held 
last week concerning an application for a loan by the Corpora- 
tion of £1,600 for the installation of electric pumping 
machinery at the Waterworks. 

Holmfirth.—The Council have decided to take a supply in 
bulk from the Yorkshire Electric Power Co., and a consulting 
engineer is to be engaged. 

New Zealand.—An cxpenditure of £12,000 is contemplated 
by the Whangarei Municipality. 

Shanghai.— [xtra high and low tension three-phase switch- 
gear for sub-stations. Preece, Cardew & Snell, 8 Queen 
Anne's Gate, Westminster. April 3rd. —— 

Stalybridge.—4,500 vards extra high tension three-core lead- 
covered paper-insulated cable. Chief Engineer, Electricity 


Board. 
Wiring 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 


Cardiff.—Dlock of offices in Mount Stuart Square. Archi- 
tect, Henry Budgen, 96 St. Mary Street. 

Dublin.— Additions to Military Hospital. War Office, 
Whitehall. 

Edinburgh.—Roval (Dick) Veterinary College. Architect, 


D. M’Arthy, 25 Frederick Strect. 
. London: L.C.C.—620 points at Avery Hill Hostels, Eltham. 
Clerk. April 2nd. (See an advertisement on another page.) 

Lewisham.—One of the staff engineers of the South Metro- 
politan Electric Light and Power Co. has been engaged ав 
consulting engineer for the electric lighting of the infirmary 
and workhouse. 

St. George’s-in-the-Fast.—Gvymnasium and swimming bath 
at schools, Green Street, Upton Park. Guardians’ Offices, 
Kaine Strect, Old Gravel Lane, E.C. ; 

Manchester.— Mr. Н. C. Crews, of Clarence Chambers, has 
been appointed consulting electrical engineer to Denstone 
College, which is to be fitted for electrice lighting. 

School, Old Hall Drive, Gorton. Education Offices. 

Paisley.—lIxtensions to Art Gallery. 

Sale.—Higher elementary school. 
and Son, 33 Brazenose Street. 


Miscellaneous 

Bolton.—A supply of general stores for Electricity Depart- 
ment. Borough Electrieal Engineer, March 27th. 

Brazil.— Two wireless stations are to be erected at Fortaleza 
and Porto Murtinho. i 

Сапайа.-– Large quantities of eleetrieal supplies are required 
by the City Commissioners of Regina, Saskatchewan. March 
29th. This information is only of use to firms whose agents 
ean be instructed by cable. 

Chile.—Iresh tenders are to be invited for the clectrifica- 
tion of the 117-mile section of line from Valparaiso 
to Santiago, and for the branch line from Las Vegas to 
Los Andes, a distance of twenty-eight miles. 


THE RECORD ELECTRICAL Co., Ltd. 


LONDON OFFICE: MEASURING Works: 


Architects, F. Hewitt 


Caxton House, BROADHEATH, 
WESTMINSTER. S.W. INSTRUMENTS. MANCHESTER. 
Telephese К Trl phone С 
3057 Victoria. RECORD'S PATENT. 164 Altrincham. 
Telegrame& Ca^legra ma ; — M ——— Telegra жом үз mama: 
" Infuaion, “Infusion, 
London ” Write for Prices & Particulars. д|їгїпсһаш' 
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London: Islington.—A twelve months’ supply of electrical 
fittings and panies for the Guardians. Clerk, St. John's 
Road, Upper Holloway. 

Russia.—According to the Board of Trade Journal, various 
schemes of electric railways for the Warsaw district are under 
consideration by the Russian Committee of New Railways. 

Taunton.—Electrically-driven boiler feed pump. Borough 
Electrical Enginecr. | { 

Wigan.—Electrical stores for Electricity and Tramways 
Departments. Borough Electrical Engineer. March 8184. 
(See an advertisement on another page.) 


—— ———— ДГ 


TENDERS RECEIVED AND ACCEPTED 


Ashton-under-Lyne.— The tender of Switchgear and Cowans, 
Ltd., has been accepted for high-tension switchgear. 

Bridlington.— Fourteen tenders have been received for a 
600-kw. generating set, and it is recommended that a Willans 
disc-and-drum turbine coupled to tandem D.C. Brown Boveri 
generators. shall be purchased at a cost of £2,867, subject 
to the necessary sanction by the Local Government Board. 

London: Hammersmith.—The tender of Messrs. Chamber- 
lain and Hookham is recommended for a supply of prepayment 
meters at £2 6s. each, less 24 per cent., for 3, 5, and 10-ampere 
sizes for 110 and 220 volts. There were ten tenders in all, 
ranging from a total for the three sizes of £6 17s. іо £8. 
‘The Electrical Engineering and Equipment Co. have received 
an order for arc-lamp carbons at £137 10s., less 24 per cent. 
There were nine tenders, ranging from the accepted one to 
£206 14s. 

Metropolitan Asylums Board.—An order for а twelve 
months’ supply of * Wotan " drawn-wire and carbon filament 
lamps has been placed with Messrs. Siemens Bros. Dynamo 
Works. i 

Whitehaven.—The Bastian Meter Co. have received an order 
for a supply of 5-ampere meters. 


| 


| 


The Rt. Hon. Viscount Chilston has been elected president 


—————— — — —— МЕРЕ CIPUE Sea eras 


of the Tramways and Light Railways Association. Viscount 
Chilston, as the Rt. Hon. A. Akers Douglas, was Home 
Secretary for 1902-6, in addition to having been previously 
Parliamentary Secretary to the Treasury aud First Commis- 
sioner of Works. 

Mr. Arthur Wright has been retained by the Edison Flectrie 
Iluminating Co. of Boston as general adviser. According to 
the Electrical World (New York) Mr. Wright will spend 
a considerable time in Boston in the early spring. 

Dr. J. Erskine-Murray has joined the firm of Clark, Forde 
and Taylor (Н. A. Taylor, A. L. Dearlove and R. M. Savers), 
Consulting Engineers to the Pacific Cable Board and many 
other cable owners. The style of the firm after March 25th 
wil he Clark, Forde, Taylor and Erskine-Murray, 4 Great 
Winchester Street, E.C. Ву this combination the firm will 
be in a position to advise upon, and act as consultants in, 
all branches of telegraphic engineering. 

The salary of Mr. E. Н. Wright, Borough Flectrical 
Engineer at Rhyl, has been increased to £200 per annum. 

Mr. G. A. Bruce, Borough Eleetrical Engineer and Tram- 
wavs Manager at Lowestoft, has resigned. 

Fitters, turners, and instrument-makers are required in the 
Royal Navy. (Sce an advertisement on another pago.) 

An electric mechanician is required for the Mast African 
Postal Telegraph Department. (See an advertisement on 
another page.) 


Electrical Exhibition at Glasgow.—Tlie Corporation has 
decided to hold an Electrieal Exhibition incorporating en- 
gineering and machinery from October 23rd to November 
15th next. The scope will embrace lighting, heating, and 
power, and a special section will be devoted to appliances 
for domestic purposes. There will also be sections illus- 
trating applications of electricity to light railways, mining, 
textile, and other industries. 

Manchester Electro-Harmonic Society.—' The last concert of the 


season is to be held in the Marble Hall, Albion Hotel, Picca- 
dilly, Manchester, on March 28th. 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.— Messrs. George Smith & Son, 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night was £69 
to £69 10s. (Last week the same.) 

Companies Struck off Register.—' l'he names of the follow- 
ing companies have been struck off the register of joint 
stock companies: Dynamo Electric Car Transmission 
Syndicate; Electrical Fittings Co.; Eleetrocab Development 
Co.: London Electrocab Co.; Norfolk Electrical Co. 

Dissolution of Partnership.—J. Н. Pybus and T. Pybus, 
Electrical Engineers, 29 Brown Street, Manchester, have 
dissolved partnership. Debts by J. H. Pybus. 

Bankruptoy.—-J. Mitchell and Е. Mitchell, trading as Е. 
Mitchell and Co., Electrical Engineers, 97 Stockport Road, 
Ardwick, Manchester, have filed their petition. The public 
examination will be on April 23rd at the Court House, Quay 
Street, Manchester. 

Ghange of Address.— Messrs. G. Harland Bowden and Co. 
have moved from the City to 1 Victoria Strect, Westminster, 
S.W. Telegraphic address, Harbowdeco, Vie., London. Tele- 
phone number, Regent 1009. 
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MEETINGS, &c. 


—— ee 


City of London Electric Lighting Co.—The Directors’ Report 
for 1912 calls attention to the fact that on August 18th, 1914, 
the City Corporation may give notice of its desire to purchase 
the Company's undertaking in the City of London, but no 
indication is given as to whether the directors have any informa- 
tion regarding the intentions of the City Corporation. 

Newcastle-on-Tyne Electric Supply Co.—There was a net profit. 
of £90,518 last year, and after transferring £15,000 to depre- 
ciation, a 5 per cent. dividend is paid on the ordinary shares, 
carrying forward £6,768. 

County of Durham Electrical Power Distributing Co.— The net 
profit for the past year was £20,363. The preference dividend 
is met, but no dividend is paid on the ordinary shares. 

Chelsea Electric Supply Co.—At the meeting last week it was 
mentioned that an agreement has been entered into with the 
Central. Electric Supply Co. for a supply in bulk to the most 
northern of the Chelsea Company's sub-stations. This assures 
the Chelsea Co. of a stand-by for an important part of their 
area, and also supplies a point which is the least economical 
for them to supply from their own generating station. Another 
departure is the decision to order Diesel engine plant for the 
generation of a considerable portion of the Company's own 
current. 2 

Clyde Valley Electrical Power Co.—Subscriptions are being 
invited for £500.0C0 6 per cent. cumulative preference shares. 


NEW COMPANIES 


C. A. PARSONS & CO.; Heaton Works, Heaton. Newcastle- 
on-Tyne.---Capital, £450,000 in £100 shares. Tr’ "Топ. Sir 
Charles A. Parsons, K.C.B., and six others wi;it torm the 
Board. 

STRODE & CO., 48 Osnaburgh Street, N.W.—Capital, 
£20,000. To take over the existing business of electrical and 
general engineers. 

MOSCOW ELECTRICITY CO.—This company has been 
formed with a capital of 12,000,000 frances. The promotion is 
being financed by Belgian capitalists. 


Insulated Aluminium Cables. —We are informed that the Paris 
Omnibus Co. have just placed an important contract for 
aluminium armoured cables for tramway feeder networks. The 
cables will have cross-sections up to 1.000mm?. (1:55 sq. ins.), 
and are for a pressure of 500 volts. The order comprises some 
300 tons of metal, and is expected to show an economy of 8 to 
10 per cent. as compared with the cost of copper cables. In- 
cluding cables already installed of a net weight in aluminium 
of about 500 tons, this Company's system now has in service or 
on order insulated cables employing a total of 600 tons of 
aluminium. 
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SUMMARY 


— 


HAND and automatic starting and speed control of 
alternating-current motors was the subject of & paper 
by Mr. J. T. Mould, read before the Association of 
Engineersin-Charge recently. Боте interesting 
applications of automatic gear were given. (Page 170. ) 

AN example of the way in which electrical working 
can be of use to contractors for constructional work 
is presented by the extensions now being completed at 
the Glenquey reservoir in Perthshire. (Page 171.) 
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` ears are now in use in Leicester. 


[PRICE ONE PENNY. 
Registered as a Newspaper. 


SOME points in connection with the uses of electric 
power on warships were dealt with in a paper read by 
Mr. A. P. Hyne, read: before the Newcastle Local 
Section of the Institution of Electrical Engineers. 
(Page 172.) 

A PAPER by Mr. Alexander Siemens at the recent 
meeting of the Institute of Metals traced the progress 
of metal filament lamp manufacture. (Page 173.) 

THE results of some researches regarding the 
properties of ebonite have been published, with a pro- 
posed specification of suitable tests for ensuring its high 
quality. (Page 173.) 

THE conversion of a brickmaking works to electric 
drive is referred to in a short article. (Page 174.) 

THE value of good illumination was dealt with in a 
recent Paper by Mr. Leon Gaster before the Royal 
Society of Arts. In the discussion the history of the 
lighting of the Socicty’s building was given. (Page 
174.) 

A NEW design of combined switch fuse and plug is 
described and illustrated. (Page 174.) 

THE question of obtaining variable D.C. voltage from 
rotary-converters without special boosting arrangements 
is discussed in our “Questions and Answers " columns. 
(Page 175.) 

AMONG the specifications published by the Patent 


. Office on Thursday last was one for submarine tele- 


graphy by reverse currents by J. Gott. Patents in 
connection with A.C. commutator motors have also 
been taken out by Brown, Boveri et Cie and Siemens 
Schuckertwerke Ges. There are a number of patents 
expiring during the current week after a life of fourteen 
rears. These include one for improvements in H-type 
cells by R. О. A. Heinrich, and one for induction 
coils for wireless by G. Marconi and the Marconi Co. 
(Page 176.) 

AT a recent meeting of the Scottish Local Section of 
the Institution of Electrical Engineers in Edinburgh 
Mr. W. B. Hird initiated a discussion on electric pro- 
pulsion of ships by giving a lecture on the experimental 
“Electric Are.” (Page 177.) 

AT a recent meeting of the Western Local Section 
of the Institution of Electrical Engineers, in Bristol, 
Professor D. Robertson gave an exhibition of some 
applieations of the stroboscope. (Page 177.) 

A CORRESPONDENT asks a question about the various 
regulations preseribed by different bodies for the instal- 
lation of electrical apparatus. (Page 177.) 

A NEW plug for fixing wiring is described. (Page 
178. 

pinos local authorities are resisting & proposal in 
the Metropolitan Electric Tramways (Railless Traction) 
Bill to give the Board of Trade power to sanction addi- 
tional trolley-omnibus routes. “ Pay-as-you-enter ” 
(Page 178.) 


Marcu 27, 1918. 


Tug Australian Government has granted the Marconi 
Co. permission to inspect its wireless plant in connec- 
tion with the patent action which is pending. Тһе 
circumstances of how the Attorney-General purchased 
10,000 shares of the American Marconi Co. are being 
explained to the House of Commons Committee. 
(Page 179.) | 

$твЕЕТ electric lighting is to be extended in Belfast. 
—The rateable value system of charging has been 
adopted at Gloucester.—The Electricity Committees at 
Dublin and Hornsey are averse from handing over large 
sums from profits to relief of rates. (Page 179.) 


Extra high-tension switchgear 18 required at Dundee; 
cable at Peterborough; additional feeder panel at 
Grimsby; electrical installations are required by the 
Waterford Guardians and for the Queen Street Wharf, 
Auckland, N.Z.—The Bloemfontein Council has decided 
to instal a trolley-omnibus system. (Page 179.) 


A DIVIDEND of 5 per cent. and a bonus of 2] per cent. 
is declared on the ordinary shares of Messrs. W. T. 
Glover and Co.—The year’s working of the Automatic 
Telephone Co. has been so successful that the British 
Insulated and Helsby Cables, Ltd., will not be called 
upon, under their guarantee, to provide a sum for the 
preference dividend.—The last year's working of the 
South Wales Electrical Power Distribution Co., the 
British L.M. Ericsson Manufacturing Co., and the 
British Aluminium Co. has also been satisfactory. 
(Page 180.) 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, MARCH 26818. | 
Manchester Electro Harmonic Society. 
7.30 p.m. Concert, Albion Hotel, Piccadilly. 


SATURDAY, MARCH 29ru. | 
Association of Mining Electrical Engineers. | 
5.30 p.m. Warwick апа 8. Staffs Branch. At Imperial 
otel, Temple Street, Birmingham.  ''Cable Jointing 
and Junction Boxes, &c.," by C. Jones. 

5 p.m. S. Wales Branch, Eastern Section. At Carlton 
Café, Cardiff. ‘The Speed-Control of Three-Phase 
Motors," by S. Simons. 

7.30 p.m. Western Section. 
“Turbine Engines: their Construction, 
and Maintenance," by A. L. Ohlson 

MONDAY, MARCH 3lst. 
Institution of Electrical Engineers: Newcastle Section. 
7.30 p.m. At Armstrong College. ‘‘Telephonic Develop- 

ment," by J. R. Andrews. 

TUESDAY, APRIL lsr. | 
Institution of Electrical Engineers: Manchester Section. | 
7.30 p.m. At the University. '** Self-Synchronising 

Machines," by Dr. E. Rosenberg. 

WEDNESDAY, APRIL 2s». 

* DYyNAMICABLES."' 
7.30 p.m. Anniversary Dinner at Trocadero. 


FRIDAY, APRIL 4ru. 


Electro Harmonie Society. 


At Swansea Grammar School. 
Installation, 


8 p.m. Smoking Concert at Holborn Restaurant. 
Faraday Society. 
8 p.m. Joint meeting with Manchester Section of Society 


of Chemical Industry to discuss ‘‘The Corrosion of 
Iron and Steel.” 


The London Electrical Engineers. 


(To-Dav) Tuurspay, Marca 27TH. C. Company.—Recruit Training, 7 {010 p.m. ; 
Company Training, 7 to IU tm. 

Fripay, Макен 289:H.. D. Company.—Company Training, 7 to 10 p.m. 

SATURDAY., Макен 29TH. Headquarters open from 10 алп. till 12 noon, ` 

Mospav, Макен 315г. A. Company.—Recruit and Company Training, 7 to 
10 pam. 

Turspay, AVRIL IST. 
окр. C. 


B. Company.—Company Training, 7 to 10 p.m. 
THURSDAY, APRIL Company.—liecruit and Company Training, 
7 to In pn 
FRIDAY, APRIL JTH. 
SATURDAY, APKIL ^? H, 


D. Company, - Company Training, 7 to 10 p.i. 
Headquarters open from to ашп. till noon. 


The Strength of Metal Filaments.— The General Electric Co. 
inform us of vet another case where the abilitv of Osram lamps 
to withstand rough treatment is proved. At Blackpool the other 
day а 16c.p.. 250-volt Osram lamp in its carton had been 
thrown away by mistake, and was only discovered when on the 
point of being tipped into the destructor. The lamp was 
found to be intact, and із now in use. 


CONTROL OF A.C. MOTORS 

HE control of alternating-current motors was the title 

of a recent Paper read before the Association of 
Engineers-in-Charge by Mr. J. T. Mould (Adams Manufac- 
turing Co., Ltd.). After briefly reviewing the characteristics 
of the many types of A.C. motors, the author describes the 
usual methods of speed control. The star-delta method of 
starting is only applicable to motors starting light or driving 
loads which develop after partial acceleration, as, for example, 
fans and centrifugal pumps. The switches for this opera- 
tion should be of the drum type, since the contacts are 
independent and may therefore be self-aligning aud selt- 
adjusting. The rotary movernent should be in the same 
direction from the “off” position, right through the “star” 
to the "delta" position. To meet the objection to this 
method that the starting torque cannot be varied, an auto- 
transformer may be used. For motors up to, say, 20 h.p., 
taps are usually provided to give about 20, 65, and 80 per cent. 
of line voltage, with respective line currents about equal to 
25, 42, and 65 per cent. of what would be taken by switch- 
ing straight on to the mains. For larger motors it is 
common to provide taps giving about 40, 58, 70, and 85 
per cent. of line voltage with respective line currents of 
about 16, 34, 50, and 72 per cent. of what would be taken 
if no auto-transformer were used. The only method of start- 
ing slip.ring motors is to gradually take out resistance from 
the rotor circuit. It is common to limit the current on the 
first step to about 150 per cent. of its normal full-load value, 
and except for large motors to allow a 15-seconds starting 
rating. For motors larger than 100 h.p. at 200 volts, or 
200 h.p. at 500 volts, a multiple lever togvle-joint starter 
is recommended in preference to a sliding-contact starter. 

Automatic no-volt release, although more popular than 
formerly, is not so often fitted to A.C. as to D.C. switchgear. 
Although not essential to the safety of the motors, it pro- 
tects the line against violent disturbances. A series over- 
load trip applied to two phases of a three-phase motor 
prevents it running single-phase. 

Automatic control is advocated for air compressors, which 
convenience demands should be started and stopped by varia- 
tion of air pressure; centrifugal and ram pumps, which 
require to be controlled by variation of water level; hydraulic 
pumps, to be started and stopped by the rise and fall of an 
accumulator; fire pumps, calling for control from numerous 
and remote positions; lifts and hoists, swing and rolling 
bridges, conveyors, transporter bridges, and all kinds of 
automatic machinery. The author then referred to some 
examples of this type of gear made by the Adams Manufac- 
turing Co., Ltd. Many of these have already been described 
in ELECTRICAL ENGINEERING. An interesting auto-transformer 
starter for large squirrel-cage motors consists of magnetically- 
operated clapper switches mounted on a panel and so con- 
nected that the closing of the master switch causes two of 
them to close and connect the auto-transformers to the lines 
and the motors to suitable taps. After a sufficient pause 
these first switches open, and the remaining ones close, 
thereby entirely disconnecting the auto-transformers and con- 
necting the motor terminals to the line. The pause in 
starting is secured by series relays, and its duration depends 
entirely upon the starting performance of the motor. If the 
motor accclerates quickly at the low voltage the pause is 
a short one, but if it accelerates slowly a longer period 
elapses before the auto-transformers are cut out. А case is 
also quoted of the system being applied to cascade motors 
fixed in the middle.of a rotating machine where the con- 
troler has to be some distance from the motor. In another 
case, by the use of series relays controlling clapper switches, 
the controller of a rolling mill motor automatically inereases 
the slip by introducing resistance in the rotor circuit on each 
recurrence of the peak, and cuts it out when the peak is 
passed. 


Association of Electrical Station Engineers.—A Liverpool branch 
of this Association has been formed. We gave particulars of the 
objects of the Association on p. 90 of our.issue of February 
15th. It is stated that the membership is now nearly 5.000. 


Mercury Vapour Apparatus in U.S.—The patent litigation 
which has been pending for many years between the Cooper 
Hewitt Electric, the General Electric, and the Westinghouse 
Electric & Manufacturing Companies, of America, has, says 
the Electrical World (New York), been settled by an exchange 
of licenses under the patents of P. Cooper Hewitt, E. Wein- 
traub, P. Н. Themas, C. P. Steinmetz, and others. Both the 
Westinghouse and General Electric Companies have been licensed 
to manufacture rectifiers, while the General Electric and the 
Cooper Hewitt Companies have exchanged licenses for mercury 
vapour lamps. 
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ELECTRICITY IN CONSTRUCTION WORK 


HE supply of labour is of vital importance in the carry- 
ing out of construction work and will often decide whether 
8 contract may prove profitable to the contractor or not, and 
whether he will be enabled to adhere to the specified time of 
completion. In many cases mechanical power has 
advantageously superseded manual labour to a considerable 
extent by the use of comparatively small and inefficient steam 
units, but as a general rule the application of electricity 
obtained from a central source of power in the neighbourhood, 
or by the equipment of a power station to suit requirements, 
is preferable both for convenient and economical working. 
No better results in this connection have been obtained than 
with the working of pumps, results, indeed, unattained by 
any other method of transmission because of the steady load 
on the motor. A further recommendation for this duty is 
the mobility of the pumps and motors, as, the energy being 
transmitted by cables, it is obvious that very little work is 
involved in removing the pumps to other areas as found 
necessary. 

A recent instance of the use of electricity in contracting 
is to be found in the work now being completed at Glenquey 
Reservoir in Perthshire. This undertaking was constructed 
three or four years since to provide storage for the water- 
supply to the Southern District of Fifeshire and particularly 
in anticipation of the expected increased demand created by 
the naval base at Rosyth. About eighteen months ago it was 
found necessary to extend the puddle trench of the retaining 
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Fic. 1.—Construction WORKS, GLENQUEY RESERVOIR. 


bank into the hill at the east side with a view to increasing 
the capacity of the reservoir, which has been planned to 
provide double storage at any future time by raising the 
existing bank by 11%. The contractors, Wilson, Kinmond 
and Marr, Ltd., of Glasgow, were entrusted with the ex- 
tension, and on the advice of their consulting engineers, 
James E. Sayers and Caldwell, of Glasgow (who kindly 
supplied us with these particulars), decided to provide genera- 
ting plant in a position accessible for the easy delivery of fuel, 
the power being supplied to pump, crane, &c., by means of an 
overhead transmission line. A general view of the works is 
shown in Fig. 1. 

The position of the power house in reiation to the work 
can be seen in Fig. 2, while the plan in Fig 3 shows the 
general arrangement of generating plant. The gas-engine 
and suction-producer plant manufactured by the National 
Gas Engine Co. is capable of giving 75 b.h.p. maximum and 
68 b.h.p. constant working load on suction gas of 185 B.Th.U. 
at 210 r.p.m. The engine is provided with magneto ignition 
and compressed-air starter. Owing to the continuance of 
operations night and day during the execution of the contract 
double producers and scrubbers were provided which are 
connected together, but, as each is capable of taking three- 

uarter duty, they are so arranged that either plant could be 
disconnected to allow the other producer being re-lined with 
fre-bricks at intervals. A motor-driven fan is fitted to one 
producer for starting. The dynamo, of 40-kw. capacity, 
manufactured by the Edison and Swan Co., is compound 
wound to develop 185 amperes 300 volts at 800 r.p.m. and 
connected by belting to the engine pulley. A circular saw 


is accommodated at the end of the power-house building which 
is driven by belting from the engine flywheel. Electric energy 
is transmitted to the bank workings by overhead bare con- 
ductors supported on insulators fixed to poles and entering 
buildings through porcelain tubes. Separate cables radiate 
from distributing boards in store cabin adjoining excavations 
for the supply of pump, crane and lighting. 
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‘Fic. 2.—GENERAL PLAN ОЕ INSTALLATION. 


As the growth of water was uncertain one pump was supplied 
in the first instance, which has proved sufficient to deal with 
the amount of water in the trench. The centrifugal pump 
and motor combination, manufactured by Weise and Monski, 
will deliver 300 gallons of water per minute against a total 
varying head of from 50 to 190 ft. The pump delivery to 
б in.-rising main pipe column, fitted with retaining valve, is 
throttled at the sluice valve as required to keep the quantity 
of water normal during sinking operations at reduced head. 
The 25-h.p. motor running at 1,700 r.p.m. is of shunt wound 
protected type for 250/300 volts and suitable to drive the 
pump at full load without undue heating. Although the pump 
was used intermittently, spare impeller parts and a motor 
armature were available to ensure continuity of service, but 
it is gratifying to know that neither have so far been 
necessary. 

A three-ton electric derrick crane by Butters Bros., lifting 
at the rate of 80 to 120 ft. per minute, is fitted with a 60-ft. 
steel lattice jib, made in two portions for convenient delivery 
and erection. A 12-b.h.p. motor of enclosed reversing type, 
series wound for 250/800 volts at 700 r.p.m., is fitted to thie 
crane and a tramway-type controller with magnetic blow-out 
and suitable resistance is mounted alongside. The crane 
has handled fully 10,000 cub. ft. of earth and rock excavations, 
besides the necessary timbering, &c. 

Aerial conductors are supported on porcelain insulators 
fixed to cross arms on poles spaced about 20 yards apart, 
the connections being taken from these conductors to twenty- 


Exhaust |F ОЕ 
B. 


Sile Med de To Overhead Line. 
ee D 


Fic. 3.— ARRANGEMENT OF PLANT IN PowER-HOUSE. 


four electric lamp fittings fixed to poles by clamping rings 
underneath. The erection of plant and wiring was carried 
out by The Harland Engineering Co. and Telford Grier and 
MacKay. 

During the eighteen months the plant has been in operation 
only 55 tons of Polmaise Anthracite (washed singles), costing 
£56 12s., including delivery charges, was consumed by the 
producer plant. The above instance of the application of 
eleetricity to contracting work is sufficient to warrant the 
special consideration of its further development by firms wbe 
carry out the erection of large buildings, driving of tunneis, 
excavating of sewers and all the large public work in con- 
nection with the operating of lifts and hoists, concrete mixers, 
derricks and other contracting appliances. 


BROWN -BOVERI 


AUTOMATIC 
PRESSURE RECULATORS 


NO SPARKING. : 


NO *TOUCHING UP" OF CONTACTS. 


CAXTON HOUSE 
LONDON S.W. 


ELECTRIC POWER ON WARSHIPS 


PAPER entitled ‘‘Some Special Applications of Elec- 
А tricity on Warships," by Mr. A. Р. Hyne, was read before 
the Newcastle Local Section of the Institution of Electrical 
Engineers on February 10th. The author remarked that the 
conditions governing the application of electricity to warships 
were, on the whole, more favourable than-in the case of 
merchant ships. Very little progress had, however, been 
made in this direction in our own navy, although electrically- 
worked gun-turrets had been in use in competition with 
hydraulic gear in other navies for many years. 

Many of the disadvantages commonly attributed to elec- 
trical working can largely be avoided by designing the turret 
specially for electrical gear, and designing the electrical equip- 
ment with a full consideration of the very exacting nature of 
the work entailing rapid acceleration of heavy masses, stop- 
ping without shock or jar, frequent reversal, wide speed 
range, and complicated interlocking of the control. Difficul- 
ties are also introduced by the long periods of rest. Careful 
attention must be given to accessibility, simplicity, and suit- 
ability >f the particular type of apparatus to its particular 
work. Accessibility is favoured by the use of contactor 
control, and switches should be standardised as far as possible 
to minimise replacement parts. Among a number of other 
points, the author insisted that both motors and switchgear 
should be robust as regards overload, and electromagnetic 
switches should be certain in action with considerably reduced 
voltages. Fuses and double-pole isolating switches must be 
provided in all control circuits. All contacts should be self- 
cleaning, and mica and micanite alone should be used for 
insulation wherever possible. The conditions of operation of 
winches, lifts, turret-turning gear, hoists, &c., are so varied 
that the type of motor must be selected to suit each particular 
case. For boat and coaling winches, lifts, &c., series or 
compound-wound motors can be used with advantage; but for 
ammunition hoists and most of the auxiliary gear of gun- 
turrets the variable speed of such motors under varying loads 
gives rise to serious difficulties. A shunt winding providing a 
very strong field is quite the most suitable for such cases. 

With regard +> cables, the system now adopted by the 
German and one or two other navies, or using lead-covored 
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cables protected by a jute braiding and having an armour- 
ing of fine steel wires, has, in the author's opinion, much to 
recommend it, and might with advantage be adopted on our 
own ships. | 

The paper then proceeds to a consideration of the require- 
ments of certain special cases. In the central trunk hoist 
of a heavy gun-turret, the shell and powder cages of the 
central trunk hoist are frequently independent, the powder 
cage stopping at the magazine level when descending, and 
the shell cage continuing to the shell-room flat. With such 
an arrangement when raising the cages, the shell cage starts 
first, rapidly accelerates to full speed, then slows down, picks 
up the powder cage, and the two moving as one accelerate 
to full speed, and must slow down again just before reaching 
the top in order not to strike the stops too violently. Con- 
versely, when lowering, the combined cages must slow down 
just before dropping the powder cage; the shell cage then 
accelerates to full speed, slowing down again just before 
reaching the bottom. These conditions are not easy to satisfy, 
and elaborate interlocking arrangements are necessary. Gun- 
loading hoist introduce equally arduous conditions, and 
another difficult case is that of a gun-loading rammer which 
has to make in less than 12 seconds some three double-strokes 
of varying length to accommodate the shell, the first two 
quarter-charges of powder, and the last two quarter-charges 
of powder. The shell must be pressed well home until there 
is no doubt that it has been properly rammed. The motor 
can then be reversed. In the case of the powder strokes, 
however, the powder must on no account be crushed up by 
the rammer, which must therefore be stopped automatically 
at the correct distance. The motor should be shunt-wound, 
since short-circuiting the armature is almost essential for 
pulling the motor up quickly at the limits, particularly at the 
end of the powder stroke. If partial charges are being fired, 
and the rammer tends to run on after current is cut off, then 
the powder will be rammed unnecessarily far into the breech. 
This case is eminently suitable fcr push-button control. А 
problem of quite a different nature is that of training, owing 
to the wide speed-range called for, necessitating a motor of, 
say, 750 revs. per minute maximum speed being capable of 
running at less than 8 revs. per minute. Even with the 
Ward-Leonard system there are difficulties in obtaining so 
wide a variation satisfactorily, and better results are bein 
obtained with a two-motor system similar to that employe 
for printing presses. 

In conclusion, the author writes :—'' Given, however, situa- 
tions designed for the reception of electrical apparatus, thor- 
oughly reliable switchgear and motors, and the simplicity— 
from the operator's point of view—of push-button control, 
electricity should not fear competition from hydraulic power. 
But although these conditions can now be complied with, the 
electrical engineer still has the difficult task before him of 
overcoming the prejudice which exists in certain quarters 
against the more extended use of electricity for shipwork.”’ 

Mr. W. Routledge (Blaydon Iron Works), in the discussion, 
mentioned some large controllers for steering gear, which were 
exceedingly complicated but gave little or no trouble simply 
because all the parts were accessible for cleaning. Mr. T. G. 
Nyborg (Armstrong, Whitworth & Co.) referred to the case 
of a ship in South American waters in which the hydraulic 
cup leathers had to be renewed every fortnight. Mr. J. H. 
Holmes remarked that in the old days, on cargo ships with 
hull return, the usual practice was to drive a wood screw 
through the wood lining of the ship until it made good contact 
with the iron. Mr. F. О. Hunt said that in hoists the greatest 
proportion of the momentum was stored in the rotating arma- 
ture and brake drum, but this was not appreciated by many 
makers. The difficulty with ordinary brakes was that the 
absorbed energy at a rate proportional to the de аре speed, 
whereas for smooth stopping they should absorb at a rate 

roportional to the square of the speed. Mr. W. Baxter (A. 
трое & Co.) said that unfortunately the electrical plant 
had to give way to everything else, with the result that motors 
were often stuck in inaccessible places. He considered that 
electricity had been pushed too far in battleships, and that 
well-designed clutches were superior to controllers for many 
purposes. For two-stage loading he suggested a modified Barlow 
gear controlled by a simple reversing motor. He thought that 
it would be a mistake to open the firing circuits automatically, 
and that it was better to depend upon the turret danger signals. 
Mr. Pyne briefly replied to the various points oe aes 


Boycott of German Goods in Prague.—According to the 
Elektrotechnische Zeitschrift, one of the oldest electrical firms 
of Berlin, has successfully petitioned that the German Ambas- 
sador in Vienna should approach the Austro-Hungarian Govern- 
ment with the object of annulling the recent restrictions of the 
Prague Electricity Supply Authorities so far as electric motors 
of German manufacture are concerned. 
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METAL FILAMENT LAMPS 


MONG the papers read during the meeting of the Institute 
Act Metals, on March 12th, was one by Mr. Alexander 
Siemens on metal filament lamps. The earliest attempt to 
improve on the economy of the carbon lamp resulted in 
the osmium lamp, which, only using half the watts per 
candle power, was inferior to the carbon lamp in many 
respects. Its further development was interrupted by the 
appearance of the Nernst lamp, but the next step forward 
was the introduction of the Tantalum lamp in 1905, with 
its wire-drawn filament. This, he said, had all the good 
qualities of the carbon lamp, but consumed only half the 
current, and as many as 103 million have been sold in the 
last five years. Experiments were, however, being carried 
on meanwhile with metals of higher melting points, notably 
tungsten, which melts at about 3,000°C., and the Osram 
lamp was produced by Auer by mixing metallic tungsten 
powder with organic materials to form a paste which could 
be squirted into threads, the additions being removed by 
heating in hydrogen. The colloid method of Kuzel was also 
mentioned, and that tried by Siemens and Halske, who 
mixed tungsten powder with а small percentage of nickel 
and pressed the mixture into rods which were heated in an 
atmosphere of hydrogen up to near the melting point of nickel. 
These rods were malleable, they could be drawn to serve as 
lamp filaments and their strength exceeded that of the 
tantalum. The filaments had to be heated afterwards in 
special containers to expel the nickel which would have 
blackened the bulbs. It was found, however, that their life 
was uncertain. 

The next decisive step forward was made by the General 
Electric Co. of America, who patented in 1909 a process for 
making ductile tungsten, which is described in the British 
Patents 23,499/09 and 8,081/10, and of which the following 
is the fundamental fact on which the change in the properties 
of tungsten is based, viz., that "by repeated mechanical 
working, the tungsten being heated during the earlier stage 
of the operations, a condition is reached where the metal 
acquires such physical or molecular characteristics that 
further working may, if desired, be continued at room 
temperatures." The pure metallic tungsten powder is pressed 
into rods 13 cm. long and 4 sq. mm. in section by a pressure 
of about 32 tons per sq. in. In order to consolidate these 
rods, they are at first heated in an atmosphere of hydrogen 
to about 1,300°C., and afterwards, by passing an electric 
current through them, to a white hcat until the rod is firm 
enough to be hammered in a swaging machine. The treat- 
ment of heating the rod and passing it through a swaging 
machine is repeated until the dimensions are sufficiently 
reduced to commence rolling and drawing through diamond 
dies in the same manner as other metal wires are treated. 
The finished tungsten wire is silver-white and possesses a 
breaking strain up to 266-292 tons per sq. in. Wotan lamps 
with pure drawn tungsten filaments are now made in sizes 
varving from a 5-с.р 110-volt lamp with a filament 0°01 mm. 
in diameter and 3:30 mm. long to the 2,000-е.р. 220-volt 
lamp with a filament 0:275 mm. in diameter and 2:6 metres 
long. The efficiencies vary, it is stated, from ГІ watt per 
е.р. in the smaller sizes to 0°85 watt per c.p. in the largest, 
but it is not made clear in the paper whether British or 
Hefner c.p. are referred to. 

The President (Prof. W. Gowland), in opening the discussion, 
referred to experiments which he made in conjunction with 
Sir William Siemens 30 years ago in the production of solid 
tungsten by the electric furnace. He asked how the tensile 
strength of tungsten compared with that of steel wire of the 
same diameter, and whether the ultimate malleability of the 
tungsten was really the result of alternate heatings and hammer- 
ings, or was due to the withdrawal of the carbon by the 
presence of hydrogen. 

Mr. A. Philip asked for further information on the physical 
roperties of tungsten. The tensile strength of tungsten must 
e considerably higher than that of steel, as he did not know 

of any steel for ordinary purposes which went higher than 
130 tons, and it was improbable that a steel wire had ever 
been drawn so fine as half a thousandth of an inch. Mr. 
wW. Н. Johnson, however, remembered seeing some experiments 
on the breaking strain of a very fine steel wire which gave 
over 200 tons per square inch. Mr. G. A. Boeddicker said that 
tungsten appeared to be the only metal that could be made 
homogeneous simply by pressure. Ап interesting point was the 
сайр of the maal during the process of drawing it down. 
He had drawn constantan wire down to 00015, but it was 
extraordinarily difficult. Mr. E. L. Rhead gave some informa- 
tion about the malleability of other allovs, and Mr. J. D. 
Bedsom spoke of the addition of tungsten to steel. 

Mr. F. W. Willcox (British Thomson-Houston Co.) pointed 
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out that the candle-powers in the Paper were hefner and not 
British candle-power, which latter would be about 10 per cent. 
less. He considered that the development of the drawn wire 
filament had been one of the most revolutionary which had 
ever taken place in any industry. Mr. T. Boulton wae not quite 
clear how it was possible to swage a bar of tungsten small 
enough to draw it through a diamond die without any inter- 
mediate rolling. 

Mr. A. Siemens, in reply, said that rolling did take place, 
although he had not mentioned it. The strength of tungsten 
only reached high values when drawn very fine. In the larger 
sizes it was no stronger than ordinary steel wire. With regard 
to the President's remark as to the withdrawal of carbon, he 
said that the powder was prepared from a dioxide, which 
must be absolutely pure, and, as a matter of fact, great care 
was taken to eliminate the carbon. 


THE TESTING OF EBONITE 


ne original communication by Messrs. C. C. Paterson, 
Е. Н. Rayner, and A. Kinnes, entitled, " Notes on the 
Testing of Ebonite for Electrical Purposes," has been published 
in the Journal of the Institution of Electrical Engineers. 
The authors describe an extensive series of tests on ebonite 
of various qualities at the National Physical Laboratory. The 
points to which attention was specially directed were immunity 
from the action of light in deteriorating the surface of the 
material, resulting in bad surface insulation; high electric 
strength; mechanical toughness, and the absence of any 
tendency to yield under pressure or at temperatures above 
that of the air. 

The first was found to be present in all the samples, and 
none could be said to be superior to any other. The tests 
finally recommended for ascertaining the quality of ebonite 
are those of electric strength, yield, temperature, and specific 
gravity, and the following specification is suggested for tests 
on sheet ebonite purporting to be made from best Para rubber 
without adulteration :— 

Specific Gravity.—To be not more than 1:21. 

Yield Test.—A cantilever of the ebonite 25 mm. (1 in.) wide 
and 10 mm (jg in.) thick, supporting а 1-lb. weight 152 mm. 
(6 in.) from the support, shall be placed in an oven maintained 
at a temperature of 70° C. The ebonite shall not yield so that 
the point of support of the weight drops through a greater 
distance than 15 mm. (approximately § in.) during two hours 
at this temperature. The distance dropped shall be measured 
before and after the test with the weight removed. 

Electric Strength.—The sheet ebonite shall be tested for 
electric strength by embedding metal spheres, 51 mm. (2 in.) 
diameter, into opposite sides of the material so that the thick- 
ness of ebonite between them is about 0'5 mm. Ап alternating 
potential difference with an approximately sine wave distribu- 
tion shall then be put across the spheres, and the voltage 
су raised over a period of about 1 minute until break- 

own occurs. The test specimens and spheres may be placed 
under oil during this test, in which case a specimen 100 mm. 
(4 in.) diameter will suffice to prevent sparking round the 
edges. Under these conditions of test the ebonite shall show 
an Moe strength of not less than 125,000 volts per millimetre 
(R. M.5.). 


Switch Connections.—The abridged waistcoat pocket edition 
of Мг. W. Perren Maycock's "Lighting Connections," which 
was published by Messrs. A. P. Lundberg & Sons (477-487 
Liverpool Road, N.) less than a year ago, has just been re- 
printed as a second edition, similar in all respects to the first 
except that the colour of the cover is brighter. This shows 
that our prediction that it should prove very useful to wiremen 
and contractors (ELEcrRICAL ENGINEERING, Vol. VIII., p. 308, 
June 6th, 1912) has been fulfilled. The price of the volume 
is 6d. net, by post 7d., from Messrs. A. P. Lundberg. 


School for Electricity Supply Canvassers.—A school, supported 
by public electric supply companies, has just been opened in 
Chicago to give instrnetion in the commercial side of electricity 
supply. The course extends over 11 months. Half of this time 
outside work is done, for which the student receives remunera- 
tion. | 


Large Canadian Hydro-Electric Generating Station.—Accord- 
ing to the Electrical. News (Toronto) orders have re- 
cently been placed for 12 10,000-kw. vertical hvdro-electric 


sets. "The overall diameter of the generators is approxi- 
mately 36 ft., aud the speed 56 r.p.m. The head of 
water is only 30 ft. The company owning this station 


is the Cedars Rapids Manufacturing & Power Co. (Mon- 


treal), and the station is said to be the largest single 
installation ever contracted for at one time in Canada, 
and with the exception of the plant at present under 


construction at Keokuk on the Mississippi River, probably 
the largest in the world 


ELECTRIC DRIVING AT A BRICKMAKING WORKS 


A RECENT example of electric driving ousting the steam 
engine is the power installation carried out by the 
Northern Counties Electricity Supply Co., Ltd., at the 
Pelaw Terra Cotta Brick Works of Messrs. Jones Brothers, 
Neweastle-on-Tyne. This firm have recently replaced their 
300-h.p. steam engine and two Lancashire boilers by electric 
motors. Current is brought from a switch-house near by by 
overhead cables to a sub-station in the works at 5,000 to 
6,000 volts, three-phase, 40 cycles, and is there transformed 
down to 440 volts by a Westinghouse transformer, for supply 
to the motors.  . 

The main brickmaking plant is driven by three 75-h.p. 
enclosed ventilated motors running at 460—480 r.p.m., and 
controlled by oil-immersed auto-starters, made, as well as 
the motors, by the British Westinghouse Co. These three 
complete brickmnking equipments (by Messrs. Bradley and 
Craven, of Wakefield) each consist of a grinding mill, mixing 
mill, brickmaking machine, and two represses. These sets 
are worked independently of each other, and are quite self- 
contained. The haulage from the shale pit to the works 
is on the endless chain system, and is operated by a 15-h.p. 
back-geared induction motor running at 600 r.p.m. at the 
works’ end of the haulage. The water employed in the brick- 
making process is pumped from an adjacent pond by a 
-300-r.p.m. Daniels’ single-crank vertical ram pump with a 
capacity of 900 gallons per hour, driven by a 5-h.p. squirrel- 
cage motor running at 750 r.p.m. There is a well-equipped 
engineering shop, and the various machines contained therein 
are driven by a 5-h.p. 800-r.p.m. back-geared motor. The 
advantages which have been realised by the conversion from 
steam to electrical driving are reduced labour, maintenance, 
and power charges, and avoidance of the complete shut-downs 
of the whole works, which were unavoidable when trouble 
occurred with the steam power plant. Standing losses are 
avoided and the shafting and transmission friction is con- 
siderably reduced. The consulting engineers to Messrs. Jones 
Brothers are Messrs. Merz and McLellan. 


GOOD ILLUMINATION 

A PAPER by Mr. Leon Gaster entitled ‘‘The Economic 

and Hygienic Value of Good Illumination," was read 
and discussed at the Royal Society of Arts recently. 
The four electroliers in the Hall were each fitted wifh a 
different method of diffusion. The author treated the subject 
in his own characteristically enthusiastic way. Under the 
sub-heading, ‘‘The Hygienic Aspects of Illumination,” he 
showed how bad and insufficient lighting in schools is respons- 
ible for bodily deformities as well as optical troubles. It was 
now generally agreed, he said, that for ordinary desk work 
an illumination of 2 to 8 foot-candles was necessary, and 
about 4 foot-candles on the blackboard. Sections of the 
Paper were also devoted to the avoidance of glare, good illu- 
mination as a méans of preventing accidents, the meaning of 
"adequate illumination," and the importance of shades and 
reflectors. It was pointed out that different manufacturers 
seemed at the present time to have very different ideas as to 
the amount of illumination actually required to carry out 
similar processes. 
connection. In the case of six different printing works, 
values ranged from 34 to 268 foot-candles. Again, for 
printing, cotton factories, &c., these illuminations in foot- 
candles were given :—Clothing (machine room), 2—86; hand- 
kerchiefs (machine room), 928; composing rooms, 3—80; 
cotton weaving, 1—5; linen weaving, 3—18; while in cotton 
spinning and preparing rooms much lower values, ranging 
from 0°01 to 6 foot-candles were met with. 

During the discussion, Sir Henry T. Wood narrated the 
history of the lighting of the room in which the meeting was 
held. When it was first built, about 140 years ago, it was 
lighted by four or five sets of oil-lamps. Each pendant had, he 
believed, three or four lamps. This method of lighting con- 
tinued for about eighty years. Towards the middle of the last 
century a Bude light was installed in the centre of the room. 
In 1854 the oil-lamps at the four corners were removed, and a 
large central *Sun"' gas-light was put in. This was continued 
until 1882, when electric light was introduced into the building. 
He believed this installation of electric light was the oldest in 
any public building in London. This lighting was effected by 
an Otto gas-engine and a Siemens machine, followed by the 
addition of an E.P.S. storage battery. In 1899 current was 
taken from the street mains. The first introduction of gas 
occurred in 1815, when the Society put up a lamp outside the 
street entrance. The purification being at that period very 
imperfect, gas illumination coald not be introduced inside. In 
the ‘thirties or ‘forties gas was used on the stairs, and was 
gradually employed in other parts of the building. 


ELECTRICAL ENGINEERING 


The following figures were given in this 
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A COMBINED SWITCH FUSE AND PLUG 


НЕ GENERAL ELECTRIC CO., LTD., 67 Queen Vic- 

toria Street, are introducing a new patented combined 
switch fuse with a plug attachment for use in docks, non-fiery 
mines, and other work where a flexible connection to a motor 
is employed. The apparatus is so constructed that neither 
can the switch-cover be opened, nor the plug withdrawn nor 
inserted with the switch closed. The switch spindle carries 
a cam which, when the switch is closed, presses down the 
upper end of a hinged steel bar. The lower end of the bar 
is turned at right angles and forked. In addition to its two 
current-carrying pins, the plug is equipped with a long steel 
pin, which passes through a hole in the case into the interior 
of the switch-box, and is so notched that it can be gripped 
and held firmly by the fork on the hinged bar, so that when 
the plug is in position and the switch closed the fork engages 


COMBINED SwircH FUSE AND PLUG. 


with the steel pin and absolutely vetoes all attempts to with- 
draw the plug. Moreover, if one tries to insert the plug while 
the switch is closed, iha end of the steel bar effectually 
blocks up the aperture through which the steel pin has to 
pass, so that access is completely denied, and the operator is 
compelled to switch off before he can insert the plug. The 
earthing conductor from the motor terminates at a contact 
in the plug, and the first step in the process of inserting the 
plug is to complete this earth connection. Then, and not 
before, the brass pins enter their sockets. On withdrawing 
the plug the earth connection is the last to be broken. To 
prevent all possibility of insertion of the plug in the reverse 
way, the stecl pin has a projection which fits into a slot in 
the aperture through which the pin enters the case, like a 
key in a lock. The switch itself is of the Company's standard 


"Iwinbreak " pattern, and the whole device may be obtained 
with or without fuses. 
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QUESTIONS AND ANSWERS BY PRACTICAL MEN 


RULES. 

Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen 1n actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under ''Answers to Corre- 
epondents,' or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. | , 

Answers: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance di the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripta, tf unaccepted, should enclose stamped 
addressed envelopes. 


Write on one side of the paper only, and tf diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor’s decision із final. 

QUESTION No. 1,332. 

The switch of a 3-phase alternator fitted with discriminating 
fault protection of the Merz-Price balanced type has been giving 
considerable trouble by opening repeatedly owing to the action 
of the relay without apparent cause, as no fault can be dis- 
covered in the generator. The relay connections and pilot con- 
nections are quite sound and unbroken, and the balance of the 
current transformers proved sufficiently good right up to short- 
circuit current, and, indeed, the plant often runs satisfactorily 
for days without trouble of any kind. The neutral of the 
alternator, which is in parallel with others, їз earthed. 
“Current ” balancing is utilised with a relay across the mid- 
point of the pilot. The current transformer secondaries are both 
star-connected and their neutrals earthed, and there are no over- 
load or time-limit fuses. What is the cause of the trouble ?— 
“Kaisk.” 

(Replies must be received not later than first post April 3rd.) 
ANSWERS TO No. 1,330. 


Rotary converters when running wth fixed A.C. input voltage 
are capable of delivering D.C. variable voltage within sm 
range, without special boosting arrangements. 

In the case of а six-phase rotary giving a D.C. voltage of 
§50-600, how can the power factor and exciting current be 
calculated for the different voltages, the A.C. input voltage 
being constant? | | 

How much reactance should the transformer, which is supply- 


ing current to the slip rings, have? A. 
The first award (105.) is made to '' ALPE " for the following 
reply :— 


In an ordinary rotary converter, without booster or split 
poles, the D.C. voltage always bears a fixcd ratio to the 
A.C. voltage impressed on the sliprings. This ratio depends 
on the number of phases for which the machine is wound and 
on the ratio of pole arc to pole pitch, but for any given 
machine it is constant except for the slight amount of the 
CH drop as the machine is loaded up. In а six-phase rotary 
of normal construction this ratio will probably be about 
1°41, i.e., the diametrical A.C. voltage on the sliprings will 
be 0°707 of the D.C. voltage. If the field of such a converter 
is over-excited, i.e., beyond the amount necessary to provide 
sufficient flux to give the D.C. voltage corresponding to the 
A.C. impressed volts, tho D.C. volts will not be raised, but 
the machine will draw a wattless leading current from the 
hne. The M.M.F. of this current flowine in the armature will 
be directly opposed to the main field M.M.F., and the leading 
eurrent taken will be of such amount that the armature 
ampere turns exactly counterbalance the ertra ampere turns 
on the field, leaving a resultant M.M.F. sufficient to drive 
the correct flux through the machine. Similarly if the D.C. 
field is under-excited the machine will draw a lagging current 
sufficient to bring the total M.M.F. and the flux up to the 
correct value. If & reactance is connected between the A.C. 
line and the rotary sliprings the leading or lagging current 
passing through the reactance will add or subtract a voltage 
(proportional to the wattless current and the amount of 
reactance) to the voltage impressed on the sliprings; since 


the D.C. voltage is strictly proportional to the slip-ring voltage, 
this affords a ready means of varying the D.C. voltage. In 
the present case the voltage range is 9 per cent., or, allowing 
5 per cent. CR and reactance drop at full load with unity 
power factor, and assuming that it is necessary to obtain 


the full voltage range at any load from no load to full load, 


we have a total internal voltage variation of 14 per cent. 
15 per cent. reactance in the transformer should be satisfac- 


tory for this, and allowing 3 per cent. for the reactance of 


the rotary we have 18 per cent. total reactance. It is now 
necessary to determine the voltage ratio for which the power 
factor is to be unity. The most economical value for this 
is dependant on various factors, such as the load factor of 
the machine, the degree to which the field can be over-excited 


. without overheating, and the amount of wattless current which 


can be carried by the armature without overheating (as ія 
well known, the armature heating of a rotary converter in- 
creases very rapidly with a reduced power factor, whether 
lagging or leading). We will assume as a fair average case 
that the power factor should be unity at 575 volts D.C. with 
full load on the machine; then the transformer will be wound 
to give a normal secondary voltage at full load, unity power 
factor, of 0°707 x 575 x 1:05 = 426 volts, the factor of 1°05 being, 
of course, to allow for the assumed drop of 5 per cent. at 
full load. The maximum voltage required on the slip-rings 
is at full load 600 volts D.C., and is 0°707 x 600 x 105 2 445 
volts. This is an increase of 4} per cent. above the normal 
voltage, and therefore necessitates 100 x 4°5/18=25 per cent. 
leading current, so that the power factor in the rotary arma- 
ture wil be 100/4100?--25?—007. Similarly the slipring 
voltage at no load 550 volts D.C.—0' 707 х 550=389 volts, a 
decrease of 84 per cent., necessitating a lagging current 
of 100 x 85/18=47 per cent. This wattless current corre- 
sponds to a power factor of 0'905 at full load, but since there 
is no load on the machine the actual power factor will be 
very low, probably about 0°10 to 0:12. Generally, if v=per 
cent. rise or fall in voltage from the normal, allowing for 
the C.R. drop, w=per cent. reactance = volts across reactance 
with full load current flowing expressed as a percentage of 
normal volts, and A=normal A.C. full load current, then the 
wattless current taken will be C=Axv/w, and will be a 
leading current when the voltage is raised and a lagging 
current when the voltage is lowered. Knowing the efficiency 
of the rotary, the load current input corresponding to any 
particular load and voltage is readily obtained, and calling this 
current Г, the power factor in the rotary armature will be 
P=I/¥1i++C?. On the supply side of the reactance the 
current will, of course, lag further behind the volts than on 
the rotary side, and the power factor on the line will be 
Pl=IVr+ (1?+C?)r/VV¥ I?--C?, where I=A.C. load current, 
C=A.C. wattless current, Vr=volts on slip-rings- V(1tv), 
V=transformer secondary volts at unity power factor, and 
r=C.R. drop at full load. 

To determine the exciting current requircd, first determine 
in the usual way the ampere turns to give the required 
voltage if the machine were running as an ordinary D.C. 
generator without load. Call this At. Next determine the 
equivalent D.C. armature reaction of the machine at full 


· load from the equation Ar=D.C. current per раі» in armature 


at full loadxnumber of armature conductors--twice the 
number of poles. Then if V and W have the meanings 
assigned to them above, the total ampere turns per pole will 
be At £VAr/W, using the + sign for increased voltage and 
the — sign for decreased voltage. To the ampere turns thus 
found it will be necessary to add a small percentage of the 
armature reaction if the brushes are not on the neutral, say 
about 10 to 15 per cent. at full load and proportionately for 
other loads. The exact amount of this final correction can 
only be determined on test. Having determined the ampere 
turns, the proportion of these which should be series turns 
(if the rotary is to be compound wound), also the number 
of shunt turns and the shunt field current, aré obtained exactly 
as for the field coils of a D.C. generator. ` 

It is usual to allow about 15 per cent. reactance їп the 
transformer for this method of control. More reactance is 
commercially difficult to obtain in а good transformer, and 
less reactance leads to excessive wattless currents for the 
amount of voltage regulation usually required. 

The second award (5s.) has been made to "C.E.B." 
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(This Patent Record 4з compiled by our own Editorial Staff and ts Strictly Copyright.) 


Specifications Published March 20, 1913 
A full list of these was published in our last issue. The following 
are abstracts of some of the more important ifications. 
Names in italics indicate communicators of inventions from abroad. 
4,460/12. Regenerative A.C. Commutator Motors. Browy, 


Boveri. To obtain regenerative working of single or polyphase 
commutator series motors, two or more saturating magnetic 


fluxes displaced in time are introduced into the system. Six, 


figures. 
8,569/12. Discriminative Protective Gear. B.T.-H. and E. B. 
WEDMORE. Pressure transformers are connected between the 


phases of the system and earth, and a relay is excited from 
these transformers. The currents in the windings of the relay 
normally neutralise one another, but when a fault occurs there 
is a resultant magnetising current in tne windings, which is 
practically in phase with the pressure to earth, and operates the 
relay. Three figures. 

10,534/12. Submarine Telegraphy. J. Gorr. The system 
described in ErgEcrRiCAL ENGINEERING (Feb. 27th, 1913, p. 120). 
The direction of the current is reversed for each signal. 

15,483/12. Arc Electrodes. — B.T..H. (G.E.C., U.S.A.). To 
steady the magnetite arc, the current is led into the electrode at 
right angles to the arc and in equal symmetrical branches. The 
positive electrode is a disc shape. Four figures. 

17,778/12. Light Baths. С. E. Gatrre. For the local treat- 
ment of parts of the body, the hinges connecting adjacent 
elements also serve as couplings for the lamp circuits. ‘The 
elements are bell-shaped or rectangular. Seven figures. 

21,471/12. A.C. Commutator Motors. SIEMENS ScHUCKERT. 
То improve the running of the motor, a transformer is placed 
in series between the stator and rotor. The transformer windin 
connected to the stator is connected in star, and that Connected 
to the rotor is in mesh. One figure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Oftice Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

n. Lamps: Kortinc & МАТНІЕЅЕҸ [Trimming indicator] 
255/15. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: WiLsoN [Storage battery charging] 9,593/12; WILLIAMS 
[Movable sleeve for inspection of wires in cables] 21,215/12. 

Dynamos, Motors, and Transformers: HARTMANN & BRAUN 
[Metal vapour rectifiers] 5,545/12, 5,415/12, and 18,603/12; 
МАСКІЕ [Rotary converters] 10.804/12; Mascu. OrnrrkEx [Hepul- 
sion motor] 11,454/12; Rey [Generating set] 18,025/12; Векрох 
[Brush-holders] 20,224/ 12. 

Electrometallurgy and Electrochemistry: JoHNson (Badische 
Anilin and Soda Fabrik) [Electrolysis of alkaline chlorides] 
16,779 /12. 

Heating and Cooking: Dowxe and B. & К. ACCESSORIES 
[Cooking apparatus] 25.586/12. 

Ignition: Mackay [Testing spark-plugs] 12,672/12. 

Incandescent Lamps: JAHODA and ELEK. GLUHLAMPENFABRIK 
“Warr” ScHARF Lórr & Larzko [Filament manufacture] 
7.977/12; Влпеў and Мсроуеш, [Filament manufacture] 
20,621/12; Сил, (Wolframlampen) [Supports for metal fila- 
ments] 26,249/12. 

Instruments and Meters: Ѕе1вт [A.C. frequency measuring and 
speed indicating] 16,874/12. 

Switchgear, Fuses, and Fittings: Masconp [Motor controllers] 
26.864/11; Јов, [Portable battery lamps] 5.170/12; MULLER 
[Holders for lamps, switches, plugs, &c.] 6,395/12; WYNNE 
[Switches] 26,517/12. 

Telephony and Telegraphy: SiEwENs Bros. & Co. (Siemens Ф 
Halske) (Automatic and semi-automatic telephony] 2,520/12; 
Kırar and Grove [Telephones] 9.714/12; TORIKATA, YOKOYAMA 
and Krramura ([Dischargers for wireless] 10,825/12; Pore (‘lele- 
graphy] 11,604:12; Baumann [Telephony] 18.677/12; Кнорезѕ 
[Telephonie transmitters] 20,196/12; Кылү [Telegrapher’s key 
cushion] 27,019/;12. 

Traction: SruacHAN. and Stracnan & HenNsHaw [Telphers] 
190/12: Porrs [Signalling] 6,050/12; ЕммЕтт [Signalling on 
and stopping trains} 21,723 /12. 

Miscellaneous: В.Г. and H. and Bayres [Condensers] 2.701 /12; 
Нғеіхнсн [Production of active carbon masses] 2.862/12; 
SLANCHARD [Electrostatically separating minerals, &c.] 6,772/12; 
ELECTROMOTOR EQUIPMENT and AncHER [Opening and closing 
lift gates] 11.500/12; Sozzr [Primary batteries] 20,101/12; 
WEIKEL and WEILKEL [Alarms] 21,959/ 12. 


The following Specifications are open to Inspection at the Patent 
Otfice betore Acceptance, but are not yet published tor sale. 

Distributing Systems, &c.: Krurr [Connections for D.C. 
apparatus) 1,497/13. 

Dynamos, Motors, and Transformers: VrepovELLI, PRIESTLEY 
& Co. [Manufacture of small power transformers] 4,090/13; 
LivuNcsTRÓM  [Commutator machines] 4,773/13; CIE. POUR 
L'EXPLOITATION DES PROCEDES Тномѕох-Носѕтох [Automatic 
regulators for variable-speed dynamos] 5,020/13. 

Incandescent Lamps: CuarLes [Filament 
5,028 / 13. 

Storage Batteries: KETTERING [System] 5,545/13. 

Switchgear, Fuses, and Fittings: De Fretres [Contacts for 
flashers] 5,006/12; ApPAREiLLAGE Garpy [Switch-fuses] 4,686/13. 

Telephony and Telegraphy: SicNaL Gres. [Wireless radiating 
system for aeroplanes] 736/13; SHREEVE [Telephone repeater 
system] 4,611/13; BETULANDER [Automatic telephone impulse 
transmitters] 4,792/13. 

Traction: Crank [Automatic wireless train control] 4,901/13. 

Miscellaneous: A.E.G. [Automatic ticket printing by selectors] 
5,680/13; Imme [Typewriter] 4,405/13. 


Expiring and Expired Patents 


The following Patents expire during the current week, after a life 
of fourteen years :— 

6,685 of March 28th, 1899. Standard Cells. К. О. A. 
HEINRICH. Certa'n improvements in the construction of H-type 
cells are covered. Diaphragms, for use between the liquid 
electrodes and the electrolyte, which permit of the liberation 
of any air accumulating under them on their being fixed in 
position, are копле] of two discs fixed to an escape tube. 
Porous packing is placed between the discs. The lower disc is 
funnel shaped. 

6,712 of March 28th, 1899. Common Battery Telephony. 
С. ABOILARD ET Cir. The specification is a long one, and there 
are 12 sheets of drawings. Supervisory signals, exchange con- 
nections, and apparatus, and connections for junction line 
signalling are described. 

6,885 of March 30th, 1899. The Silent Discharge. M. Orro. 
An apparatus to produce ozone, &c., by gradual and successive 
startiugs and interruptions of the discharges between the various 
opposing points of the electrodes is described. It is similar in 
principle but different in construction from that described in 
specification No. 11.010/97. In this case movable separating 
discs, having alternately conducting and insulating sectors, are 
Е between the electrodes. Thus short circuits аге рге- 
vented. 

6,982 of April 1st, 1899. Induction Coils for Wireless. С. 
Marconi and the Marconi Co. Coils for use as in specification 
No. 12,526/98 (ELECTRICAL ENGINEERING, Vol. VIII., p. 296. 
May 90th, 1912), are made very short—not exceeding two cms. in 
length—or else are wound in sections. The turns per layer of 
secondary, and sometimes of the primary, are diminished as the 
distance from the centre is increased. It is also desirable to 
connect direct to the coherer (not through the condenser) the end 
of the secondary remote from the nucleus. Diagrams and par- 
ticulars of coils are given. 

The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Arc Lamps: Т. L. Carsone [Inclined carbon lamp using pure 
carbon electrodes] 26.772/05; Е. JaNECEK {Thermally controlled 
lamp—the carbons are provided with fusible pins] 25,257/05. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: J. WILKINSON [Reinforced asphalt or earthenware conduits] 
20.220/04; SIEMENS SCHUCKERT [Rolling mill motor control] 
27,073 /07. 

Heating: O. Hawkes [Convector with openings at top and 
bottom and baffle plates] 25.032; 05. 

Ignition: ALBION Moron Car Co. and Т. B. Murray [Details 
of magneto construction] 27,570/06. 

Switchgear, Fuses, and Fittings: W. FarnwEATHER (Crocker 
Wheeler Co.) [Motor controllers of the knife-switch type—the 
switches are interlocked so that they can only be closed in a 
certain order] 24.186/99; W. B. CrEevELAND [Cable connectors 
for stranded cables and method of fixing in the cable suitable 
for use where there is much vibration] 21,991/00 and 22,010/00; 
Н. L&vrNxER, R. N. Lucas and Н. Ниш [Automatic accumulator 
charging switch] 26.374/04: B. T.-H. ((G.E.C., U.S.A.) [Auto- 
matie electro-magnetic motor starter] 27,058/07. 

Traction: B.T.-H. (Union Electricitats Ges., Berlin) [Trolley 
wire supports] 24,457/01; Siemens Bros. & Co. (Siemens Ф 
Halske) [Напа levers and gearing for block signalling instru- 
ments] 26.920 /07. 

Miscellaneous: B. J. D. Norrs (Gamewell Fire Alarm Тео. 
Co., U.S.A.) [Fire alarm system in which interference between 
the circuits is prevented] 26,541 /02. 
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THE “ ELECTRIC ARC” 


LIE this title Mr. W. B. Hird (Mavor & Coulson, 
Ltd.) delivered a lecture in Edinburgh recently to the 
Scottish Local Section of the Institution of Electrical En- 
gineers. The Electric Arc, it will be remembered, is a 
small experimental electrically-driven boat built by Messrs. 
Mavor & Coulson, Ltd., to demonstrate the flexibility of elec- 
trical control. Information as to this vessel has appeared 
in ErEcrRICAL ENGINEERING, Vol. VII., June 15th, 1911, 
p- 330, and Sept. 7th, 1911, p. 500. 


Mr. Hird began by pointing out that turbine speeds vary 
from 1,200 to 5,000 r.p.m., while propeller speeds vary from 
9O to 120 r.p.m. only. Dealing with D.C. electrical gearing, 
commutation gives much trouble, he said, but speed regulation 
is more easily obtained than with A.C. motors. Pole-changin 
and cascade working are both rather complicated, while wit 
а spinner motor three speeds may be obtained. It is also 
desirable that the generators do not have to run in parallel, 
and that the motors be of the squirrel-cage type. The Electric 
Arc was built; at Dumbarton by Меге: Maclelland & Whitson, 
Ltd. It is 50 ft. long, with a 12-ft. beam, moulded depth 
7 ft. 4 in., and maximum draft 4 ft. 6 in. The displacement 
is about 19 tons. The propeller diameter is 3 ft. 6 in. A 
four-cylinder internal combustion engine drives a 310-volt alter- 
nator having 72 slots containing two windings of six wires each. 
The frequencies obtained from the windings are 20 and 33}. 
The control of the driving motor is effected from the bridge 
by two inter-locked switches, one controlling the excitation of 
the alternator, and the other the direction of supply to the 
motor in one or both windings. | 

The discussion was opened by Professor F. G. Barty (Heriot- 
Watt College, Edinburgh), who apparently regarded the 
obstacles in the way of electrical ship propulsion as very 
formidable. With cascade motors, would both have to run dead 
slow, he asked, when dead-slow ship speed was required? As 
the maximum torque was required for reversing, he did not 
think that a squirrel.cage motor could be designed for this 
work. The Author, however, replied that experiments had 
showed that it did not take the full torque corresponding to 
the load power to reverse the propeller rapidly, since а pro- 
peller as a turbine had a very low efficiency. The squirrel- 
cage motor was satisfactory on small boats, but on bigger ones 
it would fail, though there were considerations which indicated 
that larger sizes of squirrel.cage motors could be used. 

Mr. J. A. Ковкктзом (Burgh Electrical Engineer, Greenock) 
could not reconcile the author's statement about the difficultv 
of synchronising on board ship, and the statement that one of 
the advantages of electrical propulsion was the concentrated 
power of one generator and one motor. Mr. Hird replied that 
the scheme considered did not prevent a combination of three 
alternators and three different motors unless the latter were all 
of the multiple-wound type. With three separately-driven pro- 
pellers they would have to synchronise. Mr. Sam Mavor men- 
tioned a scheme for driving a 500.ton yacht in which the 
weights of machinery were steam 100 tons, and electric 90 tons. 
The centre of gravity was also lower in the latter case. and 
there was greatly increased accommodation and convenience. 
The Chairman (Mr. McWhirter) made a few remarks, and 
Mr. Stevenson and Mr. J. S. Nicholson also spoke. 


SOME USES OF THE STROBOSCOPE 


T а recent meeting of the Western Section of the Institu- 
А tion of Electrical Engineers, which was held in Bristol, 
Professor D. Robertson (Merchant Venturers’ Technical 
College, Bristol), gave a lecture on, and showed some interest- 
ing experiments with the Stroboscope. The lecture dealt 
mostly with mechanical applications, such as the investigation 
of the noise of gears, hammering of tappets on cams, com- 
bustion of gases in the cylinders of internal combustion 
engines, whipping of shafting and torsion when shafting is 
under a uniform torque. The slip of induction motors was 
demonstrated aud the calibration of motor-tvpo meters was 
discussed. The lecturer suggested that the dises should be 
marked with, say, 117, 120 and 123 spots in three circles 
representing 24 per cent, up and down from correct speed. 
If the load was then put on the meters in series the glimpses 
given of the dise so arranged for the correct speed of the 
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dise corresponding to the given load would show the middle 
circle of dots appearing to remain stationary when adjusted 
by means of the permanent magnet. He suggested that this 
would be far quicker than taking the speed of the disc by 
means of a stop-watch and very much more accurate. The 
phase swinging of alternators when the same wero synchronised 
was clearly demonstrated by means of the stroboscope. The | 
hunting effect being very clear when the machine was put 
in slightly out of step. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


REFLECTORS FOR INCANDESCENT LAMPS.—The British 
Thomson-Houston Co., Ltd. (Mazda House, 77 Upper Thames 
Street, E.C.), have just issued new editions of two folders which 
have spaces for the names of contractors. One folder, with a 
bold cover design, deals with the advantages of the well-known 


Veluria glass reflectors, the various pate of which are 
illustrated. The second deals concisely with Mazda lamps, 
Veluria, Holophane, and Mazdalux reflectors. Short notes 


supplemented by diagrams are given, and the uses of each type. 
The list is made complete by the inclusion of the prices of the 
galleries suitable for use with the various shades, and an article 


entitled ‘‘Why Scientific Reflectors are Necessary.” 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice tn 
“ Electrical Engineering." 


ALUMINIUM.—New leaflets from the British Aluminium Co., 
Ltd. (109 Queen Victoria Street, E.C.), illustrate aluminium 
collector bows, aluminium low pressure feeders for light rail- 
ways, and miscellaneous fittings. 

CONDUITS AND FITTINGS.—The 1913 edition of the 
convenient pocket catalogue dealing with conduits and acces- 


sories, distribution boards, and water- 
tight fittings issued by Simplex Con- 
duits, Ltd. (116 Charing Cross Road, 
W.C.), and which is just to hand, con- 
tains in a condensed form practically 
all the matter falling under the above 
heads in the firm’s general catalogue. 
The size is only 8 in. by 4 in., so that 
it may be easily carried by a contractor 
for reference on the job. One or two 
new designs of conduit fittings have 
been added, notably back outlet bends 
and tees: these are intended for 
screwed conduit installations, and have 
heavy cast covers to serve as a drawing 
point where a branch is taken off at 
right angles to the main run of conduit. We illustrate a short 
arm tee. 

TOOL STEEL.—An interesting book from Cammell, Laird & 
Co., Ltd. (Cyclops Steel & Iron Works, Sheffield), forms a cata- 
logue of the various special tool and other steels which the 
firm supply. A very large number of different brands are 


included for different classes of tools, and such special steels 
as magnet steel, nickel and automobile steels, &c., are dealt 
with. 


ANSWERS TO CORRESPONDENTS 


" Max,"'—(1) We will possibly publish this for competitive 
replies. (2) The Wiring Rules of the Institution of Electrical 
Engineers (which we can send you, post free, 7d.) contain ex- 
tracts from the Board of Trade and Home Othce Regulations во 
far as they relate to wiring. and work in accordance with them 
is accepted by practically all fire ottices and a large number ot 
corporations, Most corporations, however, publish certain re- 
quirements to which installations must. conform before being 
connected up, aud in some cases these embody a few rules as 
to wiring details more stringent than the Institution code. 
(3) The speed is about 192,000 тез per second. The measure- 
ment is a ditheult and delicate one, and vou could not expect 
to perform it with the apparatus likely to be at your disposal. 


. 178 


ELECTRICAL ENGINEERING 


Manca 27, 1918. 


FARADAY HOUSE. 


ESTABLISHED 1889. 
(Proprietors : The SYNDICATE OF ELECTRICAL ENGINEERS, Ltd.) 


Oil Tests 


Faraday House tests every kind of Electrical Machinery 
and Instrument, and all Apparatus and Materials used 
by the Electrical and Allied Industries. 

Scale of fees will be sent on application to the Secretary, 


THE ELECTRICAL STANDARDIZING 
AND TESTING INSTITUTION, 
62-70, Southampton Row, London, W.C. 


Telep. No.: 9999 Central. 


FARADAY HOUSE. 


Teleg.: “ Standardizing, Westcent, London.” 


ELECTRICAL PORCELAIN 


The Micanite & Insulators Co.,Ltd. 
HIGHEST QUALITY London, E. «X d 
APPLY TO : «o? | 
JAMES MACINTYRE & 00., LTD., AND 
BURSLEM, TUBES. 


PRICE: 


ALWAYS 


DON'T MACHINE !—CAST! 


The scientific accuracy and perfection 
of finish that can be secured by 


_ “PRANA” 
DIE FINISHED CASTINGS 


renders unnecessary all expensive 
and costly machining, and will 


CUT DOWN COST ON 
COMPLICATED PARTS 


Holes, Slots, Teeth, Notches, 
Screw Threads accurately cast 
and finished by the “ Prana” 
process. 


Send for booklet E. A., illustrating 
and describing this money-saving 
process to :— 
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Manufacturer— 


A NEW PLUG FOR FIXING WIRING 


E illustrate here a new plug which W. T. Henley's 

Telegraph Works Co., Ltd. (Blomfeld Street, London 
Wall, E.C.), have brought out for fixing the link clips, saddles 
or protective covering used in the Henley wiring system 
(ELECTRICAL ENGINEERING, September 28th, 1911, Exhibition 
Supplement, page 31) to plaster, brick, marble, slate, ‘stone, 
&c. This device should prove very useful for many pur- 
poses as а good fixing can be obtained with a minimum 
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PLUG тч POSITION 
READY FOR SCREW. 


Рісс EXPANDED BY 
SCREW. 


amount of labour and trouble. The hole that is made for 
the plug is only a little larger in diameter than the screw 
that fits it. The plug is made of stiffened fibres which 
expand when the screw is driven in. The company inform 
us of two very satisfactory tests of tho holding power of 
these plugs. In one ease two holes were punched in plaster 
12 in. apart, and an iron rod 1 in. in diameter was secured 
with a link clip. When over 50 lbs. pull was exerted, the 
plaster around the plugs broke away. In another case, a 
hole was drilled in brick, and the same iron rod was secured 
in & similar manner. When something over 100 lbs. pull was 
exerted, plug was withdrawn. 


Ferranti A.C. Meter.—The Board of Trade have approved the 
Ferranti А.С. meter, type С. 


ELECTRIC TRACTION NOTES 


A number of London and Greater London local authorities 
appeared before the Court of Referees in the House of 
Commons last weck, asking for a locus standi against Clause 
16 of the Metropolitan Electric Tramways (Railless Traction) 
Bill when this measure comes before а committee in due 
course. The point is a rather interesting one, as under the 
clause in question the Board of Trade would be given powers to 
sanction other trolley omnibus routes, presumably on any part 
of the Tramways Company's system. А similar power has 
been already inserted in a number of provincial trolley omnibus 
Bills, but owing to the multiplicity of local authorities in 
London the position is very complicated, and it is feared 
that the Board of Trade may be in the position under the 
clause of sanctioning trolley omnibus routes without the local 
authorities having the right to be heard. The whole question 
will, however, be discussed before the Parliamentary Com- 
mittee, as the Court of Referees granted the locus asked for. 

As we have previously mentioned, the East Ham Council 
have been in negotiation with the Barking Council with regard 
to the leasing of the latter’s trams, but it has not been found 
possiblo to arrange terms. 

A service of " pay-as-you.enter" tramcars was put into 
operation in Leicester on Wednesday last weck. 

The Merthyr Corporation have accepted an offer of the 
Merthyr Electric Traction & Lighting Co. to pave certain 
portions of the tram track with wood setts on condition that 
the period within which the Corporation may purchase the 
lines is extended by ten years. 

А centre-entranee. double-deck саг is being built for the 
Washington Railway and Elcetrie Company. The stairways 
are at the ends of the car and terminate on a platform two 
steps below the upper deck floor level, and at that point turn 
right and left for the final rise. Fifty scats are provided on 
cach deck. There will be four motors of 32 h.p. each, says 
the Electric Railway Journal (New York). At the ends of the 
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car there will be latticed stecl columns, rigidly framed into 
the steel sheathing of both decks and connected also to the 
plate at the eaves. By this construction the whole side assists 
in supporting the weight of the car and its load. 

From the electric railway statistics of the Dominion of 
Canada for the year ending June 30th, 1912, the total 
length of single track appears to be 1,7295 miles. Тһе 
average working expenses are 60°7 per cent. of the gross 
earnings. The total number of passenger cars in service 
was 3,489, and the number of freight cars 989. In addition, 
says the Electrical News (Toronto), about twenty-nine miles 
of track have since been put into operation, and nearly 100 
miles will be opened shortly. 

In view of the increasing price of petrol, and the proposed 
substitution in Berlin of electric vehicles for the present 
petrol-driven taxis, it is interesting to note that according to 
the official Berlin police returns, there are 217 electromobiles 
working as publie vehicles in Berlin. This number is 12:6 
per cent. of the total number of 2,104 power-driven cabs, and 
5 per cent. of the total number of cabs (Droschken). Of the 
277 electric cabs, 178 belong to one company, while 31 are 
owned by their drivers. Over 200 of these were manufac- 
tured by the Neuen Automobil-Gesellschaft (A.E.G.). 


TELEPHONY AND TELEGRAPHY 


QNCLUDING WIRELESS) 


A Reuter telegram from Melbourne states that the Federal 
High Court has allowed an application by Marconi's Wireless 
Telegraph Co. to inspect the Government's wireless apparatus 
in connection with the Company's action against the Govern- 
ment for infringement of the Marconi patents. 

In an action for libel by the Attorney-General (Sir Rufus 
Isaacs) and the Postmaster-General (Mr. H. Samuel) against 
the French daily paper, Le Matin, Sir Rufus Isaacs stated 
that he had purchased 10,000 shares in the American Marconi 
Co. prior to the sanctioning of the agreement with the English 
Marconi Co. for the imperial wireless telegraph scheme. He 
said that he had been expressly informed that the American 
Marconi Co. was totally distinct from the English Company. 
One thousand of these shares he sold to the Chancellor of 
the Exchequer (Mr. Lloyd George) and another thousand to 
the Master of Elibank. The whole of the facts are now being 
explained to the House of Commons Committee by Sir Rufus 
Isaacs, who will be followed by Mr. Lloyd George. 

It is reported that the U.S. scout Salem has recently 
received complete messages from the 70-kw. Fessenden wire- 
less station at Arlington at 2,400 miles in full daylight. 

Experiments carried out in a balloon in Prussia last 
January show that wireless transmission is not so easy 
at great heights as near the earth's surface. Drs. Wigand 
and Lutze, in a short article in the Elektrotechnische Zeit- 
schrift of March 6th, describing the experiments, state that 
at a height of 6,500 metres the signals received from the 
Norddeich station were less than half as strong as thoso 
received from the same station at a height of 1,500 metres, 
the distance being about the same in each case. It was 
further proved that the difference of altitude did not affect 
the sense of hearing or the sensitiveness of the detector, so 
that the reduction in the wave strength was due to altitude 
onlv. 

Telegraphic communication with the States of Coahuila, 
Chihuahua and Sonora in Mexico was down on 18th inst., 
and on the following dav the Teheran-Meshed line was also 
broken, but was repaired on the 20th.—The Oran-Tangier 
lines gave out on 22nd inst., and as a result of heavy storms 
in Ontario, Canada, and the United States of America, land 
lines in those countries have been considerably disturbed, 
which must cause delay to telegrams in transit.—The line 
between Teheran and Kermanshah is down between Hamadan 
and Kermanshah.—The cables between Shanghai and Nagasaki 
are down, cutting off the direct lines to Japan, which can be 
reached vid Formosa, subject to delay. 


The Batti-Wallahs.—The annual dinner of this Society was 
enjoved by a large gathering on Saturday, March 15th. Mr. 
Collis, the retiring President, took the chair. and a feature of 
the evening was the original menu and programme in the form 
of a uniform cap embellished with humorous illustrations, 
Mrs. J. Corneille, Mr. Martin Muir, Miss Ada Fox, Mr. Oley 
Oakley, Mr. Ernest Pike, and Mr. Louis Nikola entertained the 
guests. The second number of the Batti-Wallahs’ Journal was 
distributed at the dinner, and contains numerous items mostly 
of a personal and humorous nature that will interest, members 
of this energetic Society. 
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LOCAL NOTES . | 


Belfast: Street Lighting.—A number of additional streets 
are to be lighted by means of electric arc lamps. This decision 
is the result of experiments in other steets with centrally 
hung arc lamps, which have proved so much more satisfactory 
than the previous gas lighting. 

Bingley: Bulk Supply.—The proposed agreement with the 
Keighley Council for a supply of electrical energy in bulk, re- 
forred to in our last issue, has now been passed by the latter 
body on the terms already given. 

Carlisle : Salary of Electrical Engineer.—A long debate took 
place last week with reference to a proposal of the Electricity 
Committeo to advertise for a successor, at a salary of £500 
per annum, to Mr. S. T. Allen, the Borough Electrical 


"Engineer, who has recently been appointed to a similar 


position at Wolverhampton. The objection was to the amount 
of the salary, and various amendments were moved fixing 
it at £350 or £400 rising to £500. Eventually, however, the 
Committee's recommendation to offer £500 per annum to 
commence with was adopted. 

Dublin: Electricity Profits.—It has been stated that a sum 
of £10,000 would be available for relief of rates from last 
year's electricity profits, but the Electricity Committee are 
rather averse to handing over such a large sum, their desire 
being to build up a reserve fund first. 

Durban: Electric Heating.—A reduction has been made in 
the price of electric current with a view to encouraging its 
use for electric heating and cooking. As we pointed out some 
time ago, Mr. J. Roberts, the Borough Electrical Engineer, 
has designed a cheap form of electric cooker, and the Council 
will shortly be asked to adopt a scheme for the supply of 
apparatus on the hire-purchase or some similar system. 

loucester: Rateable System of Charging.—The Corpora- 
tion has adopted а recommendation to give consumers the 
option of taking a supply of electricity at the ordinary rates, 
or on the basis of 124 per cent. upon the rateable value of 
their premises, plus 14. per unit for all energy consumed. 

Galashiels: Electric Supply.—Mr. T. C. Parsons, who has 
been consulted by the Council with regard to an electric supply 
scheme, has advised that the lowest charge for power should 
be íd. per unit, but the local manufacturers contend that 
current must be supplied at 4d. per unit for this purpose. 
The Committee in charge of the matter is strongly in favour 
of the jd. per unit charge, and a conference between the 
Council and the local manufacturers has been adjourned in 
order to obtain further information. 

Grimsby: Supply of Cables.—The Borough Electrical 
Engineer is to visit Vienna in order to test cable to the value 
of £1,500, which is on order from there. The cost of the visit 
is estimated at £27, but at the last mecting of the Council 
it was pointed out that the saving by giving the order abroad 
was £500. 

Hornsey: Electricity Charges.—At tho last meeting of the 
Council attention was called to the fact that the Electric 
Lighting Committee has £5,000 in hand, and a request was 
made for a reduction in the charges to consumers. The Chair- 
man of the Lighting Committee, however, stated that this 
course could not be entertained at present. The Committee 
was anxious to pav back to the ratepayers the £7,000 which 
had been contributed to it during the early years when losses 
were incurred. Nevertheless the Committce has this year 
voted £500 to relicf of rates. 


TENDERS INVITED AND | 
| 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Maius, &c. 

Ganada.— The date for receiving tenders for the generating 

sets required by the Swift. Current Council, referred to in 
our last issue, has been extended to April 14th. 
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Chile.—An electric generating station and distribution 
system is required at the Port of Valparaiso. Particulars may 
be seen at the offices of the Chilean Legation, 48 Grosvenor 
Street, W., any day except Saturdays, between 3 and 5 
o'clock. Tenders by September 10th. | 

Dundee.—E. Н. T. switchgear and transformers. City 
Electrical Engineer. April 4th. (See an advertisement on 
another page.) 

Grimsby.—In connection with the extensions at the elec- 
tricity works, а certain revision in the estimates has been 
found necessary in consequence of tho necd for an additional 
feeder panel, extension of the cooling towers, and an oil 
separator. | 

Haywards Heath.—A Board of Trade inquiry has been held 
concerning an application by the Mid-Sussex Electric Light 
and Power Co. for a provisional order. 

. New  Zealand.—An electrical installation is 
at the Queen Street wharf, Auckland. 
Harbour Board. 

Peterborough.—1,023 yards 
Engineer. March 318. 

Waterford.—The Guardians have under consideration an 
electrical installation at an estimated cost of £3,000. 

Woodford.— Arrangements are being made by е 
Walthamstow Council to give a supply of electricity in this 


district. 
Wiring | 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Cardiff.— Premises for South Wales Mining School. Archi- 
tects, Teather & Wilson, Andrews’ Buildings, Queen Street. 

Dalkeith.—New fever hospital. . 

Dundee.— Additions at Westgreen Asylum. Architect, T. М. 
Cappon, 82 Bank Street. 

Greenock.—Cinematograph theatre. 

London: Lewisham.—Wiring and fittings for 500 lights in 
workhouse, and a similar number in infirmary. Clerk to 
Guardians. March 315. 

Paignton.— Business premises. 
9 & 10 Fleet Street, Torquay. 

Swansea.— New polico station. 

West Ham.—Flectric lighting of Guardians’ workshops, 
Aldersbrook Road, Wanstead. Architect, W. Jacques, 2 Fen 
Court, E.C. 

Worcester.—New school. . 

Miscellaneous 
South Africa.—Tho Bloemfontein Council have decided to 


proceed with their trackless trolley system at an estimated 
cost of £80,000. 


,  TENDERS RECEIVED AND ACCEPTED 


required 
Particulars from 


of cable. City Electrical 


Architect, F. G. Moore, 


—————— -——. ——— —— —— 


Belfast.—Thirteen tenders have been reccived by the 
-Harbour Board for the supply of four 5-ton electric gantry 
cranes. These have been referred to the Engineer for report. 

Hornsey.—A contract for meters has been placed with 
Messrs. Chamberlain & Hookham. 

Manchester.—The tender of Messrs. Anderson, Ltd., of 
Salford, has been accepted for an electric lighting installation 
at the Crumpsall Workhouse. 

Salford.—The tender of Messrs. Davenport, Sparrow & Со. 
has been accepted for the electric lighting of the new juvenile 
labour bureau, and that of Messrs. Willoughby & Wileox for 
the electric wiring of the Committee’s now laboratories and 
workshops. 


——— 


MISCELLANEOUS BUSINESS NOTES AND 
TRADE ANNOUNCEMENTS 


mc MEE —— ) 
Price of Copper.—Messrs. (т. Smith & Son, of 5 Philpot 
Lane, E.C., intorm us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£68 15s. to £69 os. (last week £69 to £69 105.). 
Bankruptcy. A first and final dividend of 2 1/16d. in the 
£1 will be paid on April 8th at the offices of Messrs. Elles, 
Salarian & Cov, E & 2 Bocklersbury, F.C., in the bankruptey 
of the late Mr. F. IT. Medhurst, consulting electrical engineer. 


| 

| 
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Эрит ee ee ee ie a ce 


A Clerk of Works is required for the new electricity station 
at Bolton. Salary three guineas a week. Town Clerk, April 
10th. 

The Manchester City Council have sanctioned the following 
increases of salaries in the Electricity Department :—Mr. 
L. Н. Marlor, installation inspector, £220 to £235; Mr. F. R. 
Radelitfe, chief rental clerk, £215 to £225; Mr. E. J. Constable, 
assistant resident engineer, city stations, £200 to £220; Mr. 
Г. К. Lee, mains engineer, £450 to £475; Mr. Н. A. Rat- 
cliff, head of testing department, £300 to £325; and Mr. E. 
Bolton, sub-stations engineer, £350 to #875. 
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APPOINTMENTS AND PERSONAL NOTES | 


MEETINGS, &с. 


|| COMPANIES’ DIVIDENDS, REPORTS, 
| 


| 

W. Т. Glover & Co.—At the annual meeting last week satis- 
faction was expressed with the past year’s trading, which has 
permitted of the payment of a 5 per cent. dividend on the 
ordinary shares, together with a bonus of 24 per cent. 

British Insulated & Helsby Cables.—At the annual meeting 
last week attention was called to the fact that, notwithstanding 
the coal strike last year, the company’s turnover has been 
largely increased as the result of general prosperity throughout 
all departments. The directors have every confidence in their 
large holding in the Automatic Telephone Co., and for the past 
year it will not be necessary for them to provide anything 
under their guarantee in respect of the dividend ор that com- 
pany's preference shares. 

South Wales Electrical Power Distribution Co.—The total units 
sold last year, viz., 19,689.656, show an increase of 5,319,081 
over the previous year. The working results show that after 
meeting ah expenses and interest on prior lien debenture stock, 
and making provision for depreciation, there is a. fairly sub- 
stantial surplus which, according to agreement, will be utilised 
in discharging the indebtedness to certain consumers of the 
Treforest Company. 

British L.M. Ericsson Manufacturing Co.—At the annual meet- 
ing last week a smaller revenue was reported for 1912 than for 
1911, due to the fact that in the latter year the Postmaster- 


General put through a considerable number of orders in antici- 
pation of the acquisition of the National Telephone Co. The 


prospects, however, are considered particularlv favourable in 
view of the present position of telephones in this country, and 
the directors have every expectation of a very successful year. 
Regret was expressed at the decision of the Postmaster-General 
to continue the policy of the National Telephone Co., and with- 
draw the hand micro-telephone from use in this country. It 
was pointed out that France has made this a standard, and 
other countries are installing it. The net profits for the past 
year amounted to £18,562, and an 8 per cent. dividend is to 
be paid on the ordinary shares. 

British Aluminium Co.—After providing £40.000 for deprecia- 
tion, and carrying £30,000 to reserve, the profits for 1912 allow 
of the pavment of the full 6 per cent. preference dividend, and 
the carrying forward of £10.206. 


NEW COMPANIES |. 


ARDWICK ELECTRIC REGULATOR СО., 52 Queen Street, 
Ardwick, Manchester.—Capital, £1,000. To acquire certain 
inventions relating to controllers for electrical purposes. 

GENERAL TELAUTOGRAPH CO., 20 Bucklersbury. E.C. 
— Capital, £1,000. To adopt an agreement with the National 
Telewriter Co. 

NORTH BRITISH DIESEL ENGINE WORKS.—Capnital, 
£1.000.000. In 500,000 preference shares, and 500,COO ordinary 
shares of £1 each. 

PERNAMBUCO TRAMWAYS & POWER CO.— Capital 
£1.000.0C0. 

CITY OF LAS PALMAS WATER & POWER CO.—Recis- 
tered bv Ashurst, Morris, Crisp & Co., 17 Throgmorton Avenue, 
Е.С. Capital, £125,000. To acquire a concession for the supply 
of electricity in Las Palmas. 

WOODBRIDGE & DISTRICT ELECTRIC LIGHT CO.— 
Capital £4.000. To adopt an agreement with Rural Districts 
Electric Undertakings, Ltd. The directors include Mr. 
Havdn T. Harrison and Mr. W. Riggs. 

BRITISH ELECTRIC HEATER CO., 105 West George 
Street, Glasgow.—Capital, £50,000. 
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THE Council of the Institution of Electrical Engineers 
ħave nominated Mr. W. Duddell for a second year of 
office as President. Other nominations for the new 
Couneil are also published in an article on p. 183. 

Tne preliminary programme of the forthcoming con- 
vention of the Incorporated Municipal Electrical 
Association has been issued. (Page 183.) 

Mr. A. E. Hapuey’s Paper on power supply on the 


Rand has been discussed by the Manchester Local 
Section of the Institution of Electrical Engineers. 
(Page 183.) | 

A Paper by Mr. J. Р. Tierney, read recently before 
the Dublin Local Section of the Institution of Elec- 
trical Engineers, discussed the relative merits of petrol- 
electric and other self-propelled cars for light rail- 
ways, and described a car that has been designed for 
through running from the Dublin tramway system to 
the Dublin and Blessington light railway hitherto 
worked by steam. (Page 184.) | 

THE results of an exhaustive series of tests by the 
U.S. Bureau of Mines on explosion-proof protective 
devices for electric motors showed that each of five 
types of protection tested was liable to failure under 
certain conditions. A combination of gauze and baffle 
plates at the commutator end or a set of plates at euch 
end of the motor appears best. (Page 185.) 

THE beneficial effect resulting from the introduction 
of electric safety lamps in mines was urged in a recent 
lecture by Mr. W. Maurice at a joint meeting in Not- 
tingham. (Page 185.) 

A NEW mines telephone set, in which flame-proof 
protection instead of the gas-tight system is employed, 
is described on page 186. 

Some information as to the various uses of electricity 
and the power required for different classes of 
machinery used in precious-metal mining is given. 
(Page 187.) 

AN illustrated description is given of an “етег- 
gency " electric lamp for mines. (Page 182.) 

SEVERAL patent specifications of interest to mining 
electrical engineers were published last month. In- 
cluded are a safety lamp by H. F. Joel, a differential 
catalytic detector by A. Guasco, and water-tight bells 
by E. A. Graham. The metallurgical patents include 
one for an induced current furnace with revolving in- 
ductor by J. Bally. (Page 188.) 

A PAPER on electric heating and cooking, by Mr. T. 
Roles, has been discussed by the Yorkshire local 
section of the Institution of Electrical Engineers at 
Leeds and at Sheffield. (Page 189.) 

Tue electric lighting of a printing works is described 
in an illustrated article. (Page 190.) 

A PROBLEM connected with the earthing of the neutral 
in mining installations is propounded in our “ Questions 
and Answers" column. (Page 191.) 

Tue Specifications published by the Patent Office on 
Thursday last included one by the Maschinenfabrik 
Oerlikon for a single-phase repulsion motor with split 
stator windings. The grant of patents to the Cando- 
lite Co. and to the Maschinenfabrik Oerlikon for eandle 
lamp-holders and for a system of driving locomotives, 
boats, &с., respectively, has been opposed. Three 
patents expire during the current week after a life of 
fourteen vears. They inelude one for details of the 
Sprague system of multiple-unit train control, and one 
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for two-rate meters by the Aron Electricity Meter, 
Ltd. (Page 192.) 


ELEcTRIC traction has been inaugurated upon the 
East London Railway, and we give some particulars of 
the equipment.—An important decision has been made 
by the German Patent Office upon the Winter-Eichberg 
single-phase commutator motor patent. (Page 193.) 


"WE describe the Gott patent for transmission of sub- 
marine telegraph cables.—The Automatic Telephone 
Manufacturing Co. had a very successful year in 1912. 
—The Attorney-General and the ‘Chancellor of the 
Exchequer have explained their position to the House 
of Commons in relation to the purchase of American 
Marconi shares.—The Committee of experts which the 
Select Committee appointed to inquire into the various 
wireless telegraph systems, is to v®it Germany to see 
the Goldschmidt system. (Page 193.) 

AN ice-making and cold-storage plant is being in- 
stalled in conjunction with the Chichester electric 
power station.—A special report has been issued upon 
the position of the Redditch electricity undertaking, in 
which it is stated that original mistakes in design 
are largely responsible for the present unsatisfactory 
financial position.—The Board of Trade have granted 
the Truro Corporation an electric lighting provisional 


Order in preference to the local gas company. (Page 
195.) 


A 2,000-kw. turbo-alternator and a number of rotary 
converters are required at Burnley; condensing plant 
at Darlington; mains and services, &c., at Manchester; 
a 500-kw. generating set at Peterborough; a 5,000-kw. 
plant at Fife; E.H.T. switchgear at Salford; meters, 
arc-lamp carbons at Sydney, and stores at Limerick.— 
The following expenditures are contemplated on elec- 
trical extensions: — Doncaster, £12,500; Chester, 
£11,550; Londonderry, £13,000; Rochdale, £45,000; 
and Stalybridge, £22,554. (Page 195.) 
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Tantalum Arc Lamp. Electrical Motor. 
enters and 
leaves the lamp at A and B, 
and the fine metal wires glow 
brightly and give the light. 


The current The ring at the top of the 
machine is for turning the 


current on or off. 


The first of this series of illustrations and its descriptive note is taken from an interestin 
Parents' Book: a Book which answers Children's Questions." 


Radiator. Track-Brake. 


The current passes through The track-brake B is a form 
the spiral wire around the frequently employed on elec- 
tubes, causing the glass to tric trains апа electric 
become hot. tramcars: 

N.B.—It is therefore danger- 
ous to touch these wires. 


moved round the rings A A. 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, APRIL 4тн. 
Electro Harmonic Society. 
8 p.m. Smoking Concert at Holborn Restaurant 
Faraday Society. ` 
8 p.m. Joint meeting with Manchester Section of Society 
of Chemical Industry to discuss ‘‘The Corrosion of 
Iron and Steel." 


SATURDAY, APRIL 5ru. 
~ Finsbury Technical College Old Students’ Association. 
6.30 for 7 p.m. Annual dance at Caxton Hall, Westminster. 
TUESDAY, APRIL 8ru. 
Institution of Electrical Engineers: Manchester Section. 
7.30 p.m. Annual meeting at the University. 
WEDNESDAY, APRIL 9тн. 

Institution of Electrical Engineers: Newcastle Sectton. 

7 p.m. At Literary and Philosophical Society’s Rooms, 
Middlesbrough. ''Power Supply on the Rand," by 
A. E. Hadley. 

Royal Society of Arta. 
“Electric Supply in London," by Frank Bailey. 
Association of Engineers-in-Charge. 

8 p.m. At St. Bride’s Institute, Fleet Street, Е.С. ‘‘ Notes 
on the Design and Economy of Diesel Oil Engines," 
by Capt. H. Riall Sankey. 

THURSDAY, APRIL 10тн. 
Institution of Electrical Engineers. 

8 p.m.  ‘‘Self-Synchronising Machines (Self-starting 
synchronous motors and rotary converters),' by Dr. E. 
Rosenberg. 

Institution of Electrical Engineers: Dublin Section. 

8 p.m. At Royal College of Science. ‘‘Interpoles, their 

Design and Use," by R. G. Allen. 


8 p.m. 


The London Electrical Engineers. s 


(То-глт) THURSDAY, APRIL 3RD. C. Company.— Recruit and Company Training 
7 to 10 p.m. l 
Fripay, APRIL 4TH. D. Company.—Company Tiaining, 7 to 10 p.m. Е 
SATURDAY, APBIL 5TH. Headquarters open from 10 a.m. till noon. , 
MONDAY, APRIL TTH. 4. Company.—Recruit and Company Training, 7 to 
10 p.m. 
UESDAY, APRIL 6TH. B. Company.— Company Training, 7 to 10 p.m. 
THURSDAY, APRIL 10TH. C. Company.—Recruit and Company Training, 7 to 


10 p.m. 
Papa, APRIL 11TH. D. Company.—Company Training, 7 to 10 p.m. 
Headquarters open from 10 a.m. till noon. 


SATURDAY, APRIL 12TH. 


, Hollowphane Shade. 


The lamp is inserted in the 
hollow portion. 


Alternate Dynamo. 


To increase or decrease the 
pressure, the brushes B B are 


new publication, ‘‘ The 
We suggest some similar ones for future editions. 


Armoured Cable. 
It will be noticed that there 


Wheatstone Bridge. 


A delicate testing device. If 
the electric wires are laid out is а 
to form a lozenge, any slight 
variation of the ourrent is 
immediately detected by the 
instrument called a galvano- 
meter placed in the centre. 


strong ‘‘ armouring т” 
Т Т, which is made of steel 
to keep in the high pressure 
electric ourrent. 
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THE INSTITUTION COUNCIL ELECTION 


The Council’s Nominations. 


NY nominations which members may desire to 

make for the Council of the Institution of Elec- 
trical Engineers to fill the annual vacancies must be 
sent in by April 21st, and, in accordance with No. 50 
of the new Articles of Association, such nominations 
must be made by ten members. 

The Council’s own nominations have now been 
issued. Mr. W. DuppELL, F.R.S., is nominated as 
PRESIDENT for a second term of office, and the Hon. 
Sir CHARLES A. Parsons, K.C.B., F.R.S., and Mr. 
J. Е. C. SNELL are selected to fill the two vacancies ав 


ViCE-PRESIDENTS. 

Sir C. A. Parsons, K.C.B., F.R.S., is an honorary member 
of the Iustitution, and has previously served on the Council. 
His position in the engineering industry generally as the in- 
ventor of the steam turbine, and the influence which this has 
had upon electricity supply, need be no more than referred to 
here. Mr. Snell retires from the office of vice-president, but is 
nominated for re-election. He has also served on the Council 
previously as an ex-officio member when Chairman of the New- 
castle local section of the Institution at the time he was chief 
electrical engineer to the Sunderland Corporation. For several 
years, however, he has been in London, and is now, as a 

artner in the firm of Preece, Cardew & Snell, one of the 
[йш consulting electrical engineers. 

The Vice-Presidents remaining in office are:—Mr. W. Jupp 
and Mr. С. H. Merz. 

Mr. Robert HAMMOND is nominated as usual for re-election as 
Honorary Treasurer. 


There is one vacancy in the list of ordinary Members 
of Council; Mr. A. L. C. FELL and Mr. G. Scorr Ram 
are nominated by the Council; and if, as is probable, 
no other nominations are made by the membership, 
the ballot wil decide which of these two will take 


office. | 

Neither have served as ordinary members of Council before. 
Mr. Fell is Chief Officer of the London County Council's exten- 
_sive tramway system, and has held many high offices in the 
tramway associations. Mr. Ram, as Chief Electrical Inspector 
of Factories to the Home Office, has exerted considerable in- 
fluence upon the destinies of the industrial applications of 
electricity in connection with the various rules acd regulations 
now in force. 

The members remaining in office are:—Messrs. Е. Спи, 
J. S. Hicurietp, Н. Hirst, B. M. Jenkin, J. E. KINGSBURY, 
Dr. A. RussEgLL, Messrs. W. RUTHERFORD, A. Н. SrABROOK, 
Roger Т. Smita, C. P. Sparks, Н. E. WiMwrERIS. 


As a consequence of the revised Articles of Association which 


were passed last year, there are for the first time to be three. 


Associate Members and three Associates on the Council For 
the three new vacancies for Associate Members, the following 
have been nominated :—F. E. Berry, Capt. E. О. Henricr, R.E., 
A. W. Martin, and S. W. MELsOM, one in excess of the number 
to be elected. Mr. F. E. Berry, of the British Electric Trans- 
former Co., Ltd., is not quite so well known as his brother, 
A. F. Berry ; Mr. A. W. Martin is one of the Staff Engineers 
of the General Post Office; and Mr. Melsom is a Senior Assistant 
in the Physics Department of the National Physical Laboratory. 

There are two vacancies as Associates on the Council, for 
which the Council has put forward three names:—Mr. E. 
CLARKE RUsSELL (the well-known barrister, who has appeared 
in many electrical law suits; he has already filed a similar 
position), Mr. Francis Ince (a Governor of the Syndicate of 
Electrical Engineers, Ltd., proprietors of Faraday House), and 
Мг. A. M. J. Осие С.В. ern Secretarv to the General 
Post Office). Neither of the latter have served before. Mr. 
A. B. ANDERSON remains in office. 


In addition the Chairman and immediate Past Chairmen of 
each of the Local Sections are cz officio Members of Council. 


THE CONVENTION OF THE MUNICIPAL 
ELECTRICAL ASSOCIATION 


Eb preliminary programme of the eighteenth annual 
eonvention of the Incorporated Municipal Electrical 
Association, to be held in London on June 17th to 21st, has 
now been issued. At the opening meeting (in the theatre 
of the Institution of Electrical engineers), a paper will be 
read, after the address of Mr. Shawfield (ex-president), by 
Dr. S. Z. de Ferranti, on ‘ Prime Movers." [n the after- 
noon visits have been arranged to the electricity works of 
the West Ham Corporation and the London еселе Supply 
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- tribution earthing was the best policy 


Corporation at Deptford. The subject for discussion at 
Wednesday's meeting is not yet announced, but the after- 
noon visit will be to the Lots Road power station of the 
London Electrice Railways, and the Annual Dinner will be 
held in the evening. Thursday will be spent at Kingston- 
upon-Thames, where a paper will be read by Messrs. A. H. 
Seabrook, W. Watson and R. J. Mitchell on ‘Electric 
Vehicles," and one by Mr. J. Christie on “Air Filtration." 
For the afternoon a river trip is planned. Friday will be: 
devoted to the Annual General Meeting and a Special Meeting 
to consider the revision of the Articles of Association. It is 
hoped that it may be possible to arrange for a visit to tho 
Metropolitan Water Board's new yvas-pumping plant at Ching- 
ford on the Saturday. The official headquarters of the 
Association will be at the Hotel Cecil. 


POWER SUPPLY ON THE RAND 


М К. A. E. HADLEY'S Paper on this subject (ELECTRICAL 
ENGINEERING, March 20th, page 159) was discussed at 
Mauchester on March 11th. 

Dr. E. RosENBERG (British Westinghouse Co.) commented on 
the very high power-factor of the Rand undertaking. . 

Mr. B. WELBOURN Tes de Insulated & Helsby Cables) re- 
ferred to cable trouble due to white ants and surface sub- 
sidence. It had been found that expansion joints overcame 
this latter trouble. He thought that the accumulation of dust 
in sand storms would have the effect of altering the distribution 
of potential over the suspension insulators, so that individual 
discs might be overtaxed. It appeared to him that any form 
of arrester that involved a spark was distinctly a thing to 
avoid, for sparking at such high frequency was simply lightning 
discharges artificially produced, ind would seem to introduce 
into the system the very thing it was necessary to avoid. 

Мг. G. D. Searon and Mr. Lams also spoke, and Mr. J. 
LusTGARIEN (Manchester Municipal School of Technology) asked 
if си the period of lightning any insulators had been 
punctured. Regarding earthing of neutrals, while in L.T. dis- 
on H.T. circuits opinion 
was against earthing the neutral. Recent American practice 
had been to work with a non-earthed neutral and to use an arc 
suppressor. 

r. Coates asked if the switches in the sub-stations were of 
similar breaking capacity to those in the main stations, and also 
if, since the earthing of the neutral, there had been any less 
difficulty in breaking the load on the switches. 

Mr. Parry remarked that the newer power-stations had been 
put down at the place where the power was required, and the 
coal taken to them; and asked whether there was any reason 
why they should not have been put down at the collieries and: 
the power distributed from these. 

Mr. W. Botton SHaw also spoke. 

Mr. HaprEv, in reply, said they had not had any trouble on 
the cables through white ants, subsidence, nor from dust on 
the suspension insulators. Regarding the puncturing of in. 
sulators, in the ordinary way where they had induced dis- 
charges, they had punctured generally in the places where the 
glaze had been rubbed off, and water had worked its way in. 


Stearn Lamps.—Tho Stcarn Electric Lamp Co., Ltd. 
(47 Victoria Street, S.W.), inform us that, owing to the 
trade naime "Globolite" having been already adopted for 
another electrical device, they have changed the name of the 
lamp deseribed on page 150 of ELECTRICAL ENGINEERING of 
March 13th, to tho * Softlite " lamp. 


American Hydro-electric Schemes.—The New York State 
recently proposed a very extensive hydro-electric scheme with 
high-pressure transmission, under State ownership and manage- 
ment, similar to that now in operation in Ontario. A joint 
Legislative Committee appointed to investivate the water-power 
resources, according to the Electrical World (New York), finds 
that there is only 1.196.800 undeveloped water h.p. available 
within the State, of which спу 262.700 h.p. is owned by the 
State, whereas 2.000.000 h.p. is actually required. The com- 
mittee also finds that, according to economic and business 
standards, the Ontario scheme is not a success. Electrical enerev 
is furnished to the municipalities below cost, the actual annual 
loss being about £90.000. It is also claimed that the municipal 
system of Toronto showed a net loss to June 30th, 1912. of 
about £56.000. Several bills have, however, been introduced in 
the New York State Legislature. ТЕ is provided that the initial 
cost shall not exceed about £125.000, the plant to develop 
12.000 h.p. The charges are to be such ая to рау off the debt in 
90 vears. The Bills are not altogether favourably received, as 
the transmission lines to New York would be about 171 miles 
long, and it is pointed out that the citv of Buffalo, served over 
eight independent lines, which can be connected together in 
any way. does nct obtain absolutely continuous service, not- 
withstanding that the lines are only 25 miles in length. 
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BROWN-BOVERI 


AUTOMATIC 
PRESSURE REGULATORS 


S 


RAPID AND ACCURATE REGULATION. 
NO SPARKING. 
NO “TOUCHING UP” OF CONTACTS. 


CAXTON HOUSE 
LONDON S.W. 


PETROL ELECTRIC CARS FOR LIGHT RAILWAYS 


PAPER entitled * Self-Propelled Cars for Light Rail- 

ways," by Mr. J. P. Tierney, was read before the 
Dublin Local Section of the Institution of Electrical Engineers 
a short time ago. The author first gave a few notes on steam 
motor-cars and on direct petrol-cars, mentioning in the latter 
case the petrol tramcars at Morecambe and a remarkable 
American car with a special design of body, described as 
similar to a racing vacht turned upside down with the front 
end wedge-shaped. Tests had shown, he said, that at high 
speeds a car with a plain front end consumed 40 per cent. 
more power than a wedge-fronted car. He next described 
the car in use on the Central South African railways, equipped 
with the Thomas transmission gear, where the power is 
transmitted from the petrol engine to the wheels partly 
electrically and partly mechanically (sce ELECTRICAL ENGINEER- 
inc, Vol. VIII., 627, Nov. 7th, 1912, and Vol. VII., 
р. 236, May 4th, 1911). He also gave a few particulars of 
the accumulator rail-cars used to some extent on the Prussian 
railways and the Beach tramear in America, equipped with 
the Edison battery. The greater part of the paper was, 
however, devoted to pure petrol-clectrie ears for use on rail- 
ways, and descriptions were given of the Westinghouse pattern 
in use on the Great Central Railway (see ErEcTRICAL 
ENGINEERING, Vol. VIII., p. 187. April 11th, 1972) and on 
the Continent. He claimed great advantages over the steam 
car in point of cleanliness, absence of boiler, ease 
of control, necessity for only one driver, cconomy in upkeep 
and standing charges, readiness for use, and the possibility 
of exerting full horse power at low speeds. Over 
the geared petrol car also it had the last-mentioned 
advantages, аз we'l as that of smoother acceleration. А 
description was also viven of the petrol-electric system of 
the A.E.G., in which the engine is movnted on one bogie 
clear of the body. Other cars were referred to made in 
America by the General Electrice Co. and the Strang Gas 
Eleetrie Car Co., which have also been fully deseribed in 
the technical Press from time to time, and also the well- 
known Pieper '* Automixte " system. In conclusion the author 
described a ear that he had designed for the purpose of 
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running over the lines of the Dublin United Tramways Com. 
pany and the Dublin and Blessington Company, which is at 
present operated by steam locomotives. | 

The car measured 40 ft. overall over the buffers, the 
body was of the centre-entrance type, the entrance for 
passengers being not exactly in the centre, but placed at a 
point one-third of the total length of the car from one end. 
At this entrance a doorway to the right led into the passenger 
compartment and a door to the left into a special compart- 
ment containing the plant. Also to the left was a straight 
incline staircase leading to the top deck. By this means 
space was economised and it was possible to get the plant 
partly under the staircase. At each end of the car was 
a driver's compartment, with the necessary control apparatus. 
The passenger compartment, which seated thirty-six 
passengers, was divided into two classes, first and third; the 
top deck seated sixty-nine, leaving a total seating capacity | 
of 105 passengers. One bogie truck was equipped with two 
54-h.p. motors capable of propelling the car with a 10-ton 
trailer at а speed of twenty-five miles per hour on the level 
and a speed of from six to eight miles per hour on a grade 
of 1 in 25. On the Blessington line, for a distance of three 
miles the grade averages 1 in 35, which in one place is as steep 
as 1 in 20. 

The power plant consisted of a 100-h.p. petrol engine driving 
a 65-kw. direct-current compound-wound interpole dynamo. 
In addition there was a small petrol engine driving a vacuum 
exhauster for the vacuum brakes and a small lighting generator 
for lighting the car. The engine was water-cooled, radiators 
being provided on the roof in front at one end, in the position 
usually occupied by the destination indicators. The car was 
also fitted with an ordinary trolley for running on the city 
lines. The control would be duplicate, the ordinary series- 
parallel controller for operating on the trolley section, and 
a controller on the shunt field of the dynamo for operating 
on the petrol set. | 

Mr. Harriss, in the discussion, expressed the opinion that the 
mechanolectric combination was not a permanent one, but that 
the various systems would ultimately resolve into purely elec- 
trical or purely mechanical one, whichever ultimately became 
perfected. Mr. Sandford stated that the Thomas transmission 
system claimed an efficiency of 96 per cent., as compared with 
60 per cent. on a pure petrol-electric system. Since the car re- 
ferred to in the Paper had been put into regular operation, two 
trailers had been added, the chief result being to improve the 
fuel consumption per passenger-mile. Mr. Eaton said that the 
employment of the Edison storage battery had greatly reduced 
the objection to battery systems. It stood vibration and shocks 
very well. The efficiency, although not so good at the outset as 
that of lead batteries, improved with use, while with the lead 
batterv this was very much the reverse. Mr. Tatlow drew 
attention to the wide variations in voltage and current from the 
machines on the Westinghouse system. He supposed that the 
use of intervals had made such fluctuations possible. 

Mr. Tierney. in reply, said that in South Africa, using the 
Thomas transmission system, and with petrol at 1s. 6d. per 
gallon. the costs worked out at 4d. per car-mile. They hoped 
bv the use of paraffin to reduce the cost to 134. per car-mile. 
He did not advocate a petrol.electric system in favour of ‘a 
purely electrical one where the latter could be obtained, 
especially on account of the very superior acceleration obtainable 
with electric cars. 


Osram and Robertson Staff Dinner.—The Annual Staff Dinner 
of the Osram and Robertson Lamp Works was held on Friday 
evening last at the Clarendon Restaurant (Hammersmith), and 
proved to be as pleasant a function as any which have preceded 
it. As soon as the dinner had been partaken of, a long and 
varied musical programme, ably organised and carried out by 
members of the staffs of the associated Works, was enjoyed by 
the guests. .As usual, the toast list was kept short. Тһе 
announcement of most interest was made by the Chairman. Mr. 
C. Wilson (General Manager. Osram and Robertson Lamp 
Works). After reminding the audience that it is now 21 years 
since the Robertson Works was first started, that the number 
of employees was now about 1,700, and that when the extensions 
now in progress were completed the number would be increased 
to 2.000, he said that he had been authorised bv the Directors 
to state that they had decided to found a Staff Club. For this 
purpose the premises known as Poplar House (Brook Green. 
Hammersmith) had been purchased. The managemeiit would 
be vested in a Staff Committee. Mr. Samuelson (Solicitor to 
the G.E.C.), who was present, then intimated that he would 
be pleased to act as Honorary Solicitor for the new Club. The 
other speeches brought out the spirit of co-operation existing 
between the Management and Staff, which is responsible in a 
large measure for the success these Works have attained. The 
arrangements for the function were in the capable hands of 
Mr. A. S. Gosling (Confidertial Assistant to the General 
Manager). 
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EXPLOSION PROOF MOTORS 


HE results of an investigation into the properties of 

different kinds of explosion-proof motors have been 
recently published by the United States Burcau of Mines. 
In carrying out the tests the motor was placed in an explosive 
mixture of mine-gas—or methune—and air, and by setting the 
valves in the piping system so that the circulating fan took 
the mixture from the motor casing only, it was possible to 
determine quickly and accurately when the motor casing was 
filled with the desired mixture. This test was made by means 
of an apparatus in which a small quantity of the mixture was 
burned in close proximity to a thermo-couple connected to a 
delicate millivoltmeter. 

The motors tested had relief valves to relieve the pressure 
caused by internal explosions. Five types of protection were 
tested. Type a consisted of three layers of gauze protected 
bx a poppet valve; type b, two unprotected layers of ‘gauze 
having an exposed area of approximately 4. іп. by 5} in.; 
type c, five brass baffle plates; type d, two sets of plates, 
one set at each end of the motor casing; and type e, two 
sets of gauze and baffle plates, one set being at each side 
of the motor casing at the commutator end. On type a 
191 tests were made under forty-five different conditions. 
Flames, varying from 2 in. to 4 in. in length, were discharged 
through the protective devices in almost every test. They 
lasted only a fraction of а second and varied in colour from 
pale blue to bright red. The safety of a motor protected 
in this manner appears, says Mr. H. H. Clark, the author 
of the report, to depend upon the efficient dissipation of 
heat in the gases surrounding the motor, instead of upon the 
removal of heat from the escaping gas by the protective 
devices. It would seem that, even when no puncture occurs, 
the escaping gases fail to ignite the surrounding mixture by 
only a small margin. The poppet probably assists in cooling 
the escaping gases, and it also serves to equalise the pressure 
on exch side of the gauzes, and so prevents their being torn 
from their fastenings. Since explosions occurred with poppets 
open, with poppets closed, with 8'6 per cent. of gas (taken 
as the most explosive mixture), with ''overgas" and ''under- 
gas," with low pressure (12:5 lb. per sq. in.) and with high 
pressure (30:5 lb. per sq. in), it is not possible to define 
exactly what is the explosive condition in this case. Practi- 
сау no tests were made on types b and c, as it was seen 
from the results of the tests on type a that they were fore- 
doomed to failure, but 236 tests under twenty-five different 
conditions were made with tvpe d. A fan was mounted 
on the armature shaft so as to cause a considerable circulation 
of air through the motor casing. Flames 4 in. to 6 in. long 
were observed only when the fan was in use. The duration 
of the flames was short, and the surrounding gases were not 
ignited. This may also have been due to the first gases dis- 
charged being cooled by the plates below the ignition tempera- 
ture of the methane, and driving away the gases immediately 
surrounding the rclief openings. It is pointed out that the 
value of this form of protection may bo entirely destroyed by 
separating the plates by a very small amount, and if the 
motor were designed to work without a fan, “ after-burning " 
sufficient to destroy the insulation would take place if the 
rotation of the armature should produce a circulation of gas 
through the casing, so that, as fast as it was drawn in, it 
was burned at the inner edges of the plates. The failure 
of this type was due, says Mr. Clark, more to the extremely 
severe conditions imposed bv the motor design than to 
imperfections in the design of the devices themselves. With 
the type e device 268 tests were made under twenty-six 
different conditions. In no tests were any flames observed, 
but when сол] dust was sifted into the devices it was driven 
out in a cloud, and the explosion seemed to start from a 
point within this cloud. This probably indicates that the 
dust was raised to its ignition temperature before it left 
the casing of the motor, and upon reaching the outer air 
burst into flame and ignited the gaseous mixture surround. 
ing it. The pressure developed in the motor casing in the 
test in which there was a '' puncture " was less than 40 per 
cent. of the average maximum pressures produced in ten 
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other tests made with gas alone, in which no "puncture" 
took place. It appears, therefore, that when coal dust is 
present type e devices do not afford the protection which 
they are designed to give. 

In conclusion it is pointed out that the motor casings 
should have the minimum number of openings and the amount 
of unoccupied space within should be as little: as possible, 
and the total area of protected openings should be а maximum 
and should use as much metal as possible. By this means 
the maximum pressure is decreased, whereby the flame tem- 
perature is lower. Use may be made of the fact that the 
advancing edge of the explosive wave is the most likely to 
be chilled, because it passes through the coolest metal. If, 
then, this relatively cool dead gas is passed through a com- 
paratively long passage, like that between the baffle plates 
of the type e devices, subsequent flames will be cloaked with 
non-combustible gas and can cause no ignition. It is sug- 
gested that a very suitable place for the protective devices 
would be entirely within the motor casing, with vent holes 
for the escaping gases. 


MINERS’ ELECTRIC LAMPS 


JACO under this title was delivered at University 
College, Nottingham, on March 15th, by Mr. W. Maurice, 
of Hucknall Torkard (Past.President of the Association of 
Mining Electrical Engineers). The lecture was arranged under 
the auspices of the Midland branch of the National Association 
of Colliery Managers and the Notts Education Committee. 
Mr. H. R. Watson (President of the Midland branch of the 
National Association of Colliery Managers) presided over a 
large number of colliery managers, mine deputies, mining 
students and miners. The lecturer first outlined the intro- 
duction of the earlier types of electrice lam's. The first 
attempt ever made to adapt the incandescent limp to mine 
illumination dated from 1881, when Mr. (af ^"wards Sir) 
J. W. Swan devised a lamp for this purpose, which was first 
u ^d іп а Nottinghamshire colliery. On December 12th, 1885, 
Mr. Swan exhibited the first portable electric lamp before 
the North of England Institute. The electric lamp, said Mr. 
Maurice, was destined to promote the welfare of the miner 
and the industry generally in far-reaching and, perhaps, 
not vet wholly recognised wavs. The principal features of 
the . different’ types of lamps were touched on, as well as 
the organisation of electric-lamp installations for mines, and 
the management of electric-lamp cabins, and gas-testing ap- 
pliances. In conclusion he expressed the belief that the 
flamo lamp was destined to rapid and complete disappear- 
ance, and that the working faces and every centre of activity 
in all important mines would, within the next few vears, 
become as brilliantly illumiated as the best-lighted pit-bottom. 
Light in the mine was not a luxury: it was an urgent and 
far-too-long-delaved necessity. If only one point of justifica- 
tion were needed for making so important a change in under- 
ground conditions, it was surely to be found in the remarkable 
increaso in the number of cases of nystagmus. It had been 
shown that 25 per cent. of АП underground workers had 
latent nystagmus, and from 0°05 to 2 per cent. the ordinary 
form of the disease. Dr. Court had found that 84°75 per cent. 
of all coal-cutters were affected, and nearly 95 per cent. 
of the total number of cases occurred among this class of 
worker. 

In moving a vote of thanks to the lecturer, Mr. E. A. Frazer 
(Н.М. Inspector of Mines) said that Dr. Court's contention 
that nystagmus was due to insufficient light was a rather 
debatable point, for there was a colliery in Derbyshire—a 
naked-light pit—at which there more cases of nystagmus 
than at safetv-lamp pits. 


Electric Minera’ Lamps.—aAccording to the Colliery Guardian, 
over 2.000 electric lamps have been obtained by the Brodaworth 
Main Colliery Company to replace ordinary oil lamps. A new 
electric lamp station is now in course of erection, near the old 
lamp cabin. Already about 100 electric. lamps are in general 
use, and are stated to give every satisfaction. 
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A FLAME PROOF MINES TELEPHONE 


HE telephone should be one of the most useful pieces 
Ты electrical apparatus in mines, yet in this country its 
introduction for this purpose has been very slow. This may 
only have been due to conservatism of mine managers, but 
it is conceivable that there has also been the feeling that 
the telephone might be source of danger underground; the 
mining engineer would obviously look askance at а box 
in which gas might accumulate and the possibility of sparking 
within that box. Whether this objection is a valid one or 
not, it is surprising that it has not been met long ago by 
makers of telephone apparatus, and we are therefore very 
pleased to learn that the Western Electric Co., Ltd. (North 
Woolwich, E.), has taken up the point and has placed upon 


| Fic. 2.— TELEPHONE SET 
Set CLOSED. OPEN. 


Fic. 1.— TELEPHONE 


the market a telephone designed on the same lines as other 
electrical apparatus in mines, and absolutely removing any 
risk. 

The “gas-tight” construction hitherto adopted by most 
telephone manufacturers must be difficult to keep effective. 
For this construction glands have to be employed, through 
which such moving parts as the generator handle, the switch- 
hook and the receiver tubes or wires have to project, and 
there has to be yet another gas-tight joint to enable the instru- 
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Fic. 3.—DIaAGRAM OF CONNECTIONS. 


ment to be inspected. That the packing at all these joints 
would doteriorate in time is a foregone conclusion. The 
Western Electrie Co., in their set illustrated in Figs. 1 and 2, 
have removed tho difficulty entirely by adopting a rational 
‘‘ flame-proof "" construction. 

The details of the instrument, we are informed, have been 
worked out after consultation with many experienced mining 
engineers, It is a local battery magneto set, in which all the 
apparatus is enclosed in a heavy cast-iron case, and a flame- 
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proof or explosion-pruof flange is provided to render the 
presence of gas in the set innocuous. If any explosion occurs, 
the resulting flame, in passing through the flange, will be cooled 
down sufficiently to render it harmless. The chief feature of 
the set is the provision of this tlame-proof flange, which consists 
of a wide machined flange running all round the edge of the 
case, suitably drilled and tapped to accommodate the bolts which 
secure the cover. Similarly, every spindle or tube extending 
through the walls of the case is arranged with a suitable cool- 
ing surface, with the exception of the leads, which are sealed 
in a gland. 

In a telephone used in mines, it is even more important to 
provide means for preventing the moisture, due to condensation 
within the case, from doing damage than to attempt to render 
the case absolutely water- and moisture-proof. This is accom- 
plished in this instance by mounting the apparatus on special 
frames or shelves, and providing suitable bosses and ribs on 
the walls of the case so that all condensed water can flow to the 
bottom. There is 4-in. clearance there where the water can 
collect harmlessly, and a drain plug is provided for drawing it 
off periodically. 

The mouthpiece of the transmitter is cast on the front cover 
of the set, a perforated protective steel grid is provided over 
the opening, and the diaphragi is protected from moisture by 
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a celluloid shield. The two receivers are mounted on rotary arms 
provided with short hinged acoustic tubes and earpieces. These 
actuate contacts, taking the place of the usual switch-hook for 
connecting up the microphone circuit when the instrument is 
in use. 

The internal arrangements are such that there is very little 
space over in which gas can accumulate, and as a further pre- 
caution the generator is permanently bridged across the circuit 
in series with the bell, and has not the short-circuiting contacts 
at which sparking frequently occurs in ordinary magneto- 
telephones. A diagram of connections is given in Fig. 5. An 
interesting detail is that the cover is secured by brass bolts 
which are surrounded by annular bosses, so that the set can only 
be opened with the special box-spanner provided for the pur- 
pose. Cast-iron covers are provided for the gongs and terminals, 
and the gong cover also carries a drip plate which protects the 
top joint of the set. The coils of the receivers, generator, bell 
and induction coil are all impregnated with a moisture-proof 
compound. 

The gongs are carried on separate posts mounted outside the 
set, and are eccentrically drilled to provide a means of adjust- 
ment; the clapper rod is carried in a separate brass liner, which 
is screwed into the case, and is provided with the necessary 
flanges for the explosion-proof feature. 

There are special German silver connectors for the cells of 
the transmitter circuit, so arranged that it is only possible to 
connect the cells in the correct мау. 

In fact, every small detail has been thoroughly thought out, 
and particular care has been taken to render inspection and the 
replacement of parts as easy and simple as possible. 
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THE OLDHAM EMERGENCY ELECTRIC LAMP 


HE Oldham Emergency Electric Lamp has been approved 

by the Home Office for use in mines. According to 
the official description, this lamp, which is of the bull's-eye 
type, as shown in the figure, possesses the following general 
features: (1) A cast aluminium case, with a cover secured 
by а lead rivet lock. (2) An electrical accumulator, so con- 
structed as to prevent cscape of the liquid, whatever the 
position of the lamp, whilst allowing the escape of gas 
generated by chemical action in the accumulator. (3) A 
flame-tight screwed plug of vulcanite, or other | suitable 
material, enclosing the contact made between the insulated 
lead and the positive terminal of the cell. (4) A switch con- 
tained in a flame-tight enclosure, the cover of which, with 
its washer, is secured by screws. The screw heads are pierced 
so that a wire may be threaded through, and the ends sealed 
with lead seals. (5) A bulb and reflector contained in a 
second enclosure, which communicates with the switch en- 
closure. It is made flame-tight by means of a screwed ring 
containing the lens, and a washer. The ring is prevente 
from unscrewing bv means of a clip secured by screws, the 
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OLDHAM ELECTRIC LAMP, ONB-QUARTER FULL SIZE. 


of which are pierced as in the case of the switch-cover 
iei The lens бу be of either of the types shown in 
the drawing, or of other types if not inferior in strength. 

The lamp is approved for use under the following con- 
ditions: Provided (1) That the total weight of the lamp 
is not more than 4lb. 8 oz. (2) That the strength of material 
and attachments throughout the lamp is not less than in 
the sample submitted to test on the 80th October, 1912. 
(9) That the lamp is capable of maintaining a light of not 
less than 1'5 o.p. throughout a period of not less than ten 
hours. (4) That the lamp shall be used only for work of 
rescue or exploration in the case of an accident or other 
emergency or by officials. (5) That the lamp has been made 
at the works of Messrs. Oldham and Son, at Denton, near 
Manchester. (6) That the lamp shall have marked upon it 
its name and the name of the maker. 


ELECTRICITY IN METAL MINING 


~ OME particulars of the uses of electricity for precious 
№ metal mining in Colorado are given by a writer in the 
Electrical World (New York). A pressure of 440 volts alter- 
nation is standard in all districts, and the motors are 
squirrel-cage slip-ring induction motors with external rotor 
resistance. In most mines an eight-hour shift from 7 a.m. 
to 4 p.m. is worked. The maximum hoist speed is about 
500 ft. per minute, and 15 h.p. per bucket ton is ordinarily 
installed. The demand usually approximates 15 kw.-hour 
per 1,000 ft. per ton in vertical shafts. Mostly the charges 
are based on the motor rating plus the energy consumption. 
Most of the drills are driven by compressed air. The com- 
pressor motor usually consists of 10 h.p. per 2{-їп. drill, 
requiring about 100 cub. ft. of air per minute at 100 lbs. 
pressure. The charge, if not included in the total charge 
based on readiness to serve plus energy metered, is some- 
times rendered on a flat-rate basis of about 40 kw.-hour per 
drill. Energy for motor-driven pumps and fans is usually 
sold on a flat-rate. It ів usual to instal 8 h.p. per 100 gallons 
on a 100-ft. head. Dealing with mills, the writer states 
that no approximate rule can be given for the size of motor 
for crusher service. In one large mill a 9-in. by 5-in. crusher 
for tungsten ore is drivon by a 15-h.p. motor and handles 


‚ ing on an electric coal-cutter. 
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40 tons in from six to eight hours, grinding it to 2-in. mesh. 
Usually crushing and grinding loads are combined on a 
single motor through a short line shaft. Where the grind- 
ing is divided among a number of machines and storage is 
provided between steps, the crusher and grinding load becomes 
a desirable one. Rolls are operated in pairs, each being 
usually belt-driven with spring compression. One mill with 
an eight-hour crushing, grinding, trommelling and elevator 
load of 800 tons is driven by a 100-h.p. motor belted to a 
line shaft. The speed of stamps ranges from 80 r.p.m. to 
100 r.p.m., and the travel from 8 in. to 12 in. In one mill 


. with five-stamp batteries, running at 90 r.p.m. and with 


6-in. strokes, the demand is 25 h.p. The power demand at 
about 240 r.p.m. of Wilfrey and Card tables is about 2 h.p., 
of Monnell slimers about 1 h.p., and vanners slightly less. 
For ordinary sizes of jigs, speeds and amplitude of the piston 
throw, the demand ranges from 2 h.p. to 7 h.p. per jig. 
Trommels are usually belt-driven from shafts to which are 
also connected crushers and rolls or jigs and mills. The 
power requirements vary with the speed, which is limited to 
а range of from 80 r.p.m. to 60 r.p.m. From 1 h.p. to 
1:5 h.p. is required in a slowly driven 3-ft. by 5-ft. trommel, 
and from 8 h.p. to 4 h.p. is the average demand of a 
5-ft. by 9-ft. trommel. Conveyor loads are not large and the 
practice is to drive the conveyors from a short line shaft, 
which also drives the machines with which they are 
associated. Electrolysis is employed to some extent in con- 
nection with the recovery of metals from cyanide solutions. 
In the Ajax mill at Cripple Creek a 20-h.p. motor is belted 
to a 10 volt, 1,500 ampere generator. Energy from this is 
fed to baskets having 4 in. by 4 ft. cylindrical graphite anodes, 
the surrounding iron forming the cathode, and the baskets 
are sunk in the weak chemical solution of the agitators to 
hasten the chemical separation of the metals from the com- 
pounds in the ore slimes. Electrolytic methods are also 
employed in the zinc press treatment for recovering metals 
from cyanide solutions. Instead of forming zinc compounds 
and continuously wasting the zinc, the old bearing solution 
is passed between plates spaced so that, with proper flow, 
the ion travel will theoretically cause all of the gold to 
be deposited on the iron cathode, whence it may be removed. 
as a precipitate. In the Davis precipitator a semi-circular 
tank 8 ft. in diameter by 12 ft. long is used to hasten the 
process. The solution in flowing through the precipitator 
is intercepted by twenty-four revolving perforated steel discs 
connected as cathodes. Anodes consisting of numerous 4-in. 
graphite rods are hung in the solution between the discs. 

Electrical drying and melting of ores is being introduced. 
The drying is effected in brick furnaces on metal plates, under 
which heater coils are placed. It is necessary to make very 
low rates for this class of work to compete with steam. 
From 10 kw. to 25 kw. is required to dry from 15 tons to 
30 tons of tungsten per month. Arc furnaces are occasionally 
used to melt gold and silver from their precipitates. Oil-burn- 
ing tilting furnaces are in more common use. 


Notts and Derby Branch of the Association of Mining 
Electrical Engineers.— At a meeting on Saturday last, Mr. E. К. 
Scott's Paper on shaft cables was discussed. А special meeting 
of this branch is to be held at Chesterfield next month. 


Electrical Mining Accidents.—The death of a boy of 14 named 
B. Bettridge is reported at Langwith Colliery on March 5th, due 
to electric shock. The deceased, who was a pony driver, was 
leaning against a prop to which a lamp was attached, and 
appears to have touched the lampholder, which by some means 
had become live, and to have drawn it out of place when fall- 
ing. The evidence brought out the fact that the lamp was 
one of a series of four 110-volt lamps on a 440-volt circuit, and 
the electrician to the mine, thinking that they were on a 110-volt 
circuit. had omitted to earth the holders. АП such lamps in 
the pit have since had their holders earthed. 

Another fatality occurred on March 6th at Houghton Main 
Colliery, when John Bain was killed bv a shock while work. 
After telling his mate to switch 
on, the deceased took hold of the handle of the machine and 
received a fatal shock, although he had rubber gloves on at the 
time. Two other men received shocks in endeavouring to switch 
off. Mr. R. Nelson (H.M. Electrical Inspector of Mines) ex- 
pressed the view that the voltage at which the coal-cutter was 
worked (650 volts) was higher than was necessary, and that 
the earth connection, which had too many joints, was of too 
high a resistance to be effective. With 200 volts the danger 
would be practically non-existent, even with the existing earth 
vonnection. He deprecated the use of rubber gloves, and said 


that apparatus which required them was obsolete for mining 
work. 
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ELECTRICAL MINING AND METALLURGICAL closed in the same casing as the electromagnet, and they are 


PATENTS OF MARCH 
Mining. 

The following are the patent Specifications of particular 
interest to mining electrical engineers published during March : 
No. 4,988/12, by C. Н. Worsnop, covers the use of a glass 
cylinder surrounding the bulb of a miner's safety lamp and 
a lens forming the top, bottom or front, as the case may 
require, so that the lamp may be used as a searchlight as 
well as giving a light all round. In specification No. 5,170/12, 
by H. F. Joel, is described an improved mechanical con- 
struction of the lamp casing, particularly applicable where 
contact is made within the case, as described in specification 
No. 4,019/11, by the same inventor (ELECTRICAL ENGINEER. 
ING— MINING SECTION, Vol. VIII., p. xxvi., April 4th, 1912). 
In one form the lamp is made in four parts: a cylindrical 
stamped or spun metal battery case, having a male screwed 
ring on the outside top edge, a detachable cover plate on the 
lid over this case for carrying the lamp on the top, а lantern 
cage with a protecting glass cylinder having a flanged end 
on its base, and a female-screwed flanged nut turning on the 
flanged edge of the lantern which, when screwed to the top 
of the battery case, fastens the lantern tightly to it and also 
secures the cover and lamp in place. The top, side bars and 
flanged edge of the lantern cage are all made in one piece. 
A set pin or screw ensures that all the parts are placed 
accurately and prevents the lantern. turning when the nut 
is being serewed down. Arrangements are also made so that 
the battery must be in its correct position. It will be seen 
that by the one operation described the lantern is mado air- 
tight and the contacts brought into position. The case is 
locked by a pin or lead lock in an approved manner. Alter. 
native constructions embodying slight modifications are given. 
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Fig. 1. Fig. 2. 


Two DESIGNS or SAFETY Lamp. 


The illustrations, Figs. 1 and 2, show the construction of two 
designs of the lamp. 


A catalytic detector for inflammable gases is described by 
А. Guasco (Paris) in specification No. 3,628/19. Two closed 
chambers are arranged within an insulating case provided 
with one porous wall, e.g., asbestos, which permits of endos- 
mose (the inflammable gases can pass through more readily 
than can the air), so that normally the chambers are at the 
same temperature and in perfect equilibrium. One of the 
chambers is made of glass or bare metal and the other carries 
fragments of a catalvtie metal or alloy. They are connected 
by a U-tube containing a liquid which normally stands at 
the same height in each limb, but the presence of inflammable 
gases in the air causes the catalytic chamber to be heated 
and so the air expands and acts on the liquid, which may 
close warning or indicating | circuits. Alternately the two 
closed. chambers may be made by dividing one chamber by 
п thin diaphragin, which is acted on by excess of pressure 
and so closes the electric circuit. 


Watertight bells are described in specification No. 19,587/12, 
by E. A. Graham. The contacts of the interrupter are en- 


For blasting drilled rocks, coal seams, &c., F. Kessler and 
F. Berger (Germany) Propose, in specification No. 80,110/12, 
& watertight, hollow cylindrical casing with a longitudinal 
slot to admit the explosive cartridges, which are electrically 
кше Water is contained in the casing to neutralise any 

ames. 


The following pocket device for mining officials has been 
patented by G. Watts, Specification No. 5,845/12. А knife 
blade, a pricker for Preparing cartridges to receive detonators, 
a shotfiring battery key, a manhole doorkey, an electric 
lighter key and a safety-lamp key are wll arranged like an 
ordinary pocket-knife. | 


Metallurgical. 


There were two specifications having a particular bearing 
on electricity in the metallurgical industry published durin 
March. No. 16.041/12, by J. Bally, describes an faptoved 
retort furnace in which the heat is produced by currents 
set up by a rotary inductor. Fig. 3 shows an outline of the 
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Condenser for 
Distillation Products 


Fra. 3.—ErEvATION AND PLAN or INDUCTION FURNACE. 


pair of retorts. The upper and lower cover sections are stag- 
gered, as shown in the figure. The magnetic frame, MF, is cut 
away to reccive the retorts and is carried by braces, such as 
the sleeves, S, threaded in the vertical bolts, 
advantage is to be taken of the heat produced by eddy currents 


Fig. 3. 


The other specifieation is No. 10,882/12, by H. Plauson 
(Russia) and G. Tistschenko (Russia), describing a method 
i ile i is. Three 
methods are given of preparing simple mixtures of ferrous 
and conducting salts, which, at temperatures between 80° С. 
and 70°C., vield tough electrolytic iron if the solution is 

kept acid. 

——— 


South Wales Branch of the Association of Mining Electrica} 
Engineers.—The annual meeting and dinner will be held durin 
the present year at Cardiff some time in May next. 
the meeting a cinematographic lecture will be a 
technical expert, and the subject of the lecture will detail the 
manufacture of electric cables. Full particulars will be issued 
in due course, and any further information can be obtained by 
application to the hon. secretary, Mr. С. Humphry, Victoria 
Avenue, Cardiff. 
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ELECTRIC 


DISCUSSION on electric heating and cooking was 

opened by Mr. T. Roles at a meeting of the Yorkshire 
Local Section of the Institution of Electrical Engineers on 
Магер 12th, at Leeds. In his remarks on heating 
aud cooking generally, he mentioned that over 1,000 kw. 
of such apparatus was known to be connected up at Bradford, 
not including the small appliances run from ordinary plugs. 
Owing to the continually improving designs of apparatus, a 
hiring secheme had not yet been introduced. The charge 
was 15 рег cent. of the rateable value per annum plus 24. per 
unit, with no meter rent. Dealing more in detail with heat- 
ing apparatus, he distinguished between radiators and con- 
vectors, preferring the former, where the heater is only 
required for intermittent use or to provide warmth immedi- 
ately, and the latter to warm the whole room in the shortest 
possible time and to maintain the warmth afterwards. The 
consumption of the heater should be*not less than one watt 
per cubic foot of the room to be heated. Radiators were 
sometimes designed so that lamps were more or less hidden 
at the top, bottom or sides by some portion of the body, 
but this tended to overheating of the lamps and shortening 
of their life. A fault of convectors was often that the air 
inlets were not nearly large enough. He described various 
well-known types of heater, including the Bastian, Ferranti, 
and other glowing-quartz patterns. Passing on to electric 
cooking, he referred to the deserved popularity of the 
‘** Tricity " cooker, but spoke of minor but annoying troubles 
with the flexibles and plug connections used. Manufacturers 
generally had not yet settled down to standard lines, and they 
did not seem to have studied sufficiently the requirements 
of the various classes of people for whom they have to cater. 
In different parts of the country the conditions were very 
different. In Bradford cookers should be of sufficient size 
to bake bread, and should have a larger proportion of bottom 
heat than is required in the south of England. The following 
were some of the requirements which were indicated by his 
experience. The ovens should be provided with at least 
three separate sets of heating elements, so controlled that 
not less than three regulations are provided. It would appear 
an advantage if ovens were constructed so that a glowing 
type of unit can be used for the cooking of meat, and 
controlled by a series-parallel arrangement so that the heat 
in each individual element can be reduced when bread 
or pastry is being baked. It is generally found that two 
hot-plates and one grill mounted above the oven are sufficient 
for all ordinary purposes, but in the case of an oven suitable 
for large families it might be advisable for three hot-plates 
to be fitted. A flat plate of not smaller dimensions than 
36 in. by 18 in. should be fitted at the top of the oven, 
level with the base of the hot-plates, so that cooking utensils, 
dishes, plates, &c., may be stood thereon. It is advisable 
that this plate should not be painted or blackened, but should 
he left bright and kept clean. 
side of the top plate and the oven should be utilised partly 
as a hot cupboard for warming dishes, plates, &c., and partly 
as a grill, the grill elements being fixed to the underside 
of the plate. The whole of the heating units above described 
should be separately switched and fused. Porcelain vessels 
even with specially ground bottoms were not very satisfac- 
tory for cooking on hot-plates on account of their poor thermal 
conductivity and uneven thickness. Thin, stamped, metal 
utensils were better, but the best results were obtainable 
with stiffly constructed vessels, such as those made of cast- 
iron or cast-aluminium, having machine-ground or turned 
bottom surfaces of fair thickness. Excellent contact was 
made by such vessels with the turned surface of the hot-plate, 
which contact, owing to the vessels’ rigid construction, was 
not broken bv bucklin’. In addition to this, due to the 
thickness of the metal in the base of the utensil, the heat, 
even if absorbed unequally over its under-surface. was equalised 
by the rapid conduction which takes place in the mctal itself 
bofore reaching the surface exposed to the liquid. 

Mr. H. Charton (Leeds), in opening the discussion, expressed 
the view that both Canada and the United States were ahead 
of us in the manufacture and use of electric heating and cook. 
ing apparatus. He thought that the price charged in Leeds 
for current for heating and cooking was too high. Cleanliness 
was an important factor in favour of electric cooking. 

Mr. W. B. Woodhouse (Engineer-in-Chief, Yorkshire Electric 
Power Co) mentioned the case of a friend who has everything 
possible done by electricity in his house, the annual consumption 


HEATING AND 


The space between the under- - 


COOKING 


being 100,000 units at 4d. Although financially this is not 
economical, he considers the benefit derived as of more value. 
From a supply engineer’s point of view, the fact that a cooking 
load would be greatest on Sundays he considers an important 
consideration. He deprecated the tendency of manufacturers 
of cooking apparatus to copy the lines of gas stoves; they 
should develop a distinctive type determined by the special 
requirements. 

Mr. A. B. Mountain (Borough Electrical Engineer, Hudders- 
field) found an encouraging demand for electric irons and 
radiators, but cooking had not yet caught on. The best way 
to develop the business was to interest the ladies in the testing 
and use of the apparatus, as servants were quite indifferent 
and careless. 

Mr. H. Visger (Leeds) considered that electric radiators were 
very convenient for temporary heating in a bedroom at night 
and morning, but out of the running compared with anthracite 
stoves for continuous heating even with coal at £2 5s. a ton. 
He favoured electric cooking even at ld. per unit. He had 
made a practical test in his own house, and cooked a dinner 
for four people at a cost of 294. 

Dr. R. Pohl (Phenix Dynamo Manufacturing Co.) had been 
examining figures given in a German paper relative to the cost 
of cooking by electricity and gas. In that particular case 
electricity cost 3'6 times as much as gas, but the price of the 
gas was Je. 5d. per 1,000 ft., and electricity 24d. per unit. 


With gas at 2s. 5d. and electricity at $d., the cost for cooking 


would be equal in each case. Gas stoves had not an efficiency 
of more than 60 per cent., while electric cookers had from 80 
to 90 per cent. 

Mr. W. Lang (Leeds) referred to the saving in weight of 
meat resulting from electric cooking without loss of flavour. 
The henting discs have to be made very light, and are apt to 
develop a tendency to buckle when the cooking vessels only rest 
on a few points. For heating the air for bedrooms, he would 
suggest making a hole in the outside wall and placing an 
electric radiator in the hole; the air would then be warmed as 
it entered the room. 

Mr. A. Innes (Leeds), speaking as a contractor, said that 
current at ld. per unit wae not cheap enough. He found that 
ladies invariably preferred lamp radiators. e did not approve 
of all the е орев being fixed оп a board away from the 
apparatus, as they were more likely to be overlooked than when 
attached to the apparatus. In his own house the consumption 
of electricity for last year was for lighting 305, heating 473, 
and cooking 1,214 units, which worked out at an average of 
1:354. per unit. If the price charged had been calculated on 
the rateable value system, as at Bradford, the cost would have 
been reduced to 0°9d. per unit. 

Mr. E. C. Wallis (Leeds) was of the opinion it would be to 
the advantage of manufacturers to take the ladies more into 
their confidence, as they could give many useful hints with 
regard to cooking. In times of emergency and illness electric 
radiators were of great use. 

Mr. J. W. Hame (Borough Electrical Engineer, York) said they 
had only had the rateable value system charging in force at 
York for about seven months, but the result so far has been 
gratifying. Out of 24 cooking outfits which had been con- 
nected, only two had been returned. He mentioned an instance 
where a church in York was heated entirely by electricity. 
Despite the cost, which was about 7s. a Sunday, the result was 
considered satisfactory, as the extra convenience more than 
balanced the expense. 

Mr. R. N. Campion (Borough Electrical Engineer, Dewsbury) 
considered that an important advance had been made by manu- 
facturers undertaking to maintain the elements for 5 per cent. 
of the cost of the apparatus per year, which he hoped to see 
reduced before long to 3 per cent. 

Mr. Roles, in replying, agreed that electric heating could not 
compete with coal fires or central heating, but radiators, &c., 
had their uses for intermittent and out-of-the-way heating. In 
а £25 to £30 house the lady generally has to take charge of 
the cooking, leaving the servant to do the household work. In 
such cases electric cooking had advantages over gas stoves, the 
atmosphere was purer, and the quality of the cooking was 
unquestionably superior. 


The subject was also discussed by the Yorkshire Local 
Section at Sheffield on March ?6th. 

Mr. W. N. Y. King (Sheffield) said his experience enabled 
him to estimate that in a nine-roomed house for, say, five people, 
the annual cost of lighting. cooking. and heating would be in- 
creased by a sum of £4 or £5 by adopting electricity, allowing 
£1 per year for coal for heating water. The price of gas in 
Sheffield being only 1s. 3d. per 1.000ft., made it practically 
impossible for electricity to compete as to cost of running. The 
various economies and convenience resulting from its use would, 
however. more than balance the extra cost. 

Mr. E. J. Marsh (Sheflield) contended that the present cost 
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of cooking outfits was too high for them to be generally adopted, 
and also that the construction was too flimsy. They should be 
manufactured on sound engineering lines, making them as fool. 
proof as possible, and thoroughly tested before being put into 
the hands of untechnical people. | 

Мт. W. Е. Burnand (Sheffield) referred to experiments he had 
been making in connection with the heating of rcoms. He 
found it much more satisfactory to have a large volume of air 
slightly heated, than a small quantity of air at a high tempera- 
ture. The best position for a radiator he found to be about 
two-thirds the height of the room from the floor, with the heat 
deflected downwards. | 

Mr. E. A. Barker (Barnsley) quoted actual figures for à period 
of twelve months as the result of his experience with electric 
cooking and heating. The net saving in cost of coal, after allow- 
ing £2 for coke for heating water, was £8 2s. The electricity 
bill amounted to £8 4s. 8d. Аз he saved 14 lb. of meat in the 
cooking process per week, the value of this more than covered 
the £3 55. 8d. annual increase in expenditure, the other well- 
known advantages being clear gain. 

Mr. Hames said the fact that gas in Sheffield was as low as 
1s. 3d. went to prove that y per unit for electricity was the 
maximum that could well be charged for domestic purposes, 
apart from lighting. He supported the remarks which had been 
made as to the flimsy construction of some of the earlier appa- 
ratus which had been placed on the market, also the want of 
thorough individual testing before ay At the Bradford 
Electricity Works, where meals were provided daily for 60 men, 
the chef was strongly in favour of electric cooking, not only 
because of the increased comfort, but on account of the saving 
in meat, which was a matter of personal interest to him. 


ELECTRIC LIGHTING OF A PRINTING WORKS 


(с illumination is essential in a printing works, апа а 
good example of how this has been attained is presented 
by the installation in the works of J. Boots, Btd, at Notting- 
ham, recently equipped by the British Thomson-Houston Co., 
Ltd. The main object has been to secure adequacy and 
uniformity of illumination, without glare or shadows, with 
economy in current consumption. Mazda drawn-wire electric 
lamps are used throughout. In all the rooms, with the ex- 
ception of the machine room, the Mazda lamps are equipped 
with metal reflectors of scientific design. In the machine 
room holophane prismatic glass reflectors are used. The 
metal Mazdalux reflectors are of sufficient depth completely 
to hood the lamps, so that the brilliant filament cannot be 
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Fic. 1.—Composinc Room. 


seen. The lighting in the composing room is partly local and 
partly general. The type-cases are lighted by Mazda lamps 
equipped with focussing Mazdalux reflectors, suspended about 
4 ft. from the working plane, while the gencral illumination 
is provided by means of several extensive units fixed close 
to the ceiling. The illumination on the surface of the type- 
cases, &c., is of a high intensity, but there are no shadows, 
owing to the thorough diffusion and even distribution of the 
light. In the bindery general illumination only is employed. 
This is provided by a number of intensive Mazdalux units 
fixed close to, and spaced evenly over, the ceiling. The 
illumination of the machine room is also general, and is 
provided by intensive holophane units suspended at a con- 
siderable height from the ground. We are asked to state that 


the illuminating engineers of the British Thomson-Houston 
Co., Ltd.—and inquiries should now be addressed to this 
department at Neasden Lane, Willesden—will be pleased to 
prepare designs for projected installations, and to demonstrate 


Fic. 2.—MacHINE Room. 


how Mazda lamps and Mazdalux reflectors, arranged on correct 
engineering lines, will improve the illumination of printing 
works and other industrial premises. 


Faraday House Old Students’ Association.—The Annual Dinner 
of this Association wil be held at the Hotel Cecil (Victoria 
Hall on Friday, April llth, at 7 (for 7.50 p.m.), with the 
President, Mr. Haydn Т. Harrison, in the Chair. Any 
Faradians desirous of attending, who have not received a notice, 
are requested to communicate with the Hon. Sec. of the Associa- 
tion, Faraday House, Southampton Row, London, W.C. 


Berlin Electricity Supply.—' The concession of the Berliner 
Elektricitáts Werken expires in 1915, and the extension of the 
concession, or the alternative of a complete or partial purchase 
of the undertaking by the City, is being much discussed in 
Berlin in conjunction with the future power requirements of 
the Berlin Stadt- Ring- und Vorortbahn. The City of Berlin 
will bear part of the cost of conversion of the Stadt-bahn, and 
it is suggested that the City should take over the general light 
and power supply, including the railway supply, and deal with 
the whole from one large power station. This, it is claimed, 
would enable power to be supplied for the railways at the lowest 
rate possible. Another proposal is that the City should take 
over and link up all the power stations of Berlin, but leave the 
distribution systems and selling business in the hands of the 
private companies, supplying them with power in bulk. In this 
connection it is interesting to note that the special Commission 
dealing with the electrification of the Berlin railways has recom- 
mended that only half the required sum of 50 million marks be 
voted, and that the ''Stadt und Ring," but not the “Vorort” 
(suburban), system be electrified. 


Copper Production in Canada.—From the prelimin report 
on the mineral production of Canada for the year 1912, just 
published by the Department of Mines, it appears that the 
average price obtained for copper was 16'341 cents, as com- 
pared with 12:576 cents in 1911. The report states that there 
is practically no recovery of refined copper in Canada, and the 
production is знн by the copper contents of smelter 
products, matte, blister-copper, &c., together with the amount of 
copper in exported ores, estimated as recoverable. On this 
basis the production in 1912 was 54,650 tons, against 24,850 tons 
in 1911. The exports of copper in 1912 were : fine, in ore, &c., 
54,100 tons, valued at £1,830,000, and black, coarse, or pig 
copper, 870 tons, valued at £49,200. The total imports of copper 
were valued at £1,046,500. 


High-speed Rotary Converters.— T wo 1,000-kw. 60-cycle 12- 
pole compound wound rotaries without commutating poles have 
been running successfully for over a year in a substation of 
the Housatonic Power Co. They are wound six-phase, and 
work in parallel with four 500-kw. rotaries on a traction system. 
Line current at 33,000 volts is transformed to 430 volts. The 
transformers have two 24 per cent. full capacity taps above 
and two below 33,000 volts in the primaries, and } and $ voltage 
starting taps in the secondari»s. They have 15 per cent. in- 
herent reactance. The rotaries will carry 50 per cent. over- 
load for two hours, and 100 per cent. momentarily. The 
brushes are of a composition of copper and graphite. Speed- 
limiting gear is provided. 
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QUESTIONS AND ANSWERS 


BY PRACTICAL MEN 


RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
' Questions which we consider of sufficient general interest to our 

readers will either be replied to under ‘‘Answers to Corre- 
spondents, or replies will be invited from our readers. Опе 
shilling will be pad for the question which we select for com- 
petitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the gu®stion. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of thetr manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a ‘‘nom de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision 1s final. 


QUESTION No. 1,333. 


In connection with a group of collieries there is a power plant 


generating about 4,000 kw., voltage 2,500, periodicity 40. At 
the different pits there are transformers, 2,500 to 500 volts, for 
supplying current to several motors, also some of the motors 
are driven direct from the 2,500-volt circuit. At one pit about 
half a mile from the power etátion there are several 150-kw. 
2,500 to 500 volt transformers. At the generator end the 
neutral point is not earthed; the electrical rules in mines require 
all transformers fitted with some arrangement to prevent the 
low-tension side being charged with H.T. through any leakage, 
&c. This can be done, of course, by earthing the neutral point 
of the low-tension side of the transformer. Will it be a suitable 
and safe arrangement in the circumstances to earth the neutral 
points on the low-tension side of all the transformers and to 
connect all the neutrals to two common earth-plates? Supposing 
also that the neutral pointe of the generators are connected to 
earth, are there any objections to connecting the low-tension 
neutrals from the transformers to the same two earth-plates as 
the generator neutrals would be connected to? In addition to 
earthing all neutral points, is it also advisable to connect u 

all ironwork in connection with plant to the common neutral 
earth-wires ?— ELECTRIC. 

(Replica must be received not later than first post, April 10th.) 


ANSWERS TO No. 1,331. 
No reply of sufficient merit for an award has been received. 


ANSWERS TO CORRESPONDENTS 


D. LLEWwELLYN.—(1) The resistance of 600 yards of your 37/16 
cable. that is, the go and return conductors, 1s 0:126 ohms; the 
voltage drop will therefore be 150x0'126 —18'9 volts. (2) The re- 
sistance of 200 yards of 7/14 cable is 0'1417 ohms, and the 
current required to produce a voltage drop of 3 volts is 
524 01417 — 21:15 amperes. | 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


A.C. MOTORS.—A very complete new catalogue of polyphase 
induction motors has just been issued by Bruce, Peebles & Co., 
Ltd. (Edinburgh). A number of standard patterns of machine 
are listed, comprising protected motors, semi-enclosed motors 
with expanded metal grid covers, motors for textile mills with 
perforated steel covers, totally enclosed motors, pipe ventilated 
motors, and flameproof mining motors. ‘The above can all be 
of the те cage, slip-ring, or automatic centrifugal starier 
type, and can be arranged with a two-speed stator winding. 
A very full specification of the motors is given in the pamphlet, 
together with illustrations of various parts, and of some of the 
different types of motor referred to above. In addition, outline 
illustrations and full lists of approximate weights and dimen- 
sions of every size which they manufacture are given, while full 
lists of technical data for 50 and 25 cycle motors are also 
included, machines being dealt with for three separate ranges of 


voltage from 110 up to 3,500 volts, at speeds of from 1,500 
down to 150 r.p.m. 

WATER-POWER  INSTALLATIONS.—A well-illustrated 
amphlet from the A. E. G. (Foreign Department) describes in 
nglish several large water-power schemes carried out by the 
company. | 

MOTOR CONTROL.—Another new publication sent us by 
the A. E. G. is a catalogue of starters in controller form. 

NUMBER INDICATORS.—A pamphlet from the Electrical 
Co., Ltd., gives particulars of an electrical lamp number 
indicator for places of entertainment. The necessary changes 
of connections causing the particular lamps forming the numbers 
to light up are made by a controller worked by a lever with a 
self-locking ров ов for every point, connected by а 25-strand 
cable to the lamp case. 

PLUGS FOR FIXING, WIRING, &c.—We have received 
from Siemens Brothers and Co., Ltd. (Woolwich), a pamphlet 
describing the ‘‘Rawlplug’’ plug, of which they are wholesale 


agents. ‘This plug is the piece of apparatus described and illus- 
trated in ELECTRICAL ENGINEERING, March 27th, page 178. А 
large number of sizes are listed, and some useful hints as to 


their use are given in the pamphlet. Extensive tests have been 
made of the force теште to withdraw screws fixed in these 
plugs, and with suitable sizes of screws and plugs a resistance 
of as much as 670 lbs. has been obtained in a hole drilled in 
slate, 45 lbs. in brick, and 500 lbs. in good plaster. 


Readers desiring copies of catalogues or pamphlets should 


apply to the firms in question, referring to the notice in 
“Electrical Engineering." 


ENGINEERING AND ELECTRICAL SUPPLIES.—Two new 
leatlets from the General Electric Co., Ltd. (67 Queen Victoria 
Street, E.C.), deal, respectively, with a convenient form of 
cylindrical bellows for blowing dust out of electrical machinery 
and a line of sliding resistances for cinematograph and other 
purposes where fine current regulation is required. Another 
new leaflet, cancelling a previous one, describes the ‘‘ Arm- 
earth’’ system of cable protection by a continuous earthed con- 
duit, which can be applied to existing unarmoured cables. 
This system, which was designed particularly to meet the Home 
Office rules, was described and illustrated in ELECTRICAL 
ENGINEERING, August 22nd, 1912, page 468. Another new publi- 
cation from the General Electric Co. is a card illustrating a 
range of porcelain-covered connections for conduit work. 

SERVICE CUT-OUTS.—A complete list from Siemens 
Brothers Dynamo Works, Ltd., Supplies Department (38-39 
Upper Thames Street, E.C.), deals exhaustively with a variety 
of main fuses for house-service connection from underground or 
overhead distribution networks, as well as for motor-control 
panels and ironclad switchboards. The well-known “еа” 
fuse fittings are used in all designs. 

PUMPS.—Another descriptive list from the same firm gives 
information about the ''Melda"' house-water rotary pumps, 
which are of very simple construction, and have only few and 
inexpensive wearing parts. These pumps are eminently suit- 
able for country houses, hotels, garden supply, fire extinction, 
&c. Among the advantages claimed are that the pump will 
suck although the suction pipe is empty, and that the volume 
delivered depends only on the speed. 

“ INDESTRUCTIBLE " CABLES.—A pamphlet from Scholey 
and Co., Ltd. (151 Queen Victqria Street), describes various 
grades of a cable protected by a special covering, consisting of 
a cotton or jute braiding, impregnated with a patented com- 
position consisting of red lead. linseed oil, and other in- 
gredients. Cables insulated in this way are protected against 
atmospheric and chemical effects, and are supplied for voltages 
up to 2,000 for indoor and outdoor use. These cables are not, 
however, suitable for draw-in systems. Tests on some cable 
in use have shown that the insulation resistance increased with 
time. 

CABLES.—4An effective card from the Armorduct Manufac- 
turing Co., Ltd. (Farrinydon-avenue, E.C.), calls attention to 
an order for 100 miles of 5.000 megohm V.R. cable received from 
a railway company. 

THE LIGHTING OF PICTURE THEATRES.—This is the 
title of а well-printed brochure which the British Thomson- 
Houston Co. (Mazda House, Upper Thames Street, E.C.) issued 
most opportunely at the time of the Cinematograph Exhibition 
last week. It describes the application of the company's. well- 
known ‘ Eve-rest " system of indirect illumination. to these 
places of entertainment, aud = gives a fine selection of views 
showing the fittings and their use, several of which have been 
reproduced in our columns. 


Manchester Electro-Harmonic Society.- -The closing concert of 
the season was held on Friday last, with Mr. F. Sells in the 
chair, Mr. Sells said that the Society were very fortunate in 
their President, Mr. Pearce, and mentioning that since October 
the membership had risen from 70 to 170, expressed the hope 
that a total of 300 might be attained next season. А vote of 
thanks was passed to Mr. W. J. Smith, the Musical Director. 
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(This Patent Record 4з compiled. by our own Editorial Staff and яз Strictly Copyright.) 


Specifications: Published March 27, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions trom abroad. 


26,864/11. Starting Gear for Rotary Printing Presses. G. W. 
Mascorp. The usual clutch, for reduced speed at starting, and 
direct drive are displaced by magnetic clutches controlled in 
regular sequence by the motor controller. Constructional details 
are given. ‘Ten figures. 

10,823/12. Quenched Spark Gaps. W. Torikata, E. Үоко- 
YAMA, and M. Kitamura. The electrodes practically touch. 
One is made of silicon, ferro-silicon, carborundum, boron, and 
minerals such as graphite, nieteoric iron, magnetite, iron pyrites, 
copper pyrites, bornite, molybdenite, marcasite, native copper, or 
a material not burnt away quickly or short-circuited, even when 
the electrodes are practically in contact. Four figures. 

11,454/12. Single-phase Repulsion Motor. Mascu. OERLIKON. 
The motor has a shunt characteristic, апа the direction of 
rotation 18 changed by shifting the magnetic axis. "The stator 
winding is divided into groups connected in series, and part 
is reversible. Auxilary brushes displaced 909 from the short- 
circuited brushes are counected to the reversible stator winding. 
Arrangements are made so that the current in the working 
brushes is not reversed during the change-over. If a trans- 
former is used to feed the auxiliary brushes, it is provided with 
a supplementary winding, through which the workiug brushes 
are constantly short-circuited. Five figures. 

20,086/12. Adjustable Grills or Salamanders. R. S. Downe 
and B. & K. Co. To vary continuously the distance between 
the heat source and the food support, the latter is carried on 
а pair of lazy tongs, which are operated by а hand-wheel and 
screw. Three figures. 

26,249/12. Fixing Metal Filaments to their Supports. H. A. 
Сил. (Wolframlampen A.-G.). The pairs of ends of the fila- 
ments are held by being nipped, without heat, in double eyelets 
on the nickel, copper, or nickel-copper arms. Three figures. 


Specifications Published To-day 
The following Patent Specifications will be published to-day. and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post tree. 
Summaries of some of the more important of these patents will 
appear in our next issue. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: B.T.-H. (G.E.C., U.S.A.) [Distributing systems] 6,212/12; 
Broox [Insulators for railway conductor rails] 6,473/12; BLAKE 
and KıLBURN (Conduit support] 6,562/12; BisvR [Automobile 
lighting systems] 6,805/12; FrRLLENBERG [H.P. insulators for 
overhead lines] 17,761/12. 

Dynamos, Motors, and Transformers: Leitner [Variable-speed 
dynamos for starting internal-combustion engines, &c.] 6,189/12; 
SHAW and SHARP (A.C. generators] 10,427/12. : 

Electrometallurgy and Electrochemistry: ТіѕСНЕХКО [Refining 
of iron] 5.855/12; UspeLonpr [Resistance furnaces] 9,203/12; 
Von Liersen, Reisz, and Strauss [Improvements in discharge 
tubes having an incandescent cathode] 15.975/12; WERTH [Con- 
tinuous action apparatus for the electrolytic treatment of metal 
strips and wires] 16,535/12; Lee [Apparatus for endo-thermic 
gas reactions] 25,459/12. 

Heating: LoxpoN Errcr. Trapine Co. and Bastian [Element 
for hair-dryers] 5,725/12; Dg Brernarp and Еввхмітн [Thera- 
peutic appliances] 19,267/12; Bync and CoLLINGS, 28,542/12. 

Ignition: Вгохлм (Bosch) [Adjusting time of] 17,489/12. 

Incandescent Lamps: B.T.-H. (A.#.G.) [Machine for making 
lamp bases] 13,788/12. 

Instruments and Meters: RoniNsoN [Taximeters] 27,556/11; 
Kitroy and Eversuep & VicNorLEs [Indicator for use more 
particularly on ships] 6.792/12; HATFIELD and CHAMBERLAIN & 
Ноокналм [Electrodes for electrolytic instruments] 18,341/12; 
Lanpis and Gyr [Two-rate] 24,503/12. 

Switchgear, Fuses, and Fittings: Smita [Incandescent lamp 
switching] 5.814/12; Criatworrny [Automatic gear for starting 
switches, &c.] 6,599/12; Воххкла [Bell push] 10,560/12; Day 
[Terminal mounting and cord gripping for lamp-holders, &c.] 
14,306/12; Kworr [Pocket lamps] 22,093/12; Rırey [Motor 
controllers] 25,591 /12. 

Telephony: Cox [Spreaders for receiver casings] 26,474 /12. 

Traction: Tyrer and М№нагткү [Working of tramway track 
and conductor points] 5.721/12; Мелов [Railway signalling] 
5,850/12; HorripAv [Traffic controlling] 486/15. 

Miscellaneous: PrnuiriP and STEELE [Detectors for combustible 
vases] 27.281/11 апа 3,002/15; Rozier [Lifts] 6.504 /12: 
^»nAARUP [Electro-medical appliance] 6,645/12; Ericu Е. HvrH 
Ges. and Бкнхк [Remote adjustments bv periodic oscillations 
of different frequency] 9,181/12; Near and Moore (Fire alarm] 


10.927/12; WHITEHEAD & Со. А.-С. [Submarine mines] 
17,126/12; LBerpiman [Rotary engine with electric power trans 
mission] 19./87/12; Gross [Vhermo-electric batteries] 25,372; 12; 
Boure and  "VorrA" COMMANDITGESELLSCHAFY FÜR ELEK., 
KLEINBELEUCHTUNG [Dry batteries] 26,699/12. 


The following Specifications are open to Inspection at the Patent 
thice before Acceptance, but are not yet published for sale. 

Distributing Systems, &c.: A.E.G. [D.C. machine braking by 
parallel armature resistances] 5,529/13. 

Electrometallurgy and Electrochemistry: Scnoor [Starting 
a furnace for the production of metallic powders] 5,510/13. 

Ignition: KETERING, 4,508;15; Scrrick, 5,365/15. 

Switchgear: Bovrarp [Automatic] 5,546/13. 

Traction: Амссѕ [Railway signalling and control] 5,916/13, 
5,917/13, and 5,918/13. 

Miscellaneous: NicuHoison [Electrically-operated mechanism] 
50,059/12; Soc. Conipeton [Manufacture of a catalyst contain- 
ing vanadium] 5,174/12; Рао, [Gyroscopic steering for ships] 
5,453/12 and 5,454/12. 


Opposition to Grant of Patents entered 


1,178/12. Imitation Candles. E. J. WirsoN and the Canpo- 
LITE Co. А construction to ensure a rigid connection between 
the lamp-holder and the candle sconce is described. 

19,890/12. Locomotives, Boats, &c. MASCH. 
[ELECTRICAL ENGINEERING, Feb. 6th, 1915, p. 80.] 


Expiring and Expired Patents 


The following Patents expire during the current week, after a Ше 
of fourteen years :— 

7,277 of April 6th, 1899. Two-rate Meters. Н. Aron and 
ARON ELECTRICITY METER, Lro. There are two dials and two 
counting trains; the change is made from one train to the other 
by clockwork, which has wheels displaceable longitudinally on 
their axes at predetermined times. Тһе mechanism connecting 
with the counting train consists of three gear-wheels in mesh 
in a tilting frame. The central wheel is constantly in gear 
with the counting train, while one of the others is in gear with 
the recording train. 


OERLIKON. 


7,370 of April 7th, 1899. Multiple Unit Train Control. Н. Н. 
LeicH (F. J. Sprague, America). This specification amplifies 
the earlier Sprague patents for multiple unit control. This 


system was worked in this country by the B.T.-H. Co. By 
means of the combination of working parts herein described, 
the number of control wires connecting the cars is reduced. 
The reverser drum is operated by a pilot motor, in combination 
with which 15а limit switch and a circuit-breaker for the series 
parallel and reverser switches. Besides the interlocking and 
cut-out arrangements described, it is arranged that the circuit 
is opened in passing from the series to the parallel position. 
The trolley shoes on each car are connected together. Fourteen 
figures. | 

7.427 of April 8th, 1899. Rotary Converter. J. IMRAY (Soc. 
Anon. pour la Transmission de la force par lElectricité). The 
converter consists of an asynchronous single or polyphase motor 
mounted on the same axis as a D.C. machine. The asynchronous 
armature coils are connected to those of the D.C. armature, and 
also in shunt to the commutator segments, but the groups of 
coils are displaced symmetrically to a fixed plane. The speed, 
when once started, 1s one half that of a similar synchronous 
motor. The machine is reversible. 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Arc Lamps: F. M. Lewis [Series single coil] 27,199/03. 

Dynamos: B.T.-H. (6.E.C., U.S.A.) [Self.exciting and self- 
compounding A.C.] 26,093/05. 

Incandescent Lamps: D.T.-H. (G.E.C., U.S.A.) [Machine for 
welding platinum to copper wires; also counting and arranging] 
2/(,404/04; С. Н. SrEAnN and C. Е. Tornam [Bulb exhausting] 
28.680 / 06. 

Instruments and Meters: EvrERsHED & VIGNOLES and S. Ever- 
SHED [Converting reciprocating into locked rotary step-by-step 
movement for counting trains] 24.646/99; J. Y. JoHNson 
(W. €. Heraeus; Germany) 27,298/07; [Resistance thermo- 
meters] 27,569 ‘07. 

Switchgear, Fuses and Fittings: A. EcksrEIN and A. J. D. 
Kravse | Tubular fuse] 22,819/00; A. WartHo [Bayonet fittings, 
&с.] 28,647, 06. 

Telephony and Telegraphy: Е. КітснтЕ [Telautographs-— 
adjusting and testing] 25.496/0L; C. Avams-Ranpatt [Tele- 
phony] 27.095 : 04. 

Miscellaneous: B. J. B. Murs (Gamewell Fire Alarm Telen. 
Co... U.S.A.) [Street-box fire-alarm system] 24,717/99; J. Т. 
Dawes {Magnetic separators] 27.298 / 03. 
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| ELECTRIC TRACTION NOTES | 


The repairs to the two generators and other apparatus in 
the Greenwich power house of the London County Council 
Tramways, that were damaged owing to a switchboard mishap, 
as described in ELectricaL ENGINEERING, March 20th, p. 160, 
are complete, the station is at work normally, and the full 
car service is now running. 

The conversion of the East London Railway, which runs 
from Shoreditch to New Cross, and connects up the Great 
Eastern, L.B. & S.C. Ry., the S. E. and Chatham Railways 
with the Metropolitan and District Railways, is now complete. 
The last steam train was run on Sunday night, and electrical 
working has been carried on exclusively for the passenger 
trafic. The line is 5$ miles in length, with intermediate 
stations at Deptford, Rotherhithe, Wapping, Shadwell, and 
Whitchapel, and passes through Brunel's original Thames 
Tunnel. The equipment is generally similar to that of the 
Metropolitan and District Railways, excopt as regards the 
automatic signalling, the leading features of which were 
pointed out in ELECTRICAL ENGINEERING, March 20th, p. 165, 
and April 11th, 1912, p. 194. The conversion was carried 
out jointly by these two railways in conjunction with the 
South Eastern Railway Co., and the electric passenger service 
is being worked by the Metropolitan Railway with their 
ordinary rolling stock. Power is taken from the Lots Road 
station of the London Electric Railways through a new sub- 
station at Surrey Docks, which contains three 300-kw. West- 
inghouse rotary-converters and the necessary transformers and 
switchgear. The pumping stations at Surrey Docks and 
Rotherhithe have been provided with electric pumping plant 
to replace the original steam pumps. 

The Elektrotechnische Zeitschrift points out that, as a result 
of a recent decision of the German Patent Office, the validity 
of Patent No. 153,730/01, by G. Winter and Е. Fichberg, 
covering the principle of the Winter-Eichberg single-phase 
commutator motor, cannot now be questioned. The patent 
covers a motor in which both stator and rotor are connected 
to the supply mains, and in which there exists a variable 
cross-field at 90° to the main field. This principle has been 
the foundation of numerous later designs by Richter, Alex- 
anderson, Ossana, Latour and other workers. 

The German Reichstag Commission dealing with the pro- 
posed conversion of the Berlin city and suburban railways has 
decided against the provision of 50,000,000 marks required for 
complete electrification, but has recommended the voting of 
half that sum towards the electrification of the ‘Stadt und 
Ring" system only, and not the ''Vorort" system. The 
authorities are requested to submit & further report on the 
result of certain prescribed experiments with electric traction, 
and on the choice of systems, &c., before applying for a 


further sum. Further investigation as to the economy ОЁ. 


converting the Vorort (suburban) lines is also required. 

The Commission has completed some further experiments 
with a new type of steam locomotive especially constructed 
to give high acceleration, the experiments resulting favourably 
to electric traction. 

The traffic problem in Manchester is apparently gradually 
assuming such proportions that the suggestion has been made 
to form a traffic board consisting of representatives of the 
five committees of the Corporation, with a view to devising 
some comprehensive plan for dealing with the situation. 

According to the Elektrotechnische Zeitschrift, the Italian 
Railway Authorities are so satisfied with the eleetrie working 
of the Giovi tunnel line that they have decided to convert 
immediately to electric working the line from Ronco to 
Sampierdarena, which runs parallel with the Giovi line. 
Power will be supplied by the Società delle Forze della Maira, 
who have recently put into operation а 50,000.h.p. hydro- 
clectric power station at Dronero (Piedmont), on the Maira, 
and who will later also supply the power for the Mont Cenis 
line. 

The contracts for the operation of the dual rapid-transit 
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system for New York City have just been signed. The exist- 
ing single-track mileage is about 271, but in 1917, when 
it is thought the new system will be in operation, it will be 
increased to about 600. About £62,500,000 is being spent in 
пе lines, while a third of this amount covers the existing 


systems. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


As announced in our Patent Record last week, the patent 
relating to the method of transmission on submarine telegraph 
cables devised’ by Mr. John Gott is now available at the 
Patent Office. There is little more in it than was described 
in our issue of February 27th. Fig 1 shows the connections 
at the transmitting end, and Fig. 2 the connections of the 
tongue and contacts of the relay at the receiving end. It 
is clear that the signals are sent in alternate directions through 
the cable, and that the relay rectifics them into unidirectional 
currents. Fig. 3 is an alternative arrangement at the trans- 
mitting end, not mentioned in our previous note. The dis- 
charge current in this case is not taken through the relay. 
Instead of this a transformer is connected with its primary 


Artificial Cable 


Figi Fig. 2. 


Artificial 
Cable 
ACA 


i died 


between the mid-point of the battery and earth and its 
secondary connected to the coil of the relay. The object 
of this alternative arrangement is apparently to effect the 
reversal when the signalling current is broken, and to enable 
the current on the next depression of the key to act as a 
retaining current, ensuring perfect connection between the 
tongue and contact of the relay. 

The Crown Agents for the Colonies have decided to erect 
wireless telegraph stations at Barbados, Mombasa, Penang, 
Singapore and Hong Kong. It is stated that tenders have 
been received, and that, subject to the necessary guarantees, 
the contract will be given to the Anglo-French Wireless Co., 
the English branch of the Goldschmidt Co. 

The Post Office Telegraph Department has intimated its 
intention of laying an underground cable from Glasgow to 
Edinburgh at an early date. 

The report for 1912 of the Automatic Telephone Manufac- 
turing Co. shows a balance of £370 after meeting the full 
6 per cent. preference dividend, and writing off £1,313 from 
preliminary expenses. In the early part of 1912 two auto- 
matie exchanges, each of about 500 lines, were completed 
for the Post Office Authorities, and these continue to give 
satisfaction. Other automatic equipment orders to the extent 
of about 8,800 lines have since been received. 

According to the Daily Telegraph, the Expert Committee 
appointed bv the House of Commons to consider the various 
&vstems of wireless telegraphy, in connection with the Select 
Committee's investigation, recently visited Slouch and watched 
certain experiments with the Goldschmidt system. — The 
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average rate at which messages were received is said to have 
been between thirty and forty words a minute. The members 
of the Expert Committee are to watch further experiments of 
the Goldschmidt system in Germany. 

Since our last issue, the whole time of the Select Committee 
of the House of Commons, which is inquiring into the proposed 
Imperial wireless telegraph scheme, has been occupied in 
hearing evidence from Sir Rufus Isaacs (the Attorney-General) 
and Mr. Lloyd George (Chancellor of the Exchequer) with 
regard to their dealings in shares of the American Marconi 
Co. From this evidence it has been shown that the Attorney- 
General purchased 10,000 shares of this Company several 
weeks after the contract with the English Marconi Co. had 
been signed. The purchase was made, he said, after he had 
satisfied himself that in the event of the English Co. being 
granted the contract for the Imperial scheme, the American 
Co. could not possibly have benefited. Although he was 
offered them at less than market price he insisted upon pay- 
ing the full market price at the time. One thousand of these 
shares were subsequently sold to the Chancellor of the Ex- 
chequer, and another thousand to the Master of Elibank. 
This transaction was the only one which either of the Ministers 
in question have had in Marconi shares, although it has 
been suggested in certain newspapers that there had been 
extensive dealings in the English Co.’s shares. 

Some astonishment has been caused by the resignation of 
one of the members of the Committee, viz., Mr. Harold 
Smith, the Unionist Member for Warrington. It appears 
that Sir Rufus Isaacs had communicated  '" most vital 
information" to certain members of the Committee some 
time before the disclosures as to the dealings in American 
Marconi shares had been made, and Mr. Smith, as well as 
others on the Committee, desired to know who these particular 
inembers were, and when the communication was made to 
them. As the result of а private consultation, the Committee 
decided by a majority that Sir Rufus Isaacs was not to give 
the information required. 

A new Government telephone factory is being erected at 
Bordesley Green, Биш аш, to take the place of the 
National Telephone Co.’s factory at Nottingham, which has 
been abandoned by the Post Office authorities. 

It was stated in the House of Commons last week that 
about 900 agreements have been accepted for rural party 


telephone lines, and that 400 subscribers are now using the: 


service. Proposals under consideration will provide for ap- 
proximately 500 more subscribers, and the demand for this 
class of telephone service has been such that the Post Office 
is in communication with the Treasury with a view to an 
extension of the grant of £10,000 which was made for this 
purpose last year. 

Successful experiments are reported to have been carried 
out between Berlin and Nauen with a wireless telephone 
apparatus, employing a high-frequency machine devised by 
Count Arco. According to the Elektrotechnische Zeitschrift, 
newspaper articles were read out and transmitted without 
difficulty over a distance of 400 kilometres. 

It is stated that the Straits Settlement Government has 
decided to construct 5-k.w. wireless telegraph stations at 
Penang and Singapore, which will be independent of the 
proposed Imperial scheme. 

The Bagdad-Bassorah line was down again on 26th March, 
and the Scattle-Sitka cable failed on the same day, telegrams 
for Alaska being sent vid Ashcroft. On this day, also, the 
Teheran-Kermanshah line was repaired, as well as the cables 
between Shanghai and Nagasaki.—The Scattle-Sitka cable 
was restored on the 27th ult.—The Fao route was restored 
on the 28th ult., and the Djedda-Souakin -cable failed on 
the same day. Telegrams for all places in the States of 
Coahuila, Chihuahua, Morelos, Sinshoa and Sonora in Mexico 
can now be accepted at sender’s risk. Owing to а severe 
storm there is considerable delay to Moroccan offices.—The 
cable steamer Relay was at Halifax at the end of February, 
after repairing the French Co.'s section at St. Pierre. 


| LOCAL NOTES 


Chichester: Electricity Works and Ice Manufacture.—The 
Chichester Electric Lighting and Power Co. is installing at 
the electricity works an ice plant capable of manufacturing 
10 tons of ice per day, as well as cold-storage accommodation 
to the extent of 10,000 cub. ft. The horse power required for 
running the plant, which will be in continuous operation 
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during the summer months, is 42, and already numerous 
contracts are about to be fixed up, both for & regular supply 
of ice, and for cold-storage accommodation. 

Leeds: Power Supply.—The Tramways and Electricity 
Committee, finding it necessary to meet the competition of 
private genersting plants, are proposing reductions in the 
tariff for power supply. | 

Redditch: Position of Electricity Undertaking.—The 
Advisory Sub-committee which was appointed by the Council 
a short time ago to investigate the position of the Municipal 
Electric Supply undertaking, both from the financial and 
engineering points of view, has now issued its report. The 
Committee has come to the conclusion that the non-success 
of the undertaking in the past, and from which it must 
continue to be handicapped in future, is to a considerable 
extent due to (1) the initial mistake in installing a high. 
tension alternating-current system; (2) the defective laying 
of cables; (8) the inconvenient situation of the electricity 
works, and (4) the use of a gas plant, which has proved a 
failure. The capital cost of superseded machinery amounts 
to £10,000, and a sum of £600 per annum will have to be 
paid until 1929 in respect of unproductive capital expenditure. 
The Committee state that the reasons for the non-success of the 
undertaking are to a large extent attributable to causes for 
which the Borough Electrical Engineer cannot be held respon- 
sible. At the same time, it is pointed out that some efforts 
should be made to improve the commercial management of 
the undertaking, a branch to which the Borough Electrical 
Engineer has not been able to give sufficient attention owing 
to the engineering difficulties. Mr. W. J. Ferguson, the 
Borough Electrical Engineer, has, however, given notice to 
terminate his engagement, and the Committee recommend 
that a new works manager be appointed at a аи 
salary of £250 рег annum. Mr. Ferguson ів to be pai 
£150 in respect of special service as consulting engineer. 

Truro: Electric Lighting.—The Corporation has received a 
notification from the Board of Trade that their application for 
an electric lighting provisional order has been granted. In 
our issue for March 13th we reported the inquiry in London 
at which the applications for orders by the Corporation and 
the Truro Gas Co. were investigated. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Burnley.—It is proposed to instal a 2,000-kw. turbo-alter- 
nator with two 500-kw. rotary-converters and transformers 
at the electricity works. A new sub-station containing two 
300-kw. rotary-converters is also to be installed. The total 
cost of these extensions is put at £28,171.—A loan of £7,000 
for mains and services is to be taken up. 

Chester.—The Borough Electrical Engineer recommends 
the installation of a battery, switchgear, &c., at an estimated 
cost of £11,550. Of this it is proposed to pay £4,000 out 
of reserve fund, and to apply for a loan for the remainder. 
In his report, Mr. Britton emphasises the fact that he has 
not at present sufficient reserve plant to carry him through 
the coming winter. 

Darlington.—Jet condensing plant capable of condensing 
20,000 Ib. of steam per hour. Borough Electrical Engineer. 
April 16th. 

Doncaster.—Sanction to a loan of £12,500 for new plant 
is to be applied for. A new 1,000-kw. turbo-alternator is 
contemplated. 

Fife.—Tho Fife Electric Power Co. propose to instal an 
additional 5,000 kilowatts at their Townhill power station. 

Londonderry.—The Borough Electrical Engineer estimates 
the probable expenditure on plant and cables during the next 
five years at 213,000, and it is proposed to apply for a loan 
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for this amount at once in order to avoid the necessity of 
repeated applications for small sums. 

Manchester.—Sanction is to be sought to the following 
loans :, mains, £45,000; services, £15,000; consumers’ sub- 
stations, £15,000. 

Peterborough.—The City Engineer has been instructed to 
draw up a specification for a 500-kw. generating set and two 
Lancashire boilers. 

Rochdale.—Sanction to a loan of £45,000 for electrical 
extensions has been received. 

Salford.—lI:xtra high-tension switchgear. 
trical Engineer. April 10th. 

Stalybridge.—The Joint Electricity Board are amending 
their application for a loan, from £20,000 to £22,554. 

Tullamore (Ireland).—4A consulting engineer is to be called 
in with regard to an electric lichting installation. 


Wiring 

The following particulars relate to new buildings ps to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Barnsley.—New town hall. 

Barry.—Electrical equipment of Glamorgan County 
Council’s training college. Clerk, County Hall, Cardiff. 

Burnley.—Ncw Territorial Driil Hall.—Architect, W. A. 
Quarnby, Grimshaw Street. 

Carlisle.—New post office. H.M. Office of Works, London. 
" боео к technical school. Builder, Мт. Р. Rhodes, 

eeds. 

Dublin.—New Corporation buildings. City Architect. 

Dumfermline. —New institution in Netherton district. 

Edinburgh.—New school at St. Leonard's Lane. Architect, 
J. A. Carfrac 3 Queen Street. | 

London: L.C.C.—Electrical installation at Shadwell High 
Street special school. Chief Engineer, J. W. Humphreys. 
April 23rd. 

Electrical installation at Jeffryes’ 
Rd., Shoreditch. 56 lighting points. 
Humphreys. April 15th. 

Port Talbot.—Block of business premises. 
Evans and Jones. 

Sheffield. —New 
Architect. 

Watford.—Twenty-two workmen's dwellings. 


Borough Elec- 


Almhouses, Kingsland 
Chief Engineer, J. W. 


Architects, 


Council school, Hillsborough. City 


Miscellaneous 


The Bydney Corporation require a supply of 
Particulars, 73 Basinghall 


Australia. 


meters and arc-lamp carbons. 
Street, E.C. 
Leicester.— New tramcar repairing shops are to be erected 
at an estimated cost of £23,000. 
Limerick.—A twelve months’ 
April 10th. 


supply of stores. Borough 


Electrical Engineer. 


iry was held into the Council's applica- 
tion for sanction to borrow £11,590 for additional generating 
plant. As already notified in our columns, it is proposed 
to instal Diesel-engine plant, for whieh Messrs. W. H. Allen, 
Son and Co.'s tender has been provisionally accepted. During 
the course of the inquiry, Mr. T. E. Ekin, the inspector, 
remarked that his experience of Diesel engines has been un- 
fortunate, and the inquiry was ultimately adjourned until 
April 10th for further information with regard to the engines. 

Belfast.—The tender of Messrs. Chamberlain and Hookham 
has been accepted for meters. 

Clacton-on-Sea.—The application of the Corporation for 
sanction to borrow £6,000 was inquired into last week by a 
Local Government Board inspector. It is proposed to instal 
Diesel-engine plant, for which the tender of the Consolidated 
Diesel Engine Co. has been provisionally accepted. 

Haslingden.—The following tenders have heen accepted for 
sub-station machinery: rotarv-converter, British Thomson- 
Houston Co.; switchboard panel, Ferranti, Ltd.: extension 
of tramway switehhoard, Chloride Electrical Storage Co.; 
feeder cable, Siemens Bros. and Co. 

Heston and Isleworth.—The tender of Messrs. Chamberlain 
and Hookham has been accepted for meters. 

Hornsey.—A contract has been placed with Messrs. Isaria, 
Ltd., for electricity meters. 


London: Fulham.—The Board of Guardians have accepted 
the tender of the Hart Accumulator Co. for a storage battery 
of 102 cells. 

Wrexham.--The following tenders have been accepted: 
meters, Reason Manufacturing Co.: carbon and metal filament 
lamps, Edison and Swan United Electrie Light Co. 
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Mr. E. B. Gimingham and Mr. C. E. Hunter, Works 
Managers of the Lamp and Engineering Departments of the 
Edison and Swan United Electric Light Co., Ltd., have been 
elected to seats on the Board of the Company. It will be 


‘remembered that Mr. H. Wolfenden resigned his position as 


Chairman recently and was succeeded by Mr. C. J. Ford. 

Mr. E. P. Bennett has been transferred from the Sales 
Department of the London office of Simplex Conduits, Ltd., 
to the position of Manager of the Liverpool branch. 

Mr. Norman Young, "chief of the testing staff of Messrs. 
James Howden and Co., of Glasgow, has taken up an appoint- 
ment with the Consolidated Diesel Engine Co., of Ipswich. 

We regret to learn that Mr. J. E. Starkie, Borough Elec- 
trical Engi 'ineer at Burnley, is suffering from a nervous break- 
down. He has been granted leave of absence by the 
Corporation. 

The salaries of the Mains Superintendents in the Stoke-on- 
Trent electricity undertaking have been increased as follows: I. 
Makin, from £180 to £135 per annum; S. J. Marston, from 
£145 to £150; D. C. Redfern, from £135 to £140 per annum. 

Mr. R. B. Leach has been appointed Electrical Engineer 
and Tramways Manager to the Heywood Corporation at a 
salary of £200 per annum. There were 184 applicants. 

A works manager is required for the Redditch Electricity 
undertaking at a commencing salary of £250 per annum. 

A meter “tester, experienced in polyphase work, is required. 
(See an advertisement on another page.) 

A charge engineer is required at the Paisley electricity 
works. Engineer and Manager, April 7th. 


An electric supply company in the Far East requires a 
(Sce ag advertisement 


junior assistant electrical engineer. 
on another page.) 


MISCELLANEOUS BUSINESS NOTES AND 
TRADE ANNOUNCEMENTS 


Price of Copper.— Messrs. G. Smith and Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£70 to £70 10s. (Last week, £68 15s. to £69 бз.) 

Meldrums, Ltd.—Mr. А. B. Scorer has joined the board of 
this Company, the London office of which has been moved to 
92 Grosvenor Road, S.W. 

М. С. Watson and Co., Ltd.—This firm, who are well- 
known electrical engineers, suppliers and contractors, of 
279 Clarence Street, Sydney, are about to open a London 
office. Mr. Watson will be in England toward the middle of 
the year, and invites communications on business matters. 

Bankruptcies. —The last day for receiving proofs in the 
bankruptey of A. С. Adamson, Electrical Engineer, 22 Will- 
cott Road, Acton, is April 12th. The trustee is the Official 
Receiver, 14 Bedford Row, W.C. 

Canadian Agency.—A Winnipeg firm is desirous of getting 
into communication with British manufacturers of electric 
stoves. Further particulars, Board of Trade, 73 UBER 
Street, E.C. 


NEW COMPANIES : 


SOUTHERN BRAZIL ELECTRIC CO. Registered by 
Messrs. Linklater & Co., 2 Bond Court, Walbrook, Е.О. 
Capital £1.000,000. 

ELECTRIC ZINC CO. 5, The 
Capital £2,000,000. 
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A LARGE electric cooking equipment at Brighton is 
described and illustrated. (Page 198.) 


A JoINT scheme of electric and gas lighting for the 
streets of Manchester has been prepared. (Page 198.) 


THE new power house at Hanley, which has been 
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built to deal with the increasing load in the various 
distriets comprised in the federated borough of Stoke- 
on-Trent, is now complete. It contains two 1,500 kw. 
three-phase alternators, and is connected by new trunk 
mains to converting plant in the older stations at 
Burslem, Stoke, and Longton. (Page 199.) 


THE preliminary programme of the visit of the In- 
stitution of Electrical Engineers to Paris next month 
has been issued. (Page 208.) 


PARTICULARS have been announced of the examina- 
tions for Associate membership, which are about to be 
introduced by the Institution of Electrical Engineers. 
(Page 203.) | 

THE Paper by Mr. S. L. Pearce and Mr. Н. A. 
Ratcliffe, on Street Lighting in Manchester, has been 
further discussed by the Glasgow Local Section of the 
Institution of Electrical Engineers. (Page 203.) 


Ак electrically worked tube cleaner, some new cine- 
matograph theatre dimmers, and cast-iron distribution 
boxes are described in illustrated articles on page 204. 


А PROBLEM concerning the connections of trans- 
formers in the Merz Price protective system is discussed 
in our Questions and Answers Columns. (Page 205.) 


Tur specifications published by the Patent Office on 
Thursday last included one for an automatic starting 
arrangement for attachment to ordinary motor-starters 
by W. A. Clatworthy, and one for an adjustable 
frequency alternator employing pole-changing windings 
by the Crypto Electrical Co. and H. G. Sharp. A 
patent by A. Muirhead for sending-on stations in sub- 
marine telegraph-working expires during the current 
week, after a life of 14 years. (Page 200.) 


JUDGMENT was reversed in the appeal in the House 
of Lords by the London Electrie Supply Corporatiou 
against the Westminster Electric Supply Corporation. 
No injunctions were granted, but declarations were 
suggested in which it is set forth that the Westminster 
Co. must not act detrimentally to the London Co.’s 
interests) in the Westminster area where they are 
acting as managers of the London Co.'s undertaking. 
(Page 207.) 

WE give particulars of the electrical law suits which 
are likely to be heard during the Easter sittings. 
Among them is an important action for infringement 
of patent by the Marconi Co. against the Helsby 
Wireless Telegraph Co. (Page 207.) 


Two further members of the House of Commons 
Committee inquiring into the Imperial wireless tele- 
graph scheme have resigned. It is expected that the 
Technical Committee appointed by the House of 
Commons will report early in May.—We review the 
first issue of the Wireless World, issued by Marconi's 
Wireless Telegraph Co.—Reference is also made to the 
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New York—San Francisco telephone line. (Page 208.) 


SATISFACTION is expressed with the working of the 
Stevens petrol-electric ‘buses at  Liverpool.—Two 
petrol-electric motor-cars have been put into service on 
the Chicago, Milwaukee, and Puget Sound Railway.— 
The Chief Railway Commissioner to the Victorian 
(Government is to visit Europe and America to study 
electric railways. (Page 209.) 


THE Coventry Corporation have been granted powers 
to extend their electric supply area in spite of opposi- 
tion by the Leicestershire Power Co.—A proposal to 
supply power at id. per unit in Aberdeen has given 
rise to much discussion.—The rateable value system of 
charging is recommended for adoption at Sheffield.— 
The Stockton Corporation are to take a supply in bulk 
from the Cleveland Power Co. (Page 209.) 


SuB-STATION switchgear is required at Bradford; 
mains at Halifax, Newcastle-under-Lyme, and Stoke- 
on-Trent; plant, mains and sub-station equipment at 
Leeds; generating plant at Mexborough and Newport 
(Mon.). A loan of £2,000 is to be taken up at Accring- 
ton; a rotary converter is required at Stockton; large 
quantities of telephone material in Tasmania; and a 
twelve months’ supply of incandescent lamps at 
Bedford. (Page 209.) 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, APRIL 10тн. 
Institution of Electrical Engineers. 

8 p.m.  ‘‘Self-Synchronising Machines  (Self-starting 
synchronous motors and rotary converters)," by Dr. E. 
. Rosenberg. 

Institution of Electrical Engineers: Dublin Section. 

8 p.m. At Royal College of Science. ‘‘Interpoles, their 

Design and Use," by R. G. Allen. 
FRIDAY, APRIL 11тн. 
Physical Society. 

8 p.m. At Imperial College of Science, S. Kensington. 
*On Some Errors in Magnetic Testing due to Elastic 
Strain," by A. Campbell and H. C. Booth. 

SATURDAY, APRIL 12тн. 
Birmingham and District. Electric. Clubs. 

6.30 n p Swan Hotel, New Street. Concert (Ladies' 
Night). 

MONDAY, APRIL 14тн. 
Institution of Electrical Engineers: Western Section. 

4.30 p.m. At Cardiff. ''High-tension Continuous Current 
or the Thury System in Mines," by S. Е. Walker. . 

TUESDAY, APRIL 15тн. 
Illuminating Engineering Society. 

8 p.m. At Royal Society of Arts. Joint meeting with 
Institutions of Electrical and Gas Engineers, and Insti- 
tution of Municipal and p Engineers. ‘‘The 
Specification of Street Lighting," by A. P. Trotter. 

Institution of. Electrical Engincers : Scottish Section. 
8 p.m. At 207 Bath Street, Glasgow. ''Power Supply on 
the Rand," by A. E. Hadley. А 
WEDNESDAY, APRIL 16тн. | 
Electrical Trades Benevolent Institution. 
6.30 p.m. Annual Festival Dinner at Trocadero. 
Institution of Electrical Engineers: Students’ Section. 
7.45 p.m. At Victoria Embankment.  '' Alternating-current 
Railway Signalling,” by T. J. Hornblower. 
FRIDAY, APRIL 18тн. 
Battt-Wallahs Society. 
8 p.m. Smoking Concert at Holborn Restaurant. 


The London Electrical Engineers. 


(To-ray) THURSDAY, APRIL lru. С. Company.—Recruit and Company 
Training, 7 to 10 p.m. 

FRIDAY, APRIL 11тн. D. Company.—Company Training, 7 to 10 p.m. 

SATURDAY, APRIL 12TH Headquarters open from 10 a.m. till noon. 

MONDAY, APRIL 14тн. 4. Company.—Recruit and Co. Training, 7 to 10 p.m. 

TUESDAY, APRIL 15TH. В. Company.—Co. Training, 7 to 10 p.m. 

THURSDAY, APRIL l7TH. С. Company.—Recruit and Co. Training, 7 to 10 p.m. 

FRIDAY, APRIL ISTH. D. Company.—Co. Training, 7 to 10 p.m. 

SATURDAY, APRIL 19тн. Headquarters open from 10 a.m. till noon 
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HROUGH the kindness of Mr. J. Christie, Engineer and 

Manager of the Brighton Electricity Department, we are 
able to reproduce here a photograph of the first electric cook- 
ing installation on a large scale at Brighton. This electric 
kitchen is due to the enterprise of Messrs. Staffords, of 
Western Road, and has now been running for a few weeks. 
The firm has been reconstructing its staff accommodation, 
and the cooking for a statf of some seventy hands is now ' 
being done entirely by the electrical equipment, which was 
supplied by Messrs. T and J. Jackson, Ltd. (38 Blandford 
Street, Baker Street, W.). So far, we are told, it has given 
the greatest satisfaction, and Mr. Christie anticipates as a 
result of its success a very substantial accession of new 
business in the electric cooking direction in the numerous 
boarding houses and hotels of Brighton. 

The kitchen is at Messrs. Stafford’s boarding house in 
Crown Street, where the staff dining rooms are situated. The 
equipment comprises eight hot-plates on which saucepans 
and other utensils may be placed; two large ovens, where 
several big joints can be cooked at the same time, and a hot 
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COMPLETE ELECTRIC CooKING EQUIPMENT. 


cupboard in the centre, deriving its heat from the surplus 
heat of the ovens. All the heating elements are provided with 
three degrees of heat, and all the control switches and fuses 
are placed on a distributing board clear of the range, which 
also carries indicating lamps, so that it can be seen at a 
glance what circuits are on. 


MANCHESTER STREET LIGHTING 


A Joint report upon the lighting of several of the main 
streets of Manchester, which has been prepared by Mr. 
S. L. Pearce, Electrical Engineer, and Mr. J. G. Newbigging, 
Gas Engineer, was approved by the Lighting Committee of the 
Corporation last Friday. The engineers say they are agreed 
that a further extension on a moderately large scale of the 
lighting of the principal thoroughfares in the city should 
be made with high-pressure gas and electric arc or metal- 
filament lamps. A schedule of streets allocated to electric 
and gas lighting respectively accompanies the report. Gener- 
ally speaking, the shopping districts are to be lighted electric- 
ally, and principally those within the central area of the city. 
In making the division, the position of existing arc lighting 
cables was considered as well as the suitability or other- 
wise of the streets for centrally suspended or side lighting, 
the former being gencrally allocated to electricity. The length 
of the streets to be lighted by electricity is 11,835 yds., and 
that of the streets to be lighted by high-pressure gas is 
13,500 yds. 

A capital expenditure of £18,000 on gas and £15,000 on 
electric lighting is contemplated. The scheme does not em- 
brace secondary thoroughfares, &c., and the engincers ex- 
pressed no opinion as to Stretford Road. By a majority vote of 
the Lighting Committee, however, this street was added to the 
list of those to be lighted electrically. 


Meter Approved.—The Board of Trade have approved of the 
Chamberlain & Hookham three-phase, watt-hour meter, type 
A.I.T., and the means for fixing same. 
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: ELECTRIC SUPPLY AT STOKE-ON-TRENT 


HE six pottery towns of Burslem, Fenton, 

Hanley, Longton, Stoke-upon-Trent, and Tun- 
stall, which now form the federated County Borough 
of Stoke-on-Trent, are under one management as re- 
gards their electricity supply, and the extensions of 
plant which were becoming necessary at the time of the 
federation of the different local undertakings have 
been provided in a new power-house in a central 
position, instead of additions to the older local 
stations. This new electricity works is now complete 
and is being formally. inaugurated to-day. 


Before describing its equipment, it ma 
few particulars of the older systems. 


be well to give a 
he local generatirg 


Seale of Miles. 
l 2 


ө Existing Stations. 
ll New Power House. 


Fic. 1.—SxrrcH МАР or Districr SHowiNG NEW AND OLD 
GENERATING STATIONS AND INTERCONNECTING TRUNK MAINs. 


stations were four in number, at Burslem, Hanley, Longton, 
and Stoke respectively, in the positions shown in Fig. 1, and 
the following details will give an idea of the size of each under- 
taking. The Burslem station supplied the northern part of 
the area, including Tunstall, Burslem, and the district of Wol- 
stanton (outside the federated area), by a three-wire continuous- 
current 2x220 volt distribution system. The output of the 
station was about 1,700,000 units per annum; the peak load 
attained to some 930 kw., and the annual revenue was under 
£11,000. The Hanley system was the oldest, and employs single- 
phase 2,000-volt distribution, and, with an output of over two 
million units and a peak load of 1,350 kw., earned nearly £20,000 
a year. The two other undertakings were smaller; Stoke 
sold a little under 1,200,000 units, but its peak load was about 
730 kw., and its annual income £7,700; Pon with its 
426,000 units and a peak load under 300 kw., had an income 
of £4,300. Both of these were three-wire continuous- 
current systems. We had thus at the time of the federation 
(in 1910) a continued demand for some milion units and a 
k load of over 3,500 kw. for the whole area of 235,000 in- 
abitants. The nominal plant capacity at Burslem was 
1,250 kw., and at Hanley 2,000 kw., but not more than some 
two-thirds of these outputs could be dealt with on peak with 
& proper reserve of plant. The Stoke station, which also sup- 
plies Fenton, was loaded up still more heavily with its 800 kw. 
lant capacity already carrying 730 kw. The small station at 
ngton was the only one capable of dealing with increasing 
load, as its 600 kw. of plant were not called on to give half 
their output. It will thus be seen that extensions of some 
sort were essential in the district as a whole. 


Two propositions were considered to deal with the 
increasing load. The first was to add plant to the 
existing stations at a cost of £25,000 to £30,000, and 
the second to build an entirely new three-phase station 


adjoining the old Hanley works, to connect this by 
trunk mains to the old generating stations, and to 
provide them with converting plant. The actual cost 
of the complete new station, with its large units of 
turbine plant, worked out about the same as that of 
the additional small units of plant in the first scheme, 
but the cost of the necessary trunk mains and con- 
verting plant brought the cost of the whole scheme up 
to about £60,000. When the new works was once 
built, however, the next instalment of plant would cost 


` much less than further additions of plant to the local 


stations, and again lower working costs, greater 
flexibility and reliability would be obtained with the 
inter-connected system. Mr. J. F. C. Snell was called 
in to advise, and confirmed the Engineer’s proposal to 
adopt the second scheme. The plan was to equip the 
station in the first instance with two 1,500 kw. sets, to 
enable it with one running and one as a spare, to 
supplement the local stations to the extent of dealing 
easily with the probable increase to the peak load of 
3,300 kw. mentioned above, and to provide space and 
switchgear for further plant to bring the installed 
capacity up to 9,000 kw., which, considering the local 
conditions, was estimated to be the "saturation " 
value of the load. 

The amount of power taken in the pottery trade 
is not very large, and the accession to the lighting 
load in the straggling districts of which the area is 
composed should not be difficult to estimate. The 
position of the station and of the new trunk mains can 
be seen from Fig. 1. Two 010 sq. in. Callender 
cables, following the same route, lead to Burslem, and 
the equivalent of a ring main connects the new power- 
house with the stations at Stoke and Longton. 

As will be seen below, the station is equipped with 
three Stirling boilers and two 1,500 kw. Howden- 
Siemens three-phase, 6,000-6,600 volt, 50-cycle turbo- 
alternators, running at 3,000 r.p.m., and Westinghouse 
switchgear to deal with 9,000 kw. The following sub- 
station plant also forms part of the new scheme. In 
the new power-house itself are two 600 kw. motor- 
generators converting to single phase to add to the 
supply in the Hanley district. At Burslem two 600 
kw. rotary converters have been put in; at Stoke two 
500 kw. La Cour motor converters are provided; while 


at the Longton station a pair of 300 kw. rotary con- 
verters have been installed. It is the general inten- 
tion to run the new power-house continuously to take 
the light load, and only to start up the local plants 
when the peaks come on. 

A view of the new power house is given in Fig. 2. 
It may be said at once that its main characteristics are 
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straightforward simplicity and absence of ''fads " and elabora. 
tions. What may be described as standard plant is used 
throughout, and the general lay-out is well thought out. and 
bears distinct evidences of originality and careful study of 
the conditions. The building itself is of brick, with an 
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struction is only employed very sparingly, and there is 
praetieally no woodwork anywhere. The Borough Surveyor, 
Mr. A. Burton, acted as architect. His architectural assist- 
ant, Mr. P. H. Solon, attended to details and collaborated 
with the engineer, Mr. С. Н. Yeaman. The cost of the 
building itself did not exceed £7,500. 

Coal will be obtained usually by carting, but a short road- 
way has been made leading up from the adjoining canal, and 
conveying plant could be arranged to take coal direct from 
barges if desired later on. The present coal-conveying plant 
from the hopper to the overhead storage bunker is shown 
in Fig. З. The arrangement enables a well-lighted firing floor 
right opposite the windows to be obtained. Тһе Stirling 
boilers, three in number, are fitted with the Underfeed Stoker 
Co.’s platform type of chain-grate stoker. Forced draught is 
employed, and each boiler has its own short steel chimney. 
The feed pumps are in a pump room at the far end of the 
boiler house. A Weir steam pump is provided, as well as 
an electrically-driven Westinghouse multi-stage turbine pump. 
In like manner the forced-draught fans can be driven either 
by steam or electrically. 

The engine room, of which a view is shown in the photo- 
graph reproduced in Fig. 4, is also extremely light, and a fine 
effect is obtained by the large windows over the switchboard, 
the white glazed brick, relieved with green bands, carried half- 
way up the walls, and the neat tiled floor. The two main sets 
stand over their condensing plant in the usual way, and 


there is ample space for future extension. The pump pits 
between the sets are spacious and well lighted. he 
turbines are of the Howden Zoelly impulse type. It may be 


mentioned that they have nine rows of blades and that the 
full- and half-load steam consumption calculated on delivery 
of current to the external circuit are 16'8 and 19°42 lb. per 
kw.-hour respectively. An overload capacity of 25 per cent. 
continuously and 50 per cent. for ten minutes is guaranteed. 
The alternators, by Siemens Bros. Dynamo Works, Ltd., are 
of their standard type with forced ventilation, with 8,280 
cub. ft. of air passing per minute axially through the machine 
from the cubicle chambers beneath the floor through holes 
actually in the stator plates. Each rotor, which weighs 
4} tons and is 25 ins. in diameter, consists of a solid forging 
in one with the shaft, and the winding is embedded in 
slots accurately machined on the periphery. The exciting 
coils are of thin, flat copper strip, arranged on the flat both 
in the slot and beneath the end covers. The capacity of each 
exciter is 145 kw. The net weight of cach alternator is 
approximately 16 tons. The machines are designed to give 
their rated outputs with a temperature rise not exceeding 
40? C. after continuous running. The condensers have 2.150 
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Fic. 3.—Sercrion ОЕ New Power House THROUGH Borer Hovse AND. ENGINE Room. 


elevation devoid equally of superfluous ornament and ugli- 
ness, and extensive use is made of ferro-concrete in the 
engine-roam floor. Weight-carrying structures are kept as 
far as possible clear of the walls, even to the length of carry- 
ing the traveller gantry on separate columns. Steel con- 


tubes each, and are capable of condensing 25,000 Ib. of steam 
per hour with а vacuum of 273 ins., with circulating water 
at 80°F. The pumps are driven by alternating-current 
motors. 

The only other plant is the pair of 600-kw. single-phase 
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The whole of the switchgear required for linking © 

up the various stations in the County Borough of 

Stoke-on-Trent, including new switchboards and 
extensions to existing switchboards. 


Two 600-kw. rotaries, complete with A.C. boosters, 
exciters, and starting motors. - 


| Two 300-kw. rotaries. 


Field rheostats and starting rheostats in connection 
with these rotaries. | | 


Two 750-k.v.a. OISC transformers and switchgear. 


Two 360-k.v.a. OISC transformers and switchgear. 


SUPPLIED BY 


THE BRITISH WESTINGHOUSE 


ELECTRIC & MANUFACTURING CO, LTD, 


TRAFFORD PARK, | MANCHESTER. 


When corresponding with Advertisers, please mention “ Electrical Engineering." 


alternators, running at 600 r.p.m., driven by induction motors, 
which form the sub-station plant already referred to, and 
were also made by Siemens Bros. Dynamo Works, Ltd., 
and a small motor-generator for battery charging purposes 
made by Bruce Peebles and Co., Ltd. The battery in 
question has a capacity of 270 ampere-hours and was supplied 
by the D.P. Battery Co., Ltd. It is placed in a room over 
the office and lavatories at the far end of the building, and is 
used for operating the switchgear trips and supplying the 
station lighting and certain. motors in case of emergency. 
The appearance of the switchboard is one of the most striking 
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basement under the switchboard, which is not really under- 
ground and can thus be well lighted by windows. The position 
of the switchcells is shown in the section. The basement 
also contains the air filters for the generators, the trans- 
formers for works service already mentioned, and the bank 
of resistances through which the neutrals of the generators 
are earthed. Switches are provided in connection with this 
so that only one machine is earthed at a time. 

Behind the power house on the side further down the hill 
is placed the cooling tower (by the Davenport Engineering 
Co.) One will be provided for each generating set. The con- 
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Fic. 4.—View or ENGINE Room SHOWING POSITION or SWITCHBOARD; THE MOTOR GENERATORS WITH THEIR LIQUID 
STARTERS ARE IN THE FOREGROUND, AND ONE TURBO-GENERATOR ON EXTREME RIGHT. 


features of the engine room. The vertical slate control panels 
are let into openings under the windows so as to be flush with 
the wall, and the switchboard platform, instead of being in 
a high gallery, is only raised 15 in. above the main floor by 
two steps. It has no rail, and access can be had to апу 
part of it immediately from the engine room. The familiar 
high switchboard gallery was perhaps originally due to the 
use of tall reciprocating engines, with which it was necessary 
to ensure a «ommanding view of the engine room, but there 
is no reason why it should survive in turbine stations. The 
whole of the switchgear was supplied by the British Westing- 
house Electric and Manufacturing Co. The actual switchgear 
is contained in cells below the engine-room floor level, and 
only instruments and control gear are mounted on the board. 
The sets of panels are five in nuniber, arranged in the following 
order from left to right: generator panels, bar coupling and 
summation panel, Н.Т. feeder panels, motor-gencrator and 
works panels and L.T. battery and motor panels. Of in- 
dividual panels there are twenty-five. A Brown-Bovcri auto- 
matic voltage regulator is provided for the main gencrators, 
and it may be mentioned here that the generator protection 
will be on the Merz-Price system, but the pilot cables have 
not yet been provided. There is an ample passage-way behind 
the board, and the connections are arranged in a neater and 
more accessible way than we can remember having seen 
elsewhere. The works switchboard is situated in this space 
behind the main board immediately above the transformers, 
to which it is connected. Owing to the situation of the 
building on a hill it has been possible to obtain a deeper 
basement under the engine room than under the boiler 
house without much excavation, which is convenient for 
the accommodation of the condensing plant, and a still deeper 


densing water is drawn from the adjoining canal, and very 
complete straining arrangements with Bracket screens are 


` provided in а screen house on the bank. 


In concluding the description of this interesting 
station, we wish to express our thanks to Mr. C. H. 
Yeaman, Electrical Engineer to the Borough of Stoke- 
on-Trent, who is responsible for the design of the 
station, for facilities afforded to our representative on 
the occasion of his visit to the works, and for putting 
drawings of the station at our disposal. 


The Institution Council Election. —We regret that the name 
of Mr. E. Russell Clarke, who is nominated for the new 
Council of the Institution of Electrical Engineers, was given 
in error as Mr. E. Clarke Russell, on page 183 of our last 
issue. 

Standard Street Lighting Specification. —4 Paper on the 
work done by the Joint Committee of the Institution of 
Electrieal Engincers, the Institution of Gas Engineers, the 
Institution of Municipal and County Engineers, and the 
Illuminating Engineering Society, in connection with a 
standard specification for street lighting, will be read by 
Mr. A. P. Trotter at the Society of Arts on Tuesday next, 
at 8 p.m. It is intended to stimulate and to continue the 
discussion of the general principles on which the specification 
should be based. We understand that the Paper will be 
frankly controversial, and it has been decided that, in order 
to allow time for the fullest discussion, the Paper will not 
be read. Those who desire to attend the meeting should 
therefore obtain copies in advance; they may be obtained 
from Mr. L. Gaster (Hon. Secretary of the Illuminating 
Engineering Society), 32 Victoria Street, S.W. 
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ELECTRICAL ENGINEERS 


HE provisional programme of the visit to be paid 

by the Institution of Electrical Engineers to Paris 
at the invitation of the Société Internationale des Elec- 
triciens on May 20th to 24th, has now been issued. 
Ladies are invited to take part in the meeting. 


The party will travel on Tuesday, May 20th, by the 
11 o'clock service vià Calais, and the inaugural meeting will 
take place on the following morning at the Conservatoire des 
Arts et Métiers, where there will be a discussion on the 
electrification of railways, and opportunity will be given to 
inspect the exhibits at the Conservatoire. For the afternoon 
two alternative visits have been arranged: one party will be 
taken by motor omnibuses to the generating stations at St. 
Denis and Asniére of the '' Electricité” and ‘‘ Triphasé " com- 
panies, while the other will take steamboat to St. Cloud and 
visit the Sèvres Porcelain Factory. In the evening a reception 
will be given by.the Société Internationale des Electriciens, 
at which a cinematograph demonstration will be conducted 
by M. Gaumont. "A * | | Ж l 

At Thursday morning's meeting there will be a discussion 
on long-distance transmission of electrical energy Ьу (a) con- 
tinuous current, Thury system (Paper by Mr. J. S. Highfield), 
and (b) three-phase current (Paper by M. Maurice Leblanc). 
For those not attending the mecting a visit to the Aero- 
dynamical Laboratory of Mr. Eiffel, at Auteuil, under the 
vuidance of M. Eiffel, has been arranged, and alternative 
visits to the Louvre, the conciergeries, Notre-Dame, the Sainte 
Chapelle and other places of interest, are suggested. In tho 
afternoon, M. Eiffel will receive the visitors at the highest 
platform of the Eiffel Tower, and .an inspection of the wire- 
less installation will be made. A visit to the Invalides will 
also be made. An alternative visit will be to the electrical 
installations of the Metropolitan, the Nord-Sud and the Com- 
pagnie des Omnibus. On Friday the discussion on long- 
distance transmission will be continued, and alternative visits 
to the Louvre; the Panthéon, the Luxembourg and the Musée 
de Cluny; the Conciergerie, Notre Dame and the Sainte 
Chapelle, or to other places of interest, are suggested. 

On Saturday a Paper will be read by M.' Claude on “ Light- 
ing by means of Vapour Tube Lamps," with experiments, and 
а lecture will be given by Commandant Ferrié on ‘ Wireless 
Teleeraphy." The alternatives for the morning will be visits 
to the Louvre or to the Panthéon, the Metropolitain and the 
Musée de Cluny. The afternoon excursion will be by motor- 
omnibus to Versailles, where the palaces and the park will 
be visited, and tea will be taken at the Trianon. Afterwards 
a visit will be paid to the Aerodrome at Buc, and at the 
Gare de Versailles, before the return to Paris, an inspection 
will be made of the new electrical rolling stock of the Ouest- 
Etat Railway. The official visit will terminate on Saturday 
«evening. but doubtless many will remain in Paris over the 
week:end. Special railway arrangements have been made, 
and the fee for those taking part will be £5 5s., which will 
include Ist-class return fare from London to Paris and the 
expenses of the excursions and visits. Members will make 
their own hotel arrangments and are advised to book their 
rooms well in advance. The reception burtau of the Société 
Internationale des Electriciens will be at the Hotel 
Continental. 


Diese] Engines.—A Paper entitled ‘‘Some Notes on the Design 
and Economy of Diesel Oil Engines’’ was read by Captain H. 
Riall Sankey before the Association of Engineers-in-Charge on 
April 9th. Comparing the cost of running Diesel engines with 
other prime movers, the Author pointed out that the condensing 
steam engine can for short periods give as much as 50 per cent. 
above the rated power, while non-condensing steam engines and 
the Diesel engine can give 10 per cent., but the gas engine 
сап usually only do its rated power for short periods, and about 
85 per cent. continuously. Taking the case where an average 
load of 200 E and a maximum of 300 for short periods is 
required, and the total running hours 3,000 per vear, the follow- 
ing total annual costs were given :—non-condensing steam plant, 
£1,445; condensing eteam plant, £1,056; oil engine, £1,055; gas- 
engine suction producer, £1,006; gas-engine pressure producer, 
£996; Diesel engine, £932; overtype superheated condensing 
plant, £879. In this connection interest on capital was taken 
at 5 per cent., and stores, labour, maintenance, repairs, and 
depreciation and fuel cost were taken into account. The latter 
costs per ton were taken as: oil, 42в.; coal for pressure pro- 
ducers, 18s.; coal for suction producers, 28s.; coal for steam 
boilers, 188. Only 120 tons of fuel are required for the Diesel 
engine, while 1,022 tons are required for the non-condensing 
steam plant. 
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THE NEW EXAMINATION SCHEME OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS 


N and after June 1st, candidates for election or transfer 

to the class of Associate Member will (unless they hold 
a British University engineering degree or a diploma from 
certain technical colleges) be required to pass a written ex- 
amination or to present a thesis upon which they may be 
orally examined. The examinations will be held twice a year, 
in April and October, in London, and possibly in other centres. 
The entrance fee for the examination will be £2 2s. for the 
first entry (except for students who have paid at least three 
annual subscriptions, who will be charged £1 1s.), and £1 1s. 


. for any subsequent entry. ` Applications must be ‘sent in not 


later than March Ist for the April examination, or not later 
than September Ist for the October examination. The first 


_ part of the examination will consist of an English essay or a 


translation into English of passages in French, German, 
Italian or Spanish, and papers on applied mechanics and either 
clementary physics or chemistry. The second part will con- 
sist of two papers on one of the following subjects : electricity 
supply, electric lighting and power, electric traction, tele- 
graphy, telephony, application of electricity to mines, electro- 
chemistry апа electrometallurgy, manufacture of electric 
machinery (including works management), or design of electric | 
machinery and apparatus. The papers in Part II. will include 
optional questions on. administrative and economic matters. A 
British University Science degree will exempt from Part I. 


RECENT DEVELOPMENTS IN THE STREET 
LIGHTING OF MANCHESTER © 


"HE Paper on this subject by Mr. S. І. Pearce and Mr. 
H. A. Ratcliffe, read at the London meeting of the 
Institution of Electrical Engineers on March 6th, and already 
discussed in Manchester and Birmingham (see ELECTRICAL 
ENGINEERING, March 18th, p. 141, and March 20th, p. 162), 
was discussed by the Scottish Local Section at Glasgow on 
March 18th. 

Mr. R. B. Mitchell spoke in favour of lowering gear and 
automatic switching as adopted in Glasgow as minimising the 
attendance required, and referred to the falling, off in candle- 
power of high-pressure gas mantles. He did not think that 
the effect of glare with clear glass globes was as serious as had 
been made out, but regarded clear globes with the lower surface 
only obscured as inevitable in view of the competition to be 
faced. With dioptric inner globes fumes condensed on the cold 
surface of the outer globe, and in a very short time obscured it. 

Mr. A. Wilson (General Manager, Glasgow Corporation Gas 
Department) said that the falling off in candle-power of gas 
mantles had been greatly overrated. In arc lighting the candle- 
power also varied a great deal. Apparently the poorer results 
with the gas lighting in Manchester were due to excessive 
leakage, and to the lamps not having been adjusted to suit the 
Manchester conditions. They were not satisfied in Glasgow with 
60 р рег cub. ft. per hour. In several ways, the costs at 
Manchester seemed high. 

Mr. J. S. Roberston (Burgh Electrical Engineer, Greenock) 
referred to the want of a standard street lighting specification. 
Arc lamps were better adapted to lowering gear than gas. He 
was not sure, after all, that centre suspension was best from the 
point of view of the trafic. He thought that, if anything, the 
authors had overstated the cost of current. 

Mr. 8. B. Langlands (Inspector of Lighting, Glasgow) put the 
deterioration of gas mantles at 17 to 19 per cent., and expressed 
а preference for laboratory rather than street tests of lamps. 

Both Mr. Pearce and Mr. Ratcliffe were present, and replied 
briefly. Ап interesting point brought out by Mr. Pearce was 
that the life of the gas mantles depended largely on the nature 
of the traffic and the vibration arising therefrom. 


The Strength of Metal Filament Lamps.—The General Electric 
Co., Ltd. (67 Queen Victoria Street), send us an illustration of 
a lantern containing a 100-volt, 20-watt Osram lamp which met 
with an accident and dropped from its position on to a stone 
floor, a distance of 17 ft. The framework of the lantern was 
bent out of shape and badly damaged, but the Osram drawn- 
wire lamp, which had fallen with it the entire distance of 17 ft., 
was found to be in perfect condition, and when tested instantlv 
lit up. Another interesting case has been furnished to them 
bv Messrs. Henry Wallwork and Co., of Manchester. In their 
lighting installation they use 200-watt Osram drawn-wire lamps 
suspended from special fittings. Through some defect in the 
holder of one of the fittings, arcing set up, which burned awav 
the barrel of the holder, causing the Osram lamp to drop to the 
bottom of the glass globe. The lower portion of the globe was 
broken, but sufficient glass remained to keep the lamp from 
falling further. On examination this lamp has also been found 
to be intact, with the exception of a slight defect in the cap. 
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WITTON-KRAMER TUBE CLEANERS 


OR some years now the Witton-Rramer Electric Tool and 

Hoist Co., of Witton, Birmingham, for whom the General 
Electric Co., of 67 Queen Victoria Street, London, are the 
sole selling agents, has been turning out electrically-driven 
tube cleaners. A recent example, which was built to 
Admiralty specification, is shown in the accompanying illus- 
tration. In the Witton-Kramer tube cleaners the portable 
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Witrox-KRAMER TUBE CLEANER, SHOWING WATER- 
CARRYING TUBE ALONG SHAFT. 


motor may either be accommodated on a small truck or be 
equipped with eyebolts for chain or rope suspension. In 
the present example the latter design was specified. The 
motor and starter are combined, the starter being found at 
the back of the motor shell. The motor is of 15 h.p. 110 
volts, and works at 1,500 r.p.m., but the speed of the flexible 
shaft is reduced to the required working speed by machine- 
cut, case-hardened steel gearing running in oil. To the 
slow-speed spindle of this gearing is attached the flexible 
shaft, which consists of a central core of steel wire wound 
in alternate directions. Special end-bearings to the shaft 
are provided. As to the cleaner head, this is of the George 
and Dormoy patent type, and consists of three groups of 
cutters arranged conically, sloping away from the shaft. The 
cutters are held in a frame, and successive cutters have tecth 
of unequal pitch. The scale is attacked gradually along the 
conical surface, so that the work is evenly distributed amongst 
the cutters. Springs press the cutters against the scale and 
permit them to pass round curves and to do their work, in 
spite of the tube being flat or oval. It is important to 
distinguish between a cutter head of this pattern and one 
which relies on centrifugal force for its cutting action. 


DIMMERS FOR CINEMATOGRAPH THEATRES 


HE effect on the eyes of the sudden turning up of the 
{бе lights after the comparative darkness during 
the entertainment is most trying, and the special type of 
“dimmer” which the Adams Manufacturing Co., Ltd., have 
produced to enable the change from darkness to light to be 
made gradually should be very welcome. They can be 
arranged so that the same movement which gradually 
brightens the white light will also gradually dim the red 
light, or vice versé. The dimmers occupy very little space 
and can be mounted within the operator's cabin. 

Each dimmer consists simply of a resistance plate on a 
soapstone base in an iron housing, with a large number of 
contacts, and an operating handle arranged with an “off” 
as well as a “full on” position. The resistance material 
(which consists of wire or tape of various alloys, according 
to the ampere capacity and ohmie resistance required) is 
placed in slots cut in the soapstone and connected at various 
points to contacts attached to the soapstone base. The whole 


of the resistance is then hermetically sealed by filling the 


slots in which it is placed with a patent fireproof cement, 
which, when set, practically amalgamates with the soapstone. 
The terminals are bolted into the soapstone and attached to 
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the resistance material by means of conductors embedded in 
the soapstone like the resistance material itself. The contact 
lever is carried on a hub post bolted into a central hole in 
the soapstone. It will be seen that the soapstone forms an 
insulating and protecting base, and further mechanical pro- 
tection is provided by the iron housing, which is further 
insulated from the soapstone base by means of mica. This 
housing has ventilating slots so as to permit a current of 
air to pass over the soapstone base and carry away any heat 
that may be generated in the resistance. This construction 
is not only exceedingly robust mechanically, but it is also 
absolutely fireproof. We are informed that a burn-out of the 
resistance in one of these dimmers has never yet occurred, 
but should such a thing happen, there could be no external 
fire or spark. The rating of the resistance allows ten seconds 
to dim (or switch off) and ten seconds to raise (or switch on), 
with an interval of not less than one minute between each 
of these operations. 


CAST-IRON DISTRIBUTION BOXES 


MONG new designs of apparatus recently brought out 

by A. Reyrolle and Co., Ltd. (Hebburn-on-Tyne), is the 
special form of dustproof distribution box illustrated here. 
This is contained in a cast-iron case and is provided with the 
Company’s patent self-aligning fuse handles, such as have 
already been described in our columns (ELECTRICAL ENGINEER- 
ING, Oct. 5th, 1911, Exhibition Supplement, р. 56). The 
arrangement of these is such that they are guided by the 
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shape of the porcelain handle block carrying the fuse clip 
direct into the contacts, and by their construction thorough 
ventilation is secured. These boxes can be equipped for 
S.P., D.P., or T.P. circuits, and in all cases where fuses 
of different polarity are put into the same box. substantial 
insulating fillets are interposed between the poles or phases. 


Dvsr-PRoor DistrisuTion Box. 


Insulating screens, as shown in the figure, ean be fitted if 
required, and form an excellent safeguard against accidental 
shocks and burns. The boxes thus meet all the requirements 
of the Home Office. A watertight form of this box is also 
made, and simpler forms of interior, with or without switches 
inside the box, have been standardised as well. Speciall > 
arranged bolts draw up the cover in the watertight patterm , 
and two patterns of gland are used according as the incoming 
cable is armoured or not. In the former case provision is 
made for gripping the armouring so as to ensure electrical 
continuity for the earth connection. 
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RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 

ondents," or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. 


Write on one side of the poper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,334. 


I should be glad if any of your readers would give their 
experiences of the various kinds of ‘‘burglar alarms ’’—not 
necessarily confined to the ultimate test—as suited to an occupied 
house, i.e., where communication with a police station or boy 
messengers’ office is not important, I am aware of the system 
of “treads” in the floor, working bells and lights by clock- 
work, which has been satisfactorily tried, but desire to know 
of any other efficient methods.—'' В.” 


(Replies must be received not later than first post April 17th.) 


ANSWERS TO No. 1,332. 


The switch of a 3-phase alternator fitted with discriminating 
fault protection of the Merz-Price balanced type has been giving 
considerable trouble by opening repeatedly owing to the action 
of the relay without apparent cause, as no fault can be dis- 
covered in the generator. The relay connections and pilot con- 
nections are quite sound and wubrcken. and the balance of the 
current transformers proved sufliciently good right up to short- 
circuit current, and, indeed, the plant often runs satisfactorily 
for days without trouble of any kind. The neutral of the 
alternator, which is in parallel with others, is earthed. 
'Current"' balancing is utilised. with a relay across the mid- 
point of the pilot. The current transformer secondaries are both 
star-connected and their neutrals earthed, and there are no over- 
load or time-limit fuses. What is the cause of the trouble ?7— 
`“Кїхк.” 

The first award (10s.) is made to “S.F." for the following 
reply :— 

The trouble experienced is doubtless due to the fact that 
the neutrals of both sets of current-transformer secondaries 
are earthed instead of one set only, consequently the relay 
circuit will pick up stray earth currents and operate the 
oil-switch. The neutral point of one set of transformers will 
doubtless be connected to the main earth plate, to which 
all the fault currents of the svstem will flow, whilst the 
neutral point of the other set of transformers may be earthed 
some distance away. There will therefore be a difference 
of potential between these two points, which will upset 
the balance in the relay circuit. It must be remembered 
that the relay is set very light and will operate with a 
fraction of an ampere, so that even feeble stray currents 
are sufficient to cause the trouble. Merz-Price relays have 
also been known to operate when a machine is being syn- 
chronised, provided the neutral points of the incoming and 
running machines are both earthed. Earth cross-currents 
pass under these conditions, and have the same effect as 
"fault" currents mentioned above. Fig. 1 shows how the 
connections should be made with the neutral of the second- 
aries earthed at one point only, and an insulated copper 
connection coupling up the neutrals of tho two scts of trans. 
formers. The latter connection is important, as, if it is 
deleted, the relay is liable to operate when faults occur ex- 
ternal to the generator for the following rcasons. (1) In 


the event of a fault developing on some part of the system, 
current will return to the generator by a fourth path, i.e., 
via the earth connection. (2) With no fourth wire in the 
secondary circuit the secondary currents are no longer fac- 
similes of those in the primary, since the sum total of the 
secondary currents in either direction must bo zero at every 


Fic. 2. 
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instant, whilst this is obviously not the case with the primary 
currents. As the prinary and secondary currents no longer 
balance, it follows that considerable differences of potential 
exist at the transformer secondary terminals and consequently 
between the secondary leads, with the result that the relay 
operates. Fig. 2 shows single-phase connections with one 
terminal of each current transformer carthed. It is at onco 
obvious that a portion of the “earth " ‘current would pass 
through the reli. 


The second award (5s.) is made to '" M.P.," who writes 
as follows 2— 

Your correspondent's trouble is due to the fact that he 
has the star points of the secondaries of both sets of series 
transformers earthed. A path is thus laid open for stray 
earth currents to pass in at one éarth connection and out 
at the other vià the series transformers, pilot wires and 
relays. The effect is more pronounced if the two sets of 
series transformers are far apart. Тһе carth currents may 
be due to the system itself or to any other whose route 
lies across the path of the protective gcar. If, there- 
fore, your correspondent will disconnect the earth wire on 
one of the sets of series transformers, leaving the star point 
of the other sct still earthed, the path will be broken and 
the trouble overcome. The writer had an almost parallel 
case with a feeder in the early days of Merz-Price gear. 


The Association of Consulting Engineers.—We have received 
a copy of the report of the committee of this association for 
the year ended December 31st, 1912. The history of the incep- 
tion of the association, which is familiar to our readers, is out- 
lined, and a list of the committee elected at the first meeting 
of duly enrolled members, in July, 1912, is given, together with 
extracts from the draft memorandum and articles of associa- 
tion defining the qualifications and duties of members. The 
formalities connected with the registration of the association 
are, however, not yet complete. The Association has been 
invited to participate in an International Congress of Consulting 
Engineers and Engineering Experts at Ghent, where the forma- 
tion of an International Federation of Association of Consult- 
ing Engineers will be considered. Up to the present, between 
eighty and ninety eligible candidates have applied for member- 
ship. The committee has already taken action with reference 
to one or two competitive tenders where the conditions were 
thought unsatisfactory, and has been giving consideration to the 
standard clauses of contract prepared by the B.E.A.M.A., but 
report that they are of opinion that ''it is not possible to frame 
one set of conditions applicable to all contracts, and that it 
must be left to the independent judgment of individual engineers 
and their legal advisers to decide what conditions are best 
suited to any particular contract." With reference to requests 
that a standard scale of professional fees should be drawn 
up, the committee express the opinion that ''it would not be 
advisable to attempt to stereotype rates of remuneration.” 
Other matters referred to in the report are the question of 
Government officials acting as consulting engineers, aud the 
taxing of engineers’ fees in law cases. “It cannot," says the 
report, ‘‘be too widely known that the decision of a taxing 
master is onlv as between party and party, and that he has no 
authority to say what the parties shall pay their engineering 
advisers." A separate pamphlet, entitled “Тһе Professional 
Rules and Practice of Members of the Association of Consult. 
ing Engineers," is being issued. 
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(This Patent Record 4з compiled by our own Editorial Staff | and ss Strictly Copyright.) 


Specifications Published April 3, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 

6.212/12. Pressure Regulation of Distributing Systems. 
B.T.-H. (G.E.C., U.S.A.). As applied to a three-wire system 
each dynamo or balancer has in the field circuit a resistance 
. which 1s short circuited through a relay controlled by another 
relay with two balanced windings, one across each outer and 
the neutral. It is thus arranged that one resistance is in circuit 
while the other is out, so that rapid following of load variations 
is possible. One figure. 2 

6,599/12. Automatic Attachment for Motor Starters. W. А. 
CrATwoRTHY. То a pivotted lever is attached a weight or 
spring, and a movable detent. А pivotted quadrant has a notch 
or projection for engaging the detent, and is attached to the 
motor-starter, of the ordinary non-automatic kind, by a flexible 
coupling. <A pivotted tripping arm is also provided for tripping 
and maintaining the detent in its non-engaging position. The 
pivotted lever and tripping arm are manually operated in one 
direction only. It is suggested that a suitable application of 
this gear would be to a hoist operated through fast and loose 
pulleyse and where the starter may be operated for starting 
and stopping by unskilled persons from different floors by a 
гора our figures. 

0,427/12. Adjustable Frequency Alternator. J. С. SHaw and 
С. R. SHaw (Crypto Elec. Co.) and Н. G. ©нАврР. The windings 
on adjacent poles are connected in a number of groups. One at 
least is connected with the energising source through a multiple 
pole change-over switch, so as to form a number of magnetic 
fields equal to the number of pole pieces, or to tho-number of 
pole pieces divided by the number of groups. The armature 
winding is also wound after the same manner, together with 
coils having a larger span connected to a change-over switch, so 
that they may be connected to the main coils. One figure. 

10,996/12. Starter for Internal Combustion Engines. В. 
Brooks and W. Нот. To keep the electric starting motor 
small it drives a flywheel which is connected to the engine, 
when this is desired to be started, by a suitable clutch. The 
flywheel itself may form one member of this. Three figures. 

12.594/12. Laundry Irons. C. Kenrick. А pair of insulated 
metal plates (cast iron) clamp the leads in contact with the 
resistor, which is wound on insulating (mica) formers, and 
inserted between the plates. This element may be inserted in 
an ordinary design of iron. Five figures. 

17,761/12. High Pressure Insulators. W. FELLENBERG. To 
protect insulators of overhead lines from pressure surges and 
atmospheric discharges occurring simultaneously metallic rings 
are embedded in the surface of the insulating material so that 
arcs are prevented from passing inwardly through the insulator 
body. Their distances apart are such that arcing across will 
take place before the insulator is submitted to destructive stress. 
Six figures. 

19,787/12. Rotary Engine and Electro-magnetic Transmission. 
A. Betpiman. Radial cylinders rotate about a fixed crankshaft. 
The support connecting the cylinders together forms the arma- 
ture core of a dynamo, while the motor field magnet is common 
to that of the dynamo. Two figures. 

486/13. Railway Track Point Working. J. S. HOLLIDAY 
(U.S.A.). An A.C. repulsion motor is used to work the points. 
It has two field windings, both of which are connected to a single- 
phase supply. but one is disconnected when the movement and 
locking of the gear have been accomplished, and is then con- 
nected to an indicator which is operated by current generated by 
the continued rotation of the motor running as a single-phase 
induction motor. One figure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Names in italics indicate communicators of inventions from abroad. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Hanpcock, Dykes and Dunne tn [Control of apparatus and 
signalling over distributing systems] 6.716/12 and 5.307/13; 
Scumip [Selectively operating apparatus] 14,121/12; b.T.-H. 
(G.E.C., U.S.A.) [Circuit protection} 16.708/12. 

Dynamos, Motors, and Transformers: ]„ЕвгАХС [Vapour 
apparatus] 6.655/12; DENNY and EpcecomBe [Collectors for slip- 
rings] 8.640/12; TATTERSALL [Regulating the output of dvnamos] 
1.205/15; Kerrertne [Differential compound dynamos] 5,545; 125. 

Electrometallurgy and Electrochemistry: MORGAN CRUCIBLE 
Co., Davison and Harvey [Furnaces] 6,808/12; HELFENSTEIN 
(Induction furnace] 14,164 /12. 


Heating: Mann [Vacuum electric water-heater] 12,367/12. 

Ignition: Тномрхох [Spark plugs] 20,248/12. 

Switchgear, Fuses and Fittings: HATFIELD [Time switches] 
6,404/12; MorrkR [Automatic circuit-breakers] 6,990/12; Troop 
and Dare [Cable connectors] 9,909; 12. 

Telephony and Telegraphy: (Снлмвекѕ [Wireless] 7,242/12; 
ScHIEsSLER [Production of undulatory currents} 18,655/12; 
Тномрхох (Cie Universclle de Telcgr. & de Tele ph. Sans Fi.) 
{Production of high-frequency currents]. 24,95//12; Evans 
[Transmitting orders, &c.] 26,694/12. 

Traction: Merz and Repman [Protecting railway conductor 
rails} 7.591/12; WkENEN, STOFFELS and VAN DER SPRENKEL 
[Controlling tramway points and signals] 19.160/12; SIEMENS 
Bros. & Co. and FERREIRA (Railway-point detectors] 25,159 / 12. 

Miscellaneous: RumMo.ino [Transmitting mechanism for marine 
engine governors] 6,828/12; Harpen [Photo-copying frames] 
10,183/12; Ivinson and Bryant [Medical apparatus] 12,757 /12 ; 
FiELpiNG [Friction clutch gear for boat hoists] 12,892/12; 
Witson [Therapeutics] 16,758/12; EDELMANN [Alarm thermo- 
meters] 20,342/12; Stimson [Automatic fans] 23,576/12; 
LILJEBLAD and AKT. ELEVATOR [Automatic lifts] 23,918/12. 


The following Specifications are open to Inspection at the Patent 
Otfice before Acceptance, but are not yet published for sale. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Extz [Automobile engine starting and lighting systems] 
25.586/12; SIEMENS SCHUCKERT [Circuit protection] 6,164/13. 

Dynamos, Motors, and Transformers: HARTMANN [Metal vapour 
rectifiers} 15,937 /12; BERGMaNN A.-G. [Reversing polyphase com- 
mutator motors] 4,691/13. 

Ignition: Воѕсн [Time adjusting] 4,692/15 and 4,695/13. 

Incandescent Lamps: Just (Filament manufacture] 4.034/13. 

Storage Batteries: Sanrow [Tight reversible case] 6,066/13. 

Switchgear: Krupp A.-G. [Time switches] 5,825/13. 

Telephony and Telegraphy: CravsEN [Telephony] 15,057/12; 
TELEPHON APPARAT FABRIK ZwIETUsCH [Automatig switch control] 
2,700/13. 

АРНА Krupp А.-С. GnvsoNwERE (Magnetic separator] 
4.595/15; Drs Orpons [Clock synchronising by wireless] 
6,192/13; Kravs [Electrostatic separators] 6,336/13. 


Expiring and Expired Patents 
The following Patents expire during the current week, after a life 
of fourteen years :— 

7.525 of April 10th, 1899. Submarine Telegraphy. A. Murr- 
HEAD. The specification states that the invention is for means 
for re-transmitting signals without local transmitters. Means 
are also provided to preserve the zero of the organisation and to 
improve the character of the local contacts. The signal coil or 
some part of the receiving circuit is automatically “curbed.” 
The means which impart directive force to the recorder coil of 
a siphon recorder or other part of the receiver actuated by the 
cable current are utilised to effect the re-translation. A second 
coil is mounted in connection with the usual coil of a siphon 
recorder, and supported by it is a loosely mounted contact tongue 
which plavs between the terminals of a split battery, connected 
to the second cable. Nineteen figures. 

7,892 of April 14th, 1899. Secondary Batteries. Е. W. 
JUNGER. The active materials remain the same on charge or 
discharge. The active material of both electrodes consists of 
finely divided metals insoluble in the electrolyte (alkaline), or 
oxides of metals which do not give up free hydrogen when the 
battery is active. Sodium or potassium hydrates and silver and 
copper are mentioned. The E.M.F. is 0°95 to 1 volt. 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 


Arc Lamps: Siemens & Co., Сев. [Feeding negative electrode 
in search lamps] 15,338/07. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: J. W. Greexwoor and D. E. Brows [Tell-tale for use in 
vehicle lighting systems] 28.941/06 ; E. WEIDINGER and Н. KAHN 
[insulating material] 28,117 /07. 

Dynamos and Motors: B.T..H. (G.E.C., U.S.A.) [Treating 
carbon for brushes] 28,062/04; [Squirrel-cage induction motor 
rotors] 28,137 /07. 

Ignition: J. L. Le Poxtors [System using inductor alternator 
and transformer] 26,590/ 05. 

Instruments and Meters: Cie. POUR LA FABRICATION DES 
CoMPTEURS ET MATERIAL D Usines A Gaz [Single-phase induction 
motor meters] 21.208 05; H. A. Jones and A. FARNELL [Speed 
indicators and revolution counters] 28.139,07. 

Traction: B.T.-H. (F. E. Case, U.S.A.) [Dead man’s handle 
motor controller] 25,448 /99. 

Miscellaneous: А. DENNy and С. Н. Jounson [Electro-magnetic 
torsion dynamometer] 27,842 03. 
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DISPUTE BETWEEN SUPPLY COMPANIES 


T appeal by the London Electric Supply Cor- 
A poration, in the House of Lords, against the West- 
minster Electric Supply Corporation relating to supply 
in the Westminster area, has been successful. 


In this appeal the London Company sought an injuction to 
restrain the Westminster Company from conduchuug the manage- 
ment of the London Company's business in the Westminster area 
in a way iid the London Company's business is decreasing 
in that area. The London Company had deputed the West- 
minster Company their managers in the Westminster area, under 
certain conditions, under the powers of the Act of 1909. The 
first part of the present hearing was reported in ELECTRICAL 
ENGINEERING for Feb. 27th, p. 117, and the process of the case 
through the Lower Courts may be traced from ELECTRICAL 
ENGINEERING, Vol. VII., pp. 65, 132, 190; and 404. 

Sir Robert Finlay, in,the course of his speech for the West- 
minster Company, submitted that under the agreement all old 
customers of the London Company were secure, but he main- 
tained that no new customer was entitled to demand any special 
eupply of electricity. His contention was that the Westminster 
Company had become managers, of a very special kind, of the 
London Company's business in the Westminster area. The 
London Company supplied alternating current from its mains, 
and by a Provisional Order obtained in 1908 it could supply 
direct current, though it had, in effect, only put down machinery 
for this purpose south of the Thames. By entering into this 
agreement with the Westminster Company, they were enabled 
to supply direct current, by purchase from the Westminster 
Company, as well as alternating current, and since by the same 
agreement they handed over the management of their business 
in the Westminster area to the Westminster Company, the latter 
could eupply any consumer in that area, asking the London 
Company for a supply, with either direct or alternating current 
as they chose. On his reading of the Act of 1909, a company 
could take a supply in bulk from another company, who would 
at the same time act as the distributors of that supply. He 
also argued that by the Electric Lighting Acts any one resident 
within 50 yards of a main has a right to apply for a supply, 
but whether he is supplied from that main or from another 
rests with the company. On this interpretation the West- 
minster Company, as representatives of the London Company, 
were refusing to supply alternating current to consumers demand- 
ing it. The Westminster Company admitted that they must 
fulfil all statutory obligations to the public. They believed that 
they were doing so at the present time, but if anyone thought 
otherwise it would be necessary to bring an action against the 
company through the Public Trustee. The rights of the public 
did not enter into the present case at all. Mr. Younger, K.C., 
carried on the argument for the Westminster Company, and Mr. 
Buckmaster, K.C., replied briefly for the London Company. 
He confined himself practically to refuting the suggestion made 
by Sir Robert Finlay that a resident within 50 yards of a main 
was not entitled to a supply from that main. 

The Lord Chancellor, Lord Shaw, and Lord Moulton read 
judgments in which they traced the progress of the Law on 
Electric Supply, and showed that the contentions of the West- 
minster Company were wrong and those of the London Company 
were right. It was a pity that some of the arguments used in 
the appeal had not been made in the Lower Courts. It would 
not, however, be necessary to grant an injunction, as there was 
no reason to think that the Westminster Company would fail 
io act in accordance with their obligations now that these were 
determined. The following were suggested by Lord Moulton :— 

(1) That it may be declared that the defendants in managing 
and working the plaintiffs undertaking in the Westminster area 
are bound to do the same with reasonable care and skill and 
with due regard to the interests of the London company therein. 
(2) That it may be declared that, according to the true con- 
struction of the said agreement of May 4th. 1910, the defendants 
are as between themselves and the plaintiffs bound, if required 
so to do by the plaintiffs, to supply electric energy by means of 
the plaintiffs’ alternating current to any consumer or proposing 
consumer in the Westminster area who applies to the plaintiffs 
for a supply of electric energy and is entitled to receive from 
them a supply of the same, and whose application is duly for- 
warded by the plaintiffs to the defendants for execution, and to 
do and permit to be done all acts and things necessary for 
furnishing such customer with the plaintiffs’ alternating current. 

Lord Atkinson concurred. 


PENDING ELECTRICAL LAW SUITS - 


1). 5 the Easter law sittings, which began on Tuesday 
last week, a number of cases of considerable interest to the 
electrical industry will come on for hearing. There is no lamp 


. patent action set down for trial, although several are pending, 


and will come on later in the year if not settled previously; 
in the meantime, there are certain td be a number of “‘“іпёег- 
locutary motions" with regard to evidence, procedure, &c. 
One of these is Osram Lamp Works, Ltd., v. Gabriel Lamp 


Co. 

An extremely interesting wireless telegraph patent action 
is likely to be heard shortly; although it is not down on 
the first list for the Easter sittings, it may come on later, 
and, at all events, should be down for hearing during the 
Trinity sittings. It is brought by the Marconi Co. against 
the Helsby Wireless Telegraph Co., Ltd., alleging infringe- 
ment of the famous patent 7777/1900. The Helsby Co. are 
employing the '' quenched spark ” method (the Lodge-Chambers 
system), and it appears that the Marconi Co. claim that this 
infringes their fundamental patent. The Wdefendents will 
plead that they do not infringe, and will also claim that the 
patent is invalid for want of novelty, subject-matter and 
insufficiency of specification. The Council retained in the 
action are Mr. J. M. Astbury, K.C., Mr. A. J. Walter, K.C., 
and Mr. J. Hunter Gray for the Marconi Co.; whilst Mr. 
H. A. Colefax, K.C., Mr. Courtney Terrell and Lord Tiverton 
will appear for the Helsby Co. 

Application is to be made before Mr. Justice Sargant for 
an extension of term beyond the usual maximum life of 
fourteen years of patent No. 8961/99, granted to Valdemar 
Poulsen and assigned to the Telegraphone Corporation (of 
New York). The patent ig for the ‘‘telegraphone,” which is 
an instrument for storing telephone or other messages or 
signals by subjecting moving steel wire to magnetic influences 
controlled through an electro-magnet by the signalling 
currents. To reproduce the signals the instrurnent is put 
in connection with a telephone receiver, and when the wire 
is set in motiom the message is reproduced by the receiver. 
The action will not come on before April 14th. 

As mentioned in ELECTRICAL ENGINEERING for March 20th, 
р. 165, both the National Telephone Co. and the Post Office 
are appealing against the award of the Railway and Canal 
Commissioners as to the value of the former’s undertaking 
taken over by the Post Office. The Post Office are appealing 
against the cost of obtaining subscribers’ agreements and the 
cost of raising capital being allowed. The National Co. are 
appealing against the whole award, and in particular against 
the method adopted in the award of calculating depreciation. 
Tuesday, April 15th, has been fixed for the hearing of the 
appeal. 

Before the Divisional Court there will be some questions 
of law argued, arising out of the recent arbitration between 
the London United Tramways and the London County Council 
Tramways, for the acquisition of the short length of the 
Company’s lines in the County of London at Hammersmith. 

Among other actions likely to be of interest to our readers 
may be mentioned one by the Western Electric Co. against 
the Great Fastern Railway Co., which raises an interesting 
question as regards the insurance of goods carried by railway 
companies. The Brimsdown Lamp Works are suing Messrs. 
Halle and Co. for goods sold, and the action Hurlston v.. 
London Electric Railway Co. is for personal injuries. 


The Iron and Steel Institute.— The annual meeting is to be 
held at the Institution of Mechanical Engineers on May Ist 
and 2nd, and the annual dinner will take place on May 2nd. 
Among the papers to be discussed is one on “А new form of 
electrically-driven, two high continuous-current, reversing mill,” 
by Mr. x Lamberton. The autumn meeting will be held at 
Brussels from September 1st to September 5th. 


PHCENIX 


ASSURANCE COMPANY, | LIMITED. 


BSTABLISHED 1782. 


Head Offices: 19 & 70, LOMBARD STREET, LONDON, Е.С. 
TOTAL FUNDS EXCEED CLAIMS PAID EXCEED 


£15,000,000 £90,000,000 


CuainMAN ; RT. HON. LORD GEORGE HAMILTON, P.C., G.C.S.I. 


FIRE - LIFE - ACCIDENT - MARINE 


Loss of Profits following Fire, Workmen's Compensation, 
Fidelity Guarantee, Burglary, Trustee and Executor, &c. 


ELECTRIC LIGHTING. 
The Company has always encouraged the development of Elec- 
tricity, and the well-known ‘* Phenix Fire Office" Rules for 
Electrical Installations are in use throughout the world. Copies 
wil be supplied free on application to Head Offices. 


General Manager : Sin GERALD Н. RYAN. 
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DON’T MACHINE '—CAST! 


The scientific accuracy and perfection 


of finish that can be secured by 
“PRANA” 
DIE FINISHED CASTINGS 


renders unnecessary all vr "jap 
and costly machining, and will 


CUT DOWN COST ON 
COMPLICATED PARTS 


Holes, Slots, Teeth, Notches, 
Screw Threads accurately cast 
and finished by the ©“ Prana” 
process. 


Send for booklet Е, A., illustrating 
and describing this money-saving 
process to :— 


AERATORS LIMITED, EDMONTON, LONDON, N. 


ELECTRICAL PORCELAIN 


HIGH bas собно E 
не Mica 


ICANT 
APPLY TO 


JAMES MACINTYRE & C0., LTD., 


BURSLEM, 


^ 


PRICE: ONE SHILLING PER 


F 
M 


CANITE & |NsuLATORS C2L° 


OFFICES Aano WORKS - 


WALTHAM STOW. LONDONE. 


STICK. 


ITE S. W. CUTTRISS, Prudential Buildings, LEEDS. 


ALWAYS 


Fonal iso 
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WESTMINSTER, 


USED 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


The first issue of the Wireless World, which is our old 
friend the Marconigraph in altered form, has been sent us. 
The magazine will be devoted to the advances of the Marconi 
system throughout the world, and to wireless telegraphy in 
general, as was its predecessor, but will also make a special 
feature of encouraging wireless telegraphy for national defence, 
and, in particular, the training of boy scouts and other boys’ 
brigades, in wireless telegraphy, to further which the Marconi 
Co. are organising a system of special instruction. Special 
articles of an elementary nature will appear in connection 
with this scheme month by month, and the interests of the 
amateur as well as the professional radio-telegraphist will be 
studied. In the present issue we mav call attention to a 
special article by Mr. J. S. Stone on * The Practical Aspects 
of the Propagation of High Frequency Electric Waves along 
Wires," one by Mr. Н. Smith on “The Use of a Condenser 
as a Shunt to a Telephone," and an illustrated description 
of the Aden-Berbera wireless stations. The equipment of 
the iceberg patrol boat Scotia is also described. An excellent 
portrait of Mr. G. Marconi forms the frontispiece. 

The New York-San Francisco telephone line referred to 
in ELECTRICAL ENGINEERING, Jan. 23rd, p. 53, will, says the 
Hamburger Nachrichten, run vià Denver and then along 
the Central Pacific Railway. The total cost is estimated at 
£420,000, and the charge for a one-minute's conversation 
will be eighteen dollars, oy about £3 15s. 

The Technical Committee appointed by the Select Com- 
mittee of the House of Commons in connection with the 
Imperial wireless telegraph scheme, inspected the Poulsen 
station at Copenhagen on Friday. 

Following the withdrawal of Mr. Harold Smith from the 
Select Committee of the House of Commons which is inquiring 
into the Imperial wireless telegraph contract, Mr. Henry 
Terrell and Mr. Gordon Harvey have also resigned. In the 
ease of Mr. Terrell, however, business reasons have compelled 
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him to take this step. Sir Frederick NN Mr, 4. А, 
Butcher, K.C. , and Sir W. Essex have been nominated to 
fill the vacancies. Since our last issue evidence has been 
given before the Committee by stockbrokers. It is expected 
that the report of the Expert Committee will be presented 
by the beginning of next month. 

In an article in the General Electric Review (New York) 
examples are given of disturbances on residence lighting 
circuits fed from overhead wires due to induction from neigh- 
bouring wireless stations. A number of tests have been made 
to determine the value of the induced potentials, which in 
some instances taken from practice amounted to over 500 
volts. A number of wires connecting up with fittings, &c., 
were fused. It was found that by entirely enclosing the 
wiring in metallic sheathing, earthed at frequent intervals, 
the trouble was prevented. Alternatively the aluminium cell 
lightning protector placed across the terminals of the apparatus 


'to be protected, and having short earth connections, was found 
to be admirable for D.C. circuits, but owing to its short life ; 


in A.C. circuits its use is not. warranted unless the apparatus 
to be protected is of considerable value and the arrester is 
capable of frequent inspection. High non.inductive resist- 
ances connected between the line and earth were also tried 
with some success, but for satisfactory working it was found 
that the energy loss was considerable. The recently devel- 
oped vacuum- -tube lightning arrester was also successfully 
used. These arresters consist of a} -in. gap between a disc 
electrode and the inner wall of an exhausted metal tube. 
The spark potential is 300 to 550 volts D.C. or 200 to 400 A.C., 
and on A.C. circuits gives entirely satisfactory protection. 
A low series resistance should be used or the line fuses 
between the arrester and source of energy should be omitted, 
as the dynamic current sometimes follows heavy statie dis- 
charges for half a cycle. 

The Chio-Tenedos cable was down on 1st April, and tele- 
grams for Tenedos and Lemnos, Salonika and district could 
only be accepted ‘‘vid Eastern" ‘at sender’s risk, and 
with delay. The Bagdad-Bassorah line was down on the 
3rd inst. and up again on the 4th inst., and on the following 
day the Chio- Tenedos cable was put through again.—Offices 
have been opened at Adrianople and Baba Eski, and telegrams 
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are transmitted vid Bulgaria. The Djedda-Souakim cable was 
repaired on the 7th inst., and on the 8th communication was 
down with Bucio, Balombo, Quimbale, Bailundo and Bihé in 
Angola.—The Direct United States cable, which has been 
down some time, is now engaging the attention of a London 
repairing ship, the Dacia, of Silvertown. The break is under- 
stood to be in deep water. | 


ELECTRIC TRACTION NOTES 


Two petrol-electric motor-cars have recently been put in 
service on the Chicago, Milwaukee & Puget Sound Railway. 
The cars, 27 ft. 5 in. long, do 70 and 124 miles per day 
respectively, though much greater distances were covered on 
test. Ап eight-cylinder, four-cycle “У” type engine is 
direct-connected to a 600 volt commutating pole generator. 
An auxiliary hand-started equipment is also provided to start 
the main, engine, and to run the lighting generator. The 
petrol tank under the car stores 150 gallons. 

The annual report of the Liverpool Corporation Tramways 
Manager for 1912 shows that, after meeting interest and 
sinking fund charges, a sum of £66,929 is available for reserve, 
renewal, and depreciation, and a similar amount has been 
handed over in relief of rates. 'The net profit shows an 
increase of £19,126 over 1911. Satisfaction is expressed in 
the report on the working of the Stevens petrol-electric 
omnibuses, which are being used on some of the outlying 
routes. | 

"The Bournemouth Tramway Manager proposes to run a 
service of trolléy omnibuses along the front from Bournemouth 
to Boscombe. The estimated cost is £13,600, and a profit of 
£1,500 per annum is anticipated. 

The Chief Railway Commissioner to the Victorian Govern- 
ment has been granted a five months’ leave of absence to 
tour Europe and America to study electric railway work. 

It is proposed to substitute storage battery for horse-drawn 
cars on the Belt Line Railroad of New York. 


LOCAL NOTES 


Aberdeen: Power Supply.—Mr. J. A. Bell, the City Elec- 
trical Engineer, has recommended that a supply of electrical 
energy for power purposes be given to the Broadford works at 
the flat rate of 4d. per unit. There was considerable dis- 
cussion at the last meeting of the Electricity Committee when 
this proposal came up, and eventually a resolution to refer 
the matter to a sub-committee, with power to call in advice, 
was carried by 5 votes to 4. 

Accrington: Supply in Hishton.—The Corporation having 
received an application for a supply of electrical energy to 
the works of Messrs. Peebles and Sons in Rishton, it has been 
decided, owing to the District Council having refused their 
consent, to apply to the Board of Trade for a license under 
their Electric Lighting Act of 1909. 

Banbridge: Electricity Supply.—A Board of Trade inquiry 
was held last week with regard to an application by the 
Council for an electric lighting provisional order. ` 

Coventry: Electricity Extensions.—In the Corporation's 
Omnibus Bill, which was before the House of Commons last 
week, powers were sought to extend the area of electricity 
supply into a number of surrounding districts. There was, 
however, opposition by the Warwickshire County Council and 
the Leicestershire and Warwickshire Electric Power Co., the 
former in respect of the interference with roads, and the latter 
on the ground of competition in an area where Parliament 
had already granted them powers. Eventually the Corpora- 
tion withdrew a number of the areas, but wished to retain 
the parish of Stoneleigh, but this concession did not remove 
the opposition of the Power Co., which, by the way, has 
recently been taken over by the Tramways, Light and Power 
Co., the promoters of which are Messrs. Balfour Beatty and 
Co. The case for the Corporation in reply to this opposition 
was that the Power Co. have only powers to supply in bulk 
in this area, and that their powcr station is many miles 
away from it, the inference being that it would be many 
vears before the district would receive a supply from the 
Power Co. The Committee, however, granted the extension 
to the Corporation with the reservation that the Power Co. 
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should not have to seek the consent of the Corporation, as 
is the case in the City of Coventry, before it can make any 
arrangement to supply in the added area. 

Dublin: Electricity Profits.—The Electricity Committee has 
recommended that £1,000 be transferred to the relief of rates 
from the electric lighting profits, and not £5,000, as was 
suggested by the Finance Committee. . | 

Leeds: Motor Hiring.—At the last meeting of the Council 
the Tramways and Electricity Committee recommended that 
the further consideration of the recently proposed scheme for 
motor hiring should be deferred. An amendment to refer this 
back, however, was subsequently passed in order to give 
consideration to a certain letter which, it was stated, con- 
tained grave charges against the officials of the Electricity 


Department, in regard to pushing the sale of certain makes 


of motors to the prejudice of others. The sub-committee 
concerned with the question will now investigate these 
charges. | 

Sheffield: Rateable Value System of Charging.—Mr. 8. E. 
Fedden, the Manager of the Electricity Department, has pro- 
posed the adoption of the ratcable value system of charging 
for private house supplies on the basis of a fixed annual charge 
of 10 per cent. on the assessment, plus 4d. per unit. 

Stockton: Bulk Supply.—Terms have been arranged be- 
tween the Cleveland and Durham Electric Power Co. for a 
supply of power between 10 p.m. and 6 a.m., or, alternatively, 
between 6 p.m. and 6 a.m. The Power Со. will lay the 
mains within 300 ft. of the Corporation works. The terms 
are said to be practically equivalent to the Corporation’s own 
works costs, with the advantage that no new plant will have 
to be installed. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Accrington.—A loan of £2,000 is to be applied for in con- 
nection with a supply to Messrs. Peebles’ works in Rishton. 

Australia.—The Melbourne Electric Supply Committee re- 
quire high-tension alternating-current switchboards. Messrs. 
Mellwraith, McEacharn and Co., Biliter Square, Е.С. 

Bradford.—Three-phase and continuous-current switchgear 
for two sub-stations. April 17th. City Electrical Engineer. 
(боо advertisement on another page.) 

Bootle.—A loan of £3,750 is to be applied for in connection 
with new generating plant. 

Dublin.—Hich and low-tension switchgear, cables and 
accessories. City Electrical Engineer, April 24th. (See 
advertisement on another page.) 

Earlstown.—Messrs. McCorquodale and Co. contemplate 
the installation of a private electricity generating plant. 

Halifax.—A loan of £18,180 was inquired into last week. 
Of this, £5,000 is required for mains. 

Leeds.—Sanction to a loan of £186,500 is to be applied for. 
Of this, £38,500 is for additional plant; £100,000 for mains; 
and £30,000 for sub-stations and equipment. 

Macclesfield.—The New Macclesfield Electricity Co. has 
purchased a site for a gencrating station. 

Manchester.—-Extra high-tension switchgear; low-pressure 
steam and water pipes, &c.; two 50 h.p. three-phase motors 
for cooling towers. Chairman of Electricity Committee, April 
23rd. (See advertisement on another page.) 

Mexborough.—An inquiry was held last week concerning a 
loan of £11,500 for extensions at the electricity works. 

Newcastle-under-Lyme.—aAn expenditure of £2,000 is con- 
templated for mains extensions. 

Newport (Mon.).—AÀn expenditure of £25,000 is to be 
incurred on new generatine plant. 

Stockton.—A new rotary-converter is required by the 
Corporation. 

Stoke-on-Trent.—A loan of £8,000 is to be taken up for 
extensions of mains to Fenton. 
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Wiring 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing, 
buildings. Wtring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Aberdeen.—New buildings for Technical College, costing 
£60,000. | 

Blackburn.— New municipal buildings to cost £120,000. 

. Coatbridge.—Cincmatograph theatres in Main Street and 
Bank Strect. 

Greenock.—Cincmatograph theatre in Rue End Street. 

Knotty Ash.—Clerk to Vestry, Brownlow Hill. 

Liverpool.— Electrical installation at Highfield infirmary. 

New public baths costing £70,000. | 

London.—Alterations to Devonshire Club, St. James's 
Street, costing £7,000. 

Newcastle-on-Tyne.—Public baths at Benwell, Walker and 
Heaton. Town Clerk. 

York.—Elementary school in Campleshon Lane. 


Secretary, 
Education Offices. 


Miscellaneous 


Bedford.—A twelve months’ supply of carbon and metallic 
filament lamps. Borough Electrical Engineer. April 23rd. 
(See advertisement on another page.) 

Tasmania.—The Post Office authorities require large 
quantities of telephone material. Specification may be seen 
at 78 Basinghall Street, B.C. 

York.—The Local Government Board have sanctioned a 
loan of £500 for the wiring of premises, repayable in ten 
years. 


TENDERS RECEIVED AND ACCEPTED 


Colchester.—The tender of Messrs. Chamberlain and Hook- 
ham has been accepted for ordinary and prepayment meters. 

London: Battersea.—The tender of Messrs. Babcock and 
Wilcox for a water-tube boiler, superheater, chain-grate 
stoker, &c., at £1,920, is recommended for acceptance. 

Newport (Mon.).—An order for the supply of carbon- 
filament lamps and radiator lamps for the next twelve months 
has been placed with Siemens Bros. Dynamo Works. 

Walthamstow.—Orders for meters during the next twelve 
months have been placed with Messrs. Chamberlain and Hook- 
ham and Messrs. Ferranti. | 

York.—The following tenders have bcen received: two 
water-tube boilers, superheaters and chain-grate  stokers. 
Messrs. Babcock and Wilcox, £4,218; a 3,500-kw. turbo- 
alternator with condensing plant, Oerlikon Co., £9,967; storage 
battery and reversible booster, Tudor Accumulator Co., 
£3,899, with a maintenance charge of £188 per annum for 
fiftecn years. 


Orders have been received by the Mirrlees Watson Co., of 
Glasgow, for surface condensing plants with Mirrlees-Leblanc 
or Mirrlees-IE.dwards' air pumps, from the following: County 
of London Electric Supply; Aberdeen Corporation; Flect- 
wood Urban District Council; Lancashire Eleetrie Power Co. 
A large number of orders have also been received for multi- 
jet and other forms of condensing plant. 

Messrs. Siemens Bros. Dynamo Works have received con- 
tracts from Messrs. Balfour Beatty and Co. for a twelve 
months’ supply of Tantalum and Wotan traction lamps for 
the tramways of Luton, Llanellv, Dartford, Carlisle, Leaming- 
ton and Warwick, and Nottingham and Derbyshire. 


= ee = олт == | 
_APPOINTMENTS AND PERSONAL NOTES : | 


Mr. F. W. Purse, Chief Electrical Enginecr to the Watford 
Corporation, has been appointed to a similar post with the 
Carlisle Corporation in succession to Mr. S. T. Allen, recently 
appointed to Wolverhampton. In addition to Mr. Furness, 
the short list of candidates included Mr. T. C. Parsons. late 
Chief Electrical Engineer, Govan; Mr. Н. A. Neville. Chief 
Electrical Engineer, Wakefield; and Mr. B. Sankey, Borough 
Electrical Engineer, Whitehaven. The commencing salary is 
£500 per annum. There were 148 applications. 


Mr. W. R. May, at present Chief Assistant Electrical 
Engineer to the Lowestoft Corporation, has been appointed 
Borough Electrical and Mechanica] Engineer, at a commencing 
salary of £250 per annum, rising to £280. Mr. H. H. 
Saunders has been appointed General Manager of the under- 
taking at a salary of £220, rising to £250 per annum. 

Мг. G. A. Bruce, who recently resigned the position of 
Flectrical Engineer and Manager to the Lowestoft Corpora- 
tion, has been presented with an illuminated address by the 
staff. Mrs. Bruce has also been presented with a pair of 
silver vases. 

Mr. Thomas D’Arcy Nassau, who is at present Resident 
Engineer to the Honiton and District Electric Supply Co., 
Ltd., has been appointed Resident Engineer and Manager to 
the County of Dorset Electric Supply Co., Ltd. 

Mr. H. Gray, Borough Electrical Engineer at Accrington, 
has been granted £50 in respect of extra services in connection 
with the recent extensions at the electricity works.—Mr. A. W. 
Clegg, Chief Assistant Electrical Engineer, has been granted 
an increase in salary of from £200 to £225, with a further 
increase of £25 per annum. 

Mr. W. Baxter, who, as mentioned in our Business Notes, 
has left A. Revrolle and Co., was presented before leaving 
bv Mr. Revrolle with a handsome filing cabinet, which had 
been subscribed for by members of the staff. 

A sub-station shift engineer is required by the Bristol 
Corporation. (See advertisement on another page.) | 

Man required for motor-car electric lighting equipments. 
(See an advertisement on another page.) 

Experienced stores clerk required. (See advertisement on 
another page.) 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS. 


Price of Copper.— Messrs. G. Smith and Sons, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£71 10s. to £72. (Last week, £70 to £70 10s.) 


Anderson and Munro.—We are informed that for the future 
Mr. Donald Smeaton Munro will carry on the electrical branch 
of the business, formerly carried on by Anderson and Munro 
in Edinburgh, under his own name at 11 Randolph Place, 
Edinburgh. 


Agencies.—Mr. W. Baxter has resigned his position with 
A. Reyrolle and Co. and has opened an office at 90 Pilgrim 
Street, Newcastle-on-Tyne, where he will represent Daniel 
Adamson and Co.: Eckstein, Heap and Co.; Newton Bros. 
(Derby), and the St. Helens Cable and Rubber Co. 


Change of Address.— The Electric Battery Co., of 180 High 
Holborn. are moving to 62 Eagle Street, High Holborn, W.C., 
where the manufacture of E.B.C. dynamos for car lighting, 
accumulators, &с., will be carried on. | 


Foster Engineering Co., Ltd.—Application was made on 
Tuesday, before Mr. Justice Swinfen Eady, to appoint a 
liquidator for the Foster Enginecring Co., Ltd. It was urged, 
however, that the Company could meet its liabilities, and stay 
of execution for a fortnight was granted. 


Lancashire Dynamo and Motor Co.—There was a net profit of 
£15,150 for 1912, and a final dividend, making 75 per cent. for 
the year, is declared on the ordinary shares, after adding £6,000- 
to reserve. The Company is issuing the balance of the ordinary 
capital, amounting to £15.000. 


Large D.C. Generators.—According to Power (New York). 
the largest D.C. generators ever built have just been installed 
by the Cleveland Electric Illuminating Co. There are two 
275-volt, 3,750-kw. shunt machines driven at 180 r.p.m. through 
10 to 1 reduction gears by steam turbines. The gear wheels 
have 259 and 26 teeth, and the larger is over 8 ft. in diameter. 


Institution of Mechanical Engineers.—The provisional pro- 
gramme of the arrangements for the Summer Meeting, to be 
held from July 28th to August lst at Cambridge, has just been 
issued. Besides the reading and discussion of Papers, to be 
announced later, a number of visits have been arranged to the 
laboratories, works, and other places of interest in Cambridge 
and Ipswich, as well as to the Queen's Engineering Works 
(W. H. Allen, Son and Co., Ltd.) at Bedford. Numerous social 
functions have also been arranged. 
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SUMMARY - 


THE provisions of the draft street lighting specifica- 
tion which has been drawn up by a joint committee 
of electrical engineers, gas engineers, surveyors, and 
others were dealt with in a Paper by Mr. A. P. Trotter 
discussed on Tuesday at a meeting of the Illuminating 
Engineering Society. The proposals involve the stipu- 
lation of minimum illumination on a horizontal plane 
3 ft. from the ground. The representatives of the gas 


industry argued that direct ray candle-power measure- | 


ments were preferable. (Page 213.) 

Tne present position of electric supply in London 
was dealt with in a recent Paper before the Royal 
Society of Arts by Mr. Frank Bailey, who advocated 
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the development of the generating stations already in 
existence, as he believed that this would be cheaper 
than the establishment of large stations down the River 
Thames or in the coalfields. (Page 215.) 

ELEcTRIC lifts and a few other applications of elec- 
tric power are exemplified at the Building Exhibition 
at Olympia, where a series of lectures on illumination 
has been arranged by the Holophane Co. (Page 215.) 

GLasGcow policemen are being provided with electric 
hot plates in special signal boxes, and electric lanterns 
in place of “bull’s-eyes.” The signal boxes are ar- 
ranged to enable the policemen on duty to telephone to 
the police office, and also to be summoned to speak to 
the office on the telephone by means of a system of 
signalling lamps. (Page 216.) 

“Tye best and safest way to carth an extensive system 
of electrical distribution in a mine so as to obtain maxi- 
mum safety is discussed in our “Questions and 
Answers" columns. (Page 217.) 

A TUNGSTEN focus lamp and some stage lighting 
appliances are referred to on page 218. 

AN ingenious train lighting dynamo is described and 
illustrated. (Page 219.) 

A SOMEWHAT serious interruption to the L.C.C. tram- 
way service occurred on Monday, owing to an accident 
at the Greenwich generating station. (Page 219.) 

THE appeal in regard to the Telephone Arbitration is 
referred to under “Telephony and Telegraphy." The 
Telephone Co. objeeted to any appeal being made, but 
the Court held by a majority that it was allowable. The 
Telephone Co. are going to the House of Lords on this 
point. (Page 219.) 

Tne Specifications published by the Patent Office on 
Thursday last include one by E. О. Moller, of the 
British Westinghouse Co., for circuit connections to 
obtain the quick and certain operation of a circuit- 
breaker under all conditions. Others by T. W. Tatter- 
ѕа and С. К. Kettering deal with the application of 


` iron wire resistances to variable-speed constant-pressure 


dynamos. А self-cleaning spark plug is described by 
J. J. Thompson, of America. The patent for a testing 
instrument for primers by G. C. Fraser and G. K. B. 
Elphinstone expires during the current week after a 
full life. (Page 220.) 

SYSTEMS of charging based on rateable value are 
being adopted at Sheftield and Accrington.—A reduced 
scale of charges for the hiring of are lamps is proposed 
at Hammersmith.—An experimental installation of 
electric street lighting is to be put down at St. Anne’s- 
on-Sea. (Page 221.) 

EXTENSIONS are to be made to the generating station 
at Swansea; and extensions to the generating plant at 
Newport (£10,600) are reported as necessary.—Local 
Government Board inquiries are to be held at Wolver- 
hampton (£22,000); Carlisle (£7,500); and Dundalk 
(£5,000); and a loan of £1,565 has been sanctioned at 
Whitehaven. (Page 221.) 
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ARRANGEMENTS FOR THE WEEK 


FRIDAY, APRIL 18тн. 
Batti- Wallahs Society. 
8 p.m. Smoking Concert at Holbom Restaurant. 
MONDAY, APRIL 21зт. 
Institution of Electrical Engineers: Newcastle Section. 
7 p.m. At Armstrong College. ‘‘Notes on Gas Engines,” 
by A. P. Pyne. 
Institution of Post Office Electrical Engineers. 
5 p.m. At Institution of Electrical Engineers. Annual 
eneral meeting. 
WEDNESDAY, APRIL 23rb. | | 
Institution of Electrical Engineers: Yorkshire Section. 
7 p.m. At the University, Sheffield. 
The Club. 
7.15 p.m. Dinner at Connaught Rooms, Great Queen Street. 
THURSDAY, APRIL 24тн | 
Institution of Electrical Ои 
8 p.m. “Оп Phase Advancing,” by Dr. ©. Kapp. 
FRIDAY, APRIL 25тн. uM 
Finsbury Technical College Old Students’ Association. 
8 p.m. Smoking Concert at Waldorf Hotel. 


The London Electrical Engineers. 

(To-DAv) THURSDAY, APRIL 17TH. C. Company.—Recruit and Co. Training, 
7 to 10 p.m. 

Тыр. APRIL 18TH. Р. Сотрапу.—Со. Training, 7 to 10 p.m. 

SATURDAY, APRIL 19TH. Headquarters open from 10 a.m. till noon 

MONDAY, APRIL 21st. 4. Company.—Recruit Training, 7 to 8 p.m. Hopkinson 
Cup Competition, 7 to 10 p.m. 

ESDAY, APRIL 22ND. B. Company. —Recruit Training, 7 to 8 p.m. Hopkinson 

Cup Competition, 7 to 10 p.m. 

THURSDAY, APRIL 24TH. C. Company.—Recruit Training, 7 to 8 p.m. Hop- 
kinson Cup Competition, 7 to 10 p.m. 

FRIDAY, APRIL 25TH. D. Company.—Recruit Training, 7 to 8 p.m. Hop- 
kinson Cup Coinpetition, 7 to 10 p.m. | 

SATURDAY, APRIL 26TH Headquarters open from 10 a.m. till noon. 


Linking up Supply Areas under the Act of 1908.—Mr. Justice 
Joyce had before him on April 9th a motion by the Battersea 
Borough Council to restrain the County of London Electric 
Lighting Co. from laying mains in the Borough of Battersea 
to connect up their authorised areas of Southwark and Wands- 
worth. The Company supplies in Wandsworth, Lambeth, 
Camberwell, Southwark and Bermondsey, south of the Thames, 
all of which districts are connected, and in Clerkenwell, 
north of the Thames. There are generating stations in 
Clerkenwell and Wandsworth, which are connected by mains 


f UY 7 
К 


26 // / 7 ^ 7) 
X //, f M AME 
4 Quee Lu | jj 
% ч Hj | j 7 ^ * 
: Z7 | I| bh 2 д 7 
X fy ' hy ДЦВ ' ) 2 / ' | 


/ fo. 


SERVANT (time, 6 p.m.):—Please, m’m, the electric light in the kitchen won't act. 


212 . ELECTRICAL ENGINEERING 


APRIL 17, 1913. 


—— ——— —— —M———————————————— — 


over London Bridge through a sub-station in Southwark. The 
Company wished to lay further connecting mains between 
the generating station in Wandsworth and Southwark through 
Battersea. The Battersea Borough Council objected, and 
argued that under sec. 4 sub-sec. 2 of the Act of 1908, only 
one linking-up connection was provided for, and this the 
Company already had. The section reads as follows: "A 
Company may also by means of electric mains make a con- 
nection between any two or more areas which that Company 
is authorised to supply or between any such area and a genera- 
ting station of that Company." The motion was, however, 
refused. There will probably be an appeal. 


Aberdeen Electrical Wiremen.—The electrical wiremen in 
Aberdeen, having asked for a revision of their rates of pay, a 
conference between the masters and men has resulted in an 
agreement for the former to pay 84d. per hour from May Ist, 
with an increase to 94. per hour in three months. Foremen 
will be paid not less than 4d. per hour more than the ordinary 
rate from May 1st, with a probable increase to 94d. in three 
months. Men engaged upon accumulators are to receive one 
shilling per day extra. 


Johnson Billington (Electricity Meters, Ltd., Sued.—On April 
9th and 10th an action was before Mr. Justice Horridge and 
а common jury in the King's Bench Division by Mr. W. Н. 
Johnson, the inventor and patentee of a meter, against Johnson 
Billington Electricity Meters, Ltd., to recover about £143 as 
balance of salary. It appears that Mr. Johnson had an agree. 
ment with the company as manager for a period of five years, 
by which the company could get rid of Mr. Johnson, while on 
the other hand he was bound to give his whole time and 
attention to the business of the company. The Meter Company 
contracted with the Beck Flame Lamp Company to make the 
meters, but these were never made, and considerable sums of 
money paid to the Beck Company by the Meter Company were 
used for other purposes. Some of the directors of the Meter 
Company were directors of the Beck Company, but it was 
alleged, among other things, that Mr. Johnson had been negligent 
in not informing the directors of the Meter Company that the 
Beck Company was insolvent, though he did not have access 
to their books. It was also alleged that he had been devoting 
a large amount of his time to the Beck Company, though it 
appears he was never paid anything for this and that he did 
it in his spare time to help that Company to fulfil its lamp 
contracts with the Sydney and Dublin Corporations. The jury 
found for Mr. Johnson for the full amount claimed. 
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MISTRESS :—Those electric light people аге a nuisance, they аге always switching off the light just when you 


want to turn it on in the evening. 


LITTLE DICKIE :—It was all right this morning, mother, because Betty and | were using it to play at thunder- 


storms, 
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A Paper entitled ‘‘Standard Clauses for Inclusion in a 
Specification of Street Lighting,” by Mr. A. P. Trotter, 
formed the basis of a discussion on Tuesday evening at a 
meeting of the Illuminating Engineering Society. The author 
referred to the formation of the Joint Committee of four 
bodies interested in the subject, and outlined the work they 
had done on the subject. This Committee was constituted 
as follows :— 


Institution of Electrical Engineers.—Messrs. W. Н. Patchell, 
Frank Baily, K. Edgcumbe, S. Z. de Ferranti, Haydn 
Harrison, 8. L. Pearce, H. Faraday Proctor, A. P. Trotter, and 
Prof. J. T. Morris. 

Institution of Gas Enginecrs.—Messrs. W. Doig Gibb, S. Y. 
Shouebridge, and R. Watson. 

Institution of и and County Engineers.—Messra. Е. J. 
Elford, G. F. Carter, T. W. A. Hayward, E. B. B. Newton, 
and N. Scorgie. 

Illuminating Engineering Society.—Prof. S. P. Thompson, 
Messrs. L. Gaster, F. W. Goodenough, J. W. Ife, and A. Н. 
Seabrook. : 

Mr. Gibb and Mr. Seabrook afterwards resigned, and Mr. 
J. W. Bradley was co-opted as an independent member. . 


This Committee agreed provisionally :—(1) The specifica- 
tion to be based on illumination, the unit to be the foot- 
candle. (2) The standard of comparison to be the minimum 
horizontal illumination at a height of 8 ft. 8 in. above tho 
ground level. (8) The maximum horizontal illumination at 
a height of 3 ft. 8 in. above the ground level shall not be 
more than — times the minimum. (4) When the horizontal 
illumination cannot be conveniently measured, or is below 
the useful range of the instrument available, it may be calcu- 
lated from observed data. 

There was some opposition to the first of these points, and 
Mr. Trotter devoted & considerable portion of his Paper to 
the pros and cons of the illumination rather than the candle- 
power basis. One of the chief objections from the con- 
tractor's point of view to a specified illumination was that 
it gave a little more trouble in working out the scheme, and 
this led to the question of how the work of design was to 
be apportioned between the lighting authority and con- 
tractor. Mr. Trotter remarked that: “It seems better that 
the lighting authorities should settle what it is they want 
to buy, and, having specified it, to leave details to the 
competitive skill and wider experience of contractors. What, 
then, are these authorities ‘out to buy '? Not lamps, not 
candle-power, but illumination." 

Another objection to the illumination basis arose from the 
impression that it was easier to measure candle power than 
illumination. There were difficulties in direct measurement 
of very low illuminations and therefore candle-power measure- 
ments are proposed in the draft specification where the 
illumination is under 0°01 candle-foot. In the extreme case 
of country roads, where the lamps serve really as beacons, 
candle power must obviously be the basis. For the more 
brilliant lighting there was no difficulty in measuring the 
illumination direct; there were several instruments suitable for 
the purpose, and a more truthful result was obtained as to 
the resultant effect of several lamps near together; also, less 
calculation was necessary than with candle-power measure- 
ments, and especially where, as is recommended, minimum 
illumination is to be measured, the labour is much reduced. 

With regard to the vexed question of horizontal, vertical or 
direct-ray measurements, Mr. Trotter sums up the main 
advantages of the horizontal plane as follows :— 

'* (1) If the illumination on it is sufficient, that on the other 
planes must be better; and (2) the illuminations reccived from 
all neighbouring lights add themselves together and give 
one single quantity which may be measured bv one single 
observation. The economy of time and saving of calculation 
is enormous.” 

The question of specifying average, maximum or minimum 
illumination is then discussed. Not only was the average 
illumination difficult to ascertain with accuracy. but a little 
consideration shows, writes the author, that, while the mean 
illumination of a street may be up to a reasonable standard. 
it may have alternations of dazzling brilliance and dismal 
darkness. This proposal might, therefore, be discarded. 

The most satisfactory test, he continued, appears to be the 
simple minimum illuminntion. Any excess of light may bo 
regarded as a voluntary benefaction from the lighting authority 
or an unavoidable concession by the contractor. 

The Paper then deals with the classification of streets. 
The surveyor members of the Committee drew up a scheme, 
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dividing them into special thoroughfares, first-rate main lines 
of thoroughfare, auxiliary roads and relief main roads, and 
side and unimportant streets. This purely qualitative classi- 
fication was checked by quantitative measurements made by 
Mr. K. Edgcumbe, Prof. J. T. Morris and Mr. Trotter, who 
made a long series of photometric observations, of which most 
interesting details are given in the Paper. The agreement 
with the surveyors’ classification was wonderfully close, and 
it was finally recommended to classify all ordinary thorough- 
fares (that is, excluding those where specially brilliant 
illumination is required) as follows: Minimum illumination 
at least (а) 0°01 ft. candle, (b) 0'025 ft. candle, (c) 0°04 ft. 
candle, (d) 0°06 ft. candle and (e) 0°1 ft. candle. In con- 
nection with the first class, a table calculated by Mr. Haydn 
T. Harrison is given to show the candle power required to 
p а minimum illumination cf 001 ft. candle on в 
orizontal plane 3 ft. from the ground midway between two 
lamps of a given distance apart. 

The Committee then proceeded to discuss various alterna- 
tive forms of draft standard clauses and other matters, and 
finally the draft clauses given below were put forward. These 
were accepted by tho Council of the Institution of Electrical 
Engineers, and with slight modifications in drafting by the 
Institution of Municipal and County Engineers. The 
Illuminating Engineering Society accepted them as a tentative 
specification and suggested the addition of a supplementary 
specification defining the conditions to be complied with by 
street photometers. The Institution of Gas Engineers, how- 
ever, still refuse to agree to the fundamental principle of 
stipulation of minimum illumination on a horizontal plane. 


Drarr STANDARD CLAUSES. 


(1) Intent of Tender.—The form of tender headed ‘‘Lighting 
of ’’ includes the provision, fixing, connection and maintenance 
of all lamps necessary for obtaining the illumination specified 
as Class . . . in and according to the conditions of the standard 
specification. 

. (2) Unit of Measurement.—This specification is based on 
illumination, the unit of measurement being one foot-candle. 

(3) Classification of Streets.—For convenient reference the 
ride are classified as having a minimum illumination as 

ollows :— 


Class A 0°01 foot-candle 
» B 0`025 з 
y © = "T D. 0°04 3; 
m. Jd эш " M 0:06 P 
2 de zu РЕР ЕЯ 0:10 a 


Street lighting at a lower minimum illumination than 001 
ере may be specified by the height and distance apart 
of the ighting units, and the candle-power as measured in the 
direction of the thoroughfare, at an angle of ten degrees below 
the horizontal. 

(4) Minimum Illumination.—The “minimum illumination " of 
à street means the minimum illumination on a horizontal plane 
at a height of 5 ft. 3 in. above the ground level, and may be 
measured by means of :—(a) Any suitable illumination прос: 
meter, ог (6) Any suitable photometer adapted for use in the 
street which will measure the candle-power of the lamps іп 
those directions which meet at the point of minimum illumina- 
tions. In this case the minimum illumination will be calculated 
by adding together the values of the illumination received from 
each lamp that materally contributes to the result. 

(5) Special Illumination.—' The special illumination of certain 
points indicated on the map, such as the corners of cross streets, 
may be dealt with by specifying the positions and height of 
lamps and illumination at those points. 

(6) Type of Photometer.—The photometer shall be of the 
. . . type, or of such other type as may be agreed between 
the parties. 

(7) Position of Lighting Units.—The approximate positions of 
the lighting units are indicated on the accompanying map, and 
are correct within the limits of deviation marked thereon. The 
contractor shall indicate the positions of all the lighting units, 
either by completing the said map or by a descriptive schedule 
accompanying his tender. 

(8) Particulars of Lighting Units.—Detailed particulars of 
each type of lighting unit included in the tender must be 
inserted in the space provided for that purpose in the specifica- 
tion, and must include a statement of the height at which it 
Із proposed to place the centre of light of each type of unit 
above the street surface, subject to a declared minimum. 

(9) Drawings.—Drawings of all details as required by the 
specification shall accompany the tender. 

(10) Samples.—Samples shall be submitted if required before 
the acceptance of the tender. 

(11) Number of Lighting Units.—[he number of each type 
of lighting unit required must be inserted in the tender, with, 
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HIGHEST GRADE MATERIAL and 
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BROWN, BOVERI & C0., Limited 


CAXTON HOUSE, WESTMINSTER, LONDON, S.W. 


And at MANCHESTER, GLASGOW, 
and NEWCASTLE. 


if called for, a quotation for the provision, fixing, and connec- 
tion of the necessary apparatus, and the price per annum for 
maintenance and for... hours’ lighting, on which the tender 
is based. | 

(12) Additional Lighting Units.—The contract will provide for 
additional lighting units if required, such increase not to exceed 
. ... per cent., and to be paid for at the quoted rate per lighting 
unit. 

(13) Tests.—A test of the illumination shall be made under 
such normal atmospheric conditions as will not appreciably affect 
the accuracy of the result, and at a fairly selected point not 
being іл the shadow of a mantle, lamp, electrode, lantern bar, 
post, tree, or otber obstruction. When a minimum illumination 
or candle-power of lighting unit is specified, it shall be held 
that such minimum is obtained if the average of the measure- 
ments of any three minima between consecutive lighting units 
of the same type does not fall below it. 

(14) Contract to be Sitgned.—The tender contains the usual 
clause that the provisions, conditions, and prices named therein 
shall form the basis of a contract containing the necessary legal 
provisions to ensure its fulfilment. 

(15) Heads of Clauses for Contract.—The contract will also 
include provisions for :— Ensuring the lighting of all lamps during 
fog at prices to be quoted. Execution of work in such manner 
as may be necessary for the conveniefice and safety of the public. 
Indemnifying the Council against claims arising out of the 
execution or maintenance of the work or failure of the lighting. 
Payment of moneys due for work done. Defining the responsi- 
bilities of the contractor, and to enforce the conditions of the 
specification and tender with due regard to practical difficulties. 


Mr. Trotter commenced the meeting with a few remarks, 
emphasising some of the most important points in his Paper, 
after which a vote of thanks to the author was proposed by 
Mr. W. H. Patchell, and seconded by Mr. F. W. Goodenough 
from the chair. 

This discussion was opened by Mr. Haypn T. Harrison, who 
said that the main object was for lighting authorities to settle 
what it was they wanted to buy, and to reduce its definition to 
& definite basis. He did not himself object to illumination as 
illumination being the basis, but objected to minimum hori- 
zontal illumination because of the difficulty of its direct measure- 
ment when of low value. but as regards the lowest class of 
street. the objection had been met in the proposed specification 
by allowing a candle-power measurement at such an angle 
as would reach the point of minimum illumination. Actually 


the amount of illumination of a street often depended really 
on the expenditure that could һе afforded from the rates to 
ay for it, and the specification facilitated the best results 
Бей obtained for the money. The main thing that drivers 
of motor-vehicles objected to was transition from dark to bright 
| and the minimum specification helped to get over this 
ifficulty. The matter had been dealt with in some other 
countries on similar lines. The metre was a very suitable height 
for making the measurements, and was roughly half-way between 
the ground level and the pedestrians’ faces. If the illumination 
was satisfactory at that height, it would be even better on 
the ground. He declared himself perfectly satisfied with the 
specification, although he had himself been in the habit of 
making candle-power tests, especially with street lamps of 
moderate size. 

Mr. К. Watson (Gas Manager, Doncaster), in representing 
the views of the Institution of Gas Engineers, said that they 
did not consider that minimum horizontal illumination afforded 
a true guide in comparing effects of lamps with very different 
polar distribution curves. He defended specifications of normal 
or direct-ray candle-power at the point of minimum candle- 
power, and contended that in enabling us to see objects and 
avoid collisions, it was the direct-ray illumination. The measure- 
ments could be made more accurate where there was diffused 
and stray light, and he pointed out that the author admitted 
that with the lowest class of streets, which amounted to 80 per 
cent. of the whole, illumination could not be used as a basis at 
te *Horizontal illumination tests exaggerated the diversity 
actor. 

Mr. J. J. CrARkE (Testing Department, Gas Light and Coke 
Co.) also defended the candle-power basis as being capable of 
much more exact definitions. He held that the minimum рові- 
tion was difficult to find, and that a definite position ought to 
be specified. He was of opinion that the height of the test 
flame from the ground should have some relation to the height of 
the lamp if it was to be equally fair to all classes of lighting. 

Mr. FRANKLIN T. THORPE, speaking as a gas engineer, also 
considered the direct-ray test fairer to all classes of lamps, and 
wished that the character of the spectrum of the light could 
be taken into account in some way. He thought that Mr. 
Haydn Harrison’s table showing the candle-powers necessary to 
produce the desired illumination for various heights and dis- 
tances of lamps was in itself a powerful argument against the 
minimum horizontal illumination basis, and took examples to 
show, how what he considered an equal effect as measured on the 
direct-ray basis could be obtained with smaller lamps. 

Мг. К. Ерссомве (Everett, Edgcumbe & Co.) declared himself 
а ‘‘whole-hogger”’ in favour of minimum horizontal illumination, 
and said that the close agreement between the surveyors and 

hotometric reports was striking testimony of the minimum 
orizontal illumination basis; it gave the same result as the 
physiological effect, and was thus an excellent measure of 
what was required. Direct measurement of illumination was 
not insisted upon by the specification, although both Mr. Trotter 
and he thought that it was much easier than deduction from 
candle-power observations. He contrasted the complexity of the 
Westminster specification with that before them. 

Mr. J. Darcn regretted that the harmful effects of glare, 
which often vitiated the effect of illumination, had not been 
taken in account in the specification, and looked forward to a 
Utopia where streets would be lighted by indirect illumination 
reflected from the house fronts. 

The discussion was adjourned till April 29th. 


Institution of Electrical Engineers.—The following is the re- 
sult of the ballot for new members and transfers from one class 
to another at the meeting on Thursday :—Members: J. Е. 
Martins-Guimaráes, S. W. Newington, J. Wayne-Morgan, R. O. 
Wright. Associate Members: P. B. Addison, A. J. Bousfield, J. 
Braby, Н. Bridges, J. R. Brookman, S. Delany, W. Н. Duncan, 
C. D. Falcke, U. A. Farrell, J. Firth, Н. V. Hart-Davis, 
Т. Н. M. Harvey, E. W. Jackson, T. J. Kendrew, T. E. 
Lewis, D. McKinlay, S. C. Midwinter, Р. W. Milne, G. D. 
Rogers, H. W. Schilbach, D. S. Strang, R. G. Tolley, A. C. 
Wampach, W. Weekes, J. White, W. E. Wilde, E. Williams, 
C. К. M. Young. Graduates: Н. M. Bamford, T. Н. Barr, 
F. S. Beamish, Е A. Belcher, G. L. Birch, Е. Farrar, W. L. 
Gray, Е. G. Heymerdingner, W. С. Kimber, Е. E. Lewis, J. Н. 
McClay, Т. С. Roberts, R. С. Roy, Н. Tabossi, Н. С. Turner, 
G. Verghese, E. Wolf. Students: A. G. Akehurst, G. M. 
Burnand, T. R. Evans, W. E. Gardner, R. E. James, L. B. 
Maulson, J. D. Ross, P. J. Ryle, С. A. Sutcliffe, A. E. W. 
Wemyss. Candidates Transferred :—Associate Member to 
Member; E. Barrs, J. R. Blaikie, Н. L. Dixon, E. Harlow, 
L. Johnston, С. A. Pearson, Р. M. Robinson. Associate to 
Member: J. D. L. Bradwell, F. С. E. Burnett, J. N. A. 
Houblon. Associate to Associate Member: J. Y. Fletcher, J. 
Murray, J. Scott, T. F. Tate. Graduate to Associate Member: 
W. J. I. Casewell. Student to Associate Member: Н. Bedson, . 
Е. Crawshaw, W. Eccles. Р. Furness, б. Johnson, A. Monk- 
house, P. Smith. A. M. Willmore. Student to Graduate: G. E. 
Ваігвіо, A. M. Faulkner, A. V. Ferguson, W. E. Hatfield, Н. C. 
Healey, D. W. McIntyre, A. A. Maytham, A. W. Miller. 
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ELECTRIC SUPPLY IN LONDON 


R. FRANK BAILEY read a Paper with this title before 

the Royal Society of Arts on April 9th, in which, after 
detailing the progress that has been made since his original 
Paper on the same subject in 1890, he gives the following 
figures for the fourtcen local authorities who work their own 
Provisional Orders, for the years ending March 31st, 1912 and 
1913 :—Capital expended, £6,602,055; units sold, 94,445,100 
and 114,708,000; Maximum load (winter, 1912-13), 59,130 
units. For the thirteen London companies, in this case up 
to Dec. 31st., the capital expended is £14,613,196; the units 
sold, 163,203,264 and 177,323,258; and the maximum load, 
103,980 units. The capital expended in both water and gas 
undertakings is approximately double that expended in elec- 
tricity supply undertakings. This output includes some 
supplics given for railway and tramway purposes within the 
County of London. The total amount of electrical energy 
used for all purposes may be estimated for the year 1912 as 
follows :—Railways, 271,500,000 units; tramways, 130,000,000 
units; and general supply, 277,500,000 units, making a 
total of 679,000,000 units. In the year 1906 the electric 
supply authorities combined to make an exhaustive canvass of 
all factory power users in London, and ascertained that the 
total power required in all districts within the County of 
London was 156,000 kw. The total connection for electric 
power now amounts to about 135,000 kw., or 86 per cent. of 
the power required. The average cost per kw. is about 
£2 15s. 8d. per annum, or £2 1s. 6d. per h.p. per annum. 
Since 1884, when Sir Charles Parsons constructed his first 
turbine—in 1888 a turbo-generator giving 75 kw. with a steam 
consumption of 58 lb. per kw.-hour was considered an 
achievement—to the present time progress has beon rapid, 
until now Dr. Ferranti RE iN a consumption of 85 lb. 
per kw.-hour with highly superheated steam, and oil-immersed 
toothed gearing between turbine and generator is being used 
on a number of plants under construction. 

The author then said that it had been suggested that large 
electric generating stations in the coalfields or down the 
river would, by superseding all the existing stations, secure 
some economy in the costs of generation. Such economies 
could easily be shown on paper, and it could with cqual 
ease be demonstrated that the additional cost of mains and 
losses in transmission more than counterbalanced any hypo- 
thetical economy in generation. London is at present supplied 
from thirty-eight generating stations. Many of these were 
equipped with plant of the latest design and had facilities 
for extension at low capital cost. It would appear to be 
wiser to convey coal to them rather than to provide expensive 
copper mains from distant works. Some of tho existing 
works had sites of the utmost value to the future supply 
of London, and. so long as the centre of gravity of the 
whole demand fell at a hvpothetical point not far from the 
south side of Blackfriars Bridge, it was clear there was greater 
economy in developing works on all sides of this point rather 
than the concentration of the load in a distant region. All 
the existing works had still some useful life in them, and 
bx a comparatively small expenditure they could be main- 
tained in a high state of efficiency; but many of them were 
limited in their ultimate resources, and when these were 
exhausted it might be better to concentrate development on 
more advantageous sites. Owing to tlie chance of purchase 
of the London companies by the L.C.C. in 1931, further 
works of development would require strict economy, coupled 
with immediate return of some profit to avoid a loss of 
capital to those who had encouraged and practically founded 
a new industry. The system of mains, including design, 
materia] and workmanship, adopted throughout London was 
one of the most perfect examples to be found in any city, 
although it was not cheapest. Lead-covered cables, insulated 
with oil-impregnated paper were generally emploved, and 
these actually improved with age so long as the lead sheath- 
ing was undamaged. 

After reminding his audience of the manifold uses of 
electricity for domestic purposes, Mr. Bailey urged the more 
general use of ozonisers—limiting the ozone to one part to a 
million parts of air, as then there is no unpleasant odour 
or respiratory irritation—for halls, buildings and houses. At 


present the health of the workers in our factorics received . 


more attention than that of our national representatives and 
judges. No large city in other countries entrusted its elec- 
trical supply to municipal enterprise, and the final question 
of municipal trading v. controlled monopoly had been settled, 
with advantage to the municipalities, bv allowing them some 
return on the profits, by limitation of dividends on a sliding 
scale, and by conditions of tenure. As regards rates of charge, 


spoke, and the Author replied briefly. 


the average in London for 1910 was 3'42d. for lighting and 
116d. for power, including meter rents, while in Chicago 
in 1912 the average prices were about 3d. and 2d., and in 
Berlin about 4";d. and 188d. plus charges for fixing and 
hire of meter, cost of house connection, and 4 per cent. on 
the cost of the installation for the cost of the compulsory 
inspection of wiring. In Paris the authorised rates of charge 
are 4'8d. for lighting and 29d. for power. 


The Discussion was opened by the Chairman (Mr. A. A. 
Campbell Swinton), who thought that people would cease to 
find money for investment in a concern liable to be bought up 
at a very low price in a few years, and in his opinion the last 
Electric Lighting Act had not adequately provided for this. 
Mr. J. H. Rosenthal (Babcock and Willcox) was not so pessi- 
mistic as Mr. Bailey on the subject of the acquisition of the 
present stations by the L.C.C. He thought that county councils 
and municipalities would find it no less difficult to raise money 
than the companies did, so that very likely the L.C.C. would 
not take advantage of their purchasing powers. Mr. W. C. P. 
Tapper (Borough Electrical Engineer, Stepney) did not agree 
with the view that the whole of the 38 stations should be 
further developed. A good many, having water facilities, might 
be so developed, but the six or seven of the better placed 
stations should be chosen for further development. The steam 
plant of existing stations could be run at peak load time until 
such time as it paid to scrap it. Such an arrangement would 
serve for many years to come, and could easily be handled bv 
a central authority. Mr. A. H. Law (C. A. Parsons and Co.) 
was in favour of one central generating station carrying the 
load of 163,000 kw. required for the whole of London. Mr. 
W. M. Mordey, Mr. Leon Gaster, and Mr. G. W. Mascord also 


ELECTRICITY AT THE BUILDING EXHIBITION 


LTHOUGH it could hardly be expected that the Building 
Trades Exhibition, now being held at Olympia, would 
contain a very large proportion of exhibits of directly electrical 
nature, there are several firms connected with electrical 


engineering who have interesting exhibits, even if no very 


striking novelty is presented. Electric lighting is of course 
conspicuous on all the stands, and, especially in the beautiful 
temples dedicated to the decorators' art and the palaces of 
the paintmakers, there are some fine examples of up-to-date 
systems of electrical illumination. Some of the semi-indirect 
fittings are very handsome, and there are quite a number 
of examples of the “Indra” system (see ELECTRICAL ENGIN- 
EERING, Jan. 30th, p. 64), which was recently introduced by 
the Electrical Engineering and Equipment Co. (102 New 
Oxford Street, W.). Electric power is also made extensive 
use of on the stands, and motors are seen driving such appara- 
tus as concrete mixers, brickmaking, woodworking aud paint- 
grinding machinery. 

Perhaps the best represented branch of electrical engineer- 
ing is that of electric lifts. It almost goes without saving 
that R. Wavgood and Co., Ltd. (Falmouth Road, S.E.), have 
a good display. On their stand they have erected a full- 
sized electric lift with car switch control, exemplifying some 
fino designs of metalwork, and with a beautiful ear of light 
metalwork with glass panels. This is provided with an im- 
proved design of combined electrical and mechanical gate lock 
with several features to recommend it. A model of a push- 
button lift is also shown. А novelty, which the firm are show- 
ing is a system of control of vacuum-cleaner pumps, applicable 
to electric or hydraulic apparatus, in which a switch or valve 
is mounted on the actual tool or nozzle handle, so that the 
motor, even when permanently installed in the basement, 
need only be kept running when cleaning work is actually 
being done. Another conspicuous lift exhibit is that of Marrvat 
and Place (28 Hatton Garden, E.C.), who have erected a 
sort of Eiffel Tower in the body of the hall, which contains 
an example of their push-button automatic clectrie passenger- 
lifts. Among the leading features of this are the arrange- 
ments for accurate floor levelling, a two-speed attachment 
and the gravity self-closing interlocked gates. Some notes 
on the Marryat and Place automatic lift, which will be remem. 
bered at the Electrical Exhibition of 1911. were given in 
ЕТЕСТИТСАТ, ENGINEERING (Oct. 12th, Exhibition Supplement, 
p. 75). Another lift with several good points that has been 
described in our columns (sce FivectricaL ENGINEERING, June 
6th. 1912, p. 303) is the Graham lift, of which a beautiful 
working model is to be seen on the stand of Scholey and Со, 
(151 Queen Victoria Street, E.C.). A working electric lift 
is also shown by Medways Safety Lift Co. This, which is 
distinguished by the particularly fool-proof nature of the 
reversing gear, is generally similar to lifts previously 
exhibited bv the same firm. Other applications of electric 
power represented are vacuum cleaning and ventilation. The 
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former is exemplified by a complete range of electrically-driven 
vacuum cleaners of all sizes shown by the British Vacuum 
Cleaner Co., and the latter by the well-arranged display of 
their well-known specialities by Ozonair, Ltd. 

Electric lighting per se is not well represented. Here 
and there we find amongst other machinery an oil-engine 
driven generating set suitable for a country house, but no- 
where a complete equipment. The best show of fittings is 
that of Osler and Co., but the most energetic exhibitors 
connected with lighting are the Holophane Co. Not only do 
they display all their latest designs of reflectors on their 
stand in the gallery, but through their enterprise lectures 
are being given at 8.30 every evening on "Illumination Based 
on Scientific Laws." The well-known ‘Tubolite’’ system 
of lighting is shown by the Linolite Co., who, amongst 
other things, also demonstrate the Woodhouse metal conduit 
wiring system. 

Electrie heating has a solitary exponent in the Carron Co., 
who not only show some artistic designs of radiators, but 
also have & complete electric cooking range on view. This 
is of substantial construction and comprises an enamel.lined 
oven with glowing heating elements top and bottom, a glass 
inner door, a well-lagged outer door and a thermometer; 
a grill, a hot-cupboard and several hot-plates on the top. The 
oven elements are open wire coils on fire-clay bases, but 
the heating wires of the hot.plates are of course concealed. 
Every element has three degrees of heat, and they are con- 
trolled by rows of switches on either side of the apparatus, 
all fitted with indicators to show which degree of heat is 
on, and with separate cartridge-type fuses. 

Among other miscellaneous exhibits it will not be out of 
place to mention the stand of the India Rubber, Gutta Percha 
and Telegraph Works Co., Ltd. (Silvertown), who show their 
patent india-rubber flooring, as well as samples of cables and 
other of their manufactures. We should also refer to the 
fine display of varnishes of all kinds by Pinchin, Johnson and 
Co., Ltd. (26 Bevis Marks, E.C.), who are so well known 
for their insulating varnishes and compounds. Ladders, 
scaffolds, &c., in many useful varieties are shown by Heath- 
man and Co. (10 Parsons Green, S.W.), and electric-light 
casing and other woodwork, joinery, &c., are to be seen in 
profusion on the stand of C. Jennings and Co. (Pennywell 
Road, Bristol). 


ELECTRIC SIGNAL BOXES, HOT PLATES, AND 
LANTERNS FOR THE GLASGOW POLICE 


LASGOW is probably the first city to provide electric 

heaters for warming food and tea for policemen on night 
duty. À number of signalling boxes of the latest pattern 
are being completed for the service of the police at various 
points in the city, and in addition to the interesting telephone 
and signalling equipment which is their raison d'étre, thesc 
hot-plates are being provided. 

The boxes are roomy structures, 8 ft. high, 3 ft. 4 in. long 
and 2 ft. 4 in. wide, made in cast-iron sections, bolted to- 
vether and set on concrete bases placed 6 in. below the 
ground level, the floor being a couple of inches above to 
keep out surface-water. A small cast-iron lamp column 3 ft. 
` high, surmounted by a wrought-iron pipe 2 ft. above it, is 
fixed on the top of the box to take the telephone insulators 
and in some cases the signal lamp. 

Owing to trafic considerations it was not possible to choose 
the ideal site, viz., in the centre of street crossings, for these 
boxes, and consequently most of them were put in side 
streets, and sometimes in out-of-way corners, but all as 
near as conveniently possible to where two, three or more 
polieemen's beats meet. When a box was hidden in this 
wav the signalling lamp was not placed on the box, but on 
suitably situated trolley or lamp-posts, or on the corners 
of buildings, and in some cases two signal lamps were erected 
to ensure visibility from all the required directions. 

Each box is fitted up with a standard post-office telephone, 
supplied with direct line to the nearest police office. A 
number of boxes connect two, and sometimes three, police 
offices. The operation of ringing up a box is effected in the 
usual wav from the police office, and a branch circuit from 
the telephone in the box is coupled up to a specially con- 
structed relay which switches on the signal lamp; at the 
same time, the closing of the lamp and relay circuit sends 
back current to the police office, which rings a bell there to 
indicate that the signal is given at the box. The official who 
has rung up the box then withdraws the telephone plug and 
inserts it into a specially constructed call-bell, which rings 


immediately Ше policeman lifts the receiver off the switch- 
hook. 

The policeman, when answering a call, plugs into a jack, 
which, besides putting the telephone into circuit, disconnects 
the signal lamp, and the relay resets itsclf ready for the 
next call. By plugging through, it is also possible to put 
the signal boxes in telephonic communication with the post- 
ofice telephone system. No meters are fitted; the energy 
used for the lamp and heater is charged at a fixed rate per 
annum. A specially designed cut-off switch is operated by 
the door-sneck, connected so that the electric heater can 
only be in circuit when the box is occupied and the door 
is closed by the sneck. In this way the hot-plate cannot 
bo left in circuit even if the policeman omits to turn off 
the switch when he leaves the box. The hot-plates at present 
employed are Ferranti’s 850-watt make, of the standard 
design shown in the illustration; these have replaceable heat- 
ing elements in accordance with Messrs. Ferranti’s standard 
practice. 

The total number of police signalling boxes that will be 
employed in the city area is sixty-nine, including some boxes 
of older patterns. 

Another luxury for the Glasgow policemen is an electric 
lantern of moderate weight to replace the hot and uncomfort- 
able bulls-eve lantern. It weighs 1 lb. 13 oz. complete with 
accumulator, and gives light from a 0'6 amp. bulb lamp for 
about six hours continuous burning. A good bi-convex lens 
is used, and the circle illuminated is even throughout. 

The weight of the lantern is distributed in the best possible 
manner, and, being carried close to the body, is not appreci- 
able to the same extent as the old type of lamp. In the 
manufacture of the case projections are reduced to а minimum, 
the lens, handles and switch being practically flush with the 
ease. The latter is recessed, the object being to guard against 
accidental switching-on of the lamp when being replaced 
on the belt. It is so situated that the lamp may be held 
and the switch operated by the use of one hand only. 


The door is hinged at the bottom and is locked to the 
case proper by two projecting tongues fixed to the back of 
the lens bezel to prevent unauthorised persons tampering 
with the interior. 

By means of a special key (kept by the lamp-room attendant) 
these tongues are made to turn in a circle and to lock on 
to a strip of metal inside the case. 

The reflector, which is of spun soft iron and coated with 
hard, white, washable enamel, is mounted on the metal strip 
which acts as a hasp to the locking-tongues. 

The features of the accumulator are a non-spilling vent 
plug and non-corrosive terminal connections, which enable 
repairs to be effected with a minimum of labour. The vent 
plug is made of two parts, and has a hollow recess filled with 
cotton-wool. This gives freedom to the exit of any gas 
gencrated, and effectually checks the acid from spraying. 

We have to thank Mr. W. W. Lackie, the Glasgow City 
Electrical Enginecr, for kindly responding to our request for 
the information contained in this article. 


The Forthcoming Electrical Exhibition at Glasgow.—Some 
further particulars are now available of the Electrical Exhibition 
which is to be held by the Corporation of Glasgow from 
October 23rd to November 15th at the Zoo Buildings, New 
City Road, and applications for space may now be made to 
Mr. J. A. Freer, General Manager, 38 Bath Street, Glasgow. 
Arrangements are being made to supply exhibitors, to a reason- 
able extent, with electricity for power and lighting free. There 
will be a special cinematograph display demonstrating the latest 
applications of electricity, and manufacturers are invited to 
send particulars of any suitable films which they may have. 
The Corporation will erect the stands and the cost will be 
included in the charge for space. The exhibits will exemplify 
electric heating. cooking, and laundry work, generating plant 
transmission and utilisation of electric power, lifts, fans, smoke- 
prevention, and shop-window lighting, and the arrangements 
include lectures and demonstrations. 
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QUESTIONS AND ANSWERS BY PRACTICAL MEN 


QUESTIONS: We invite our readers to send us questions, pre- 
ferably on technical problema that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under ‘‘ Answers to Corre- 
о, or replies will be invited from our readers. One 
shilling will be pad for the question which we select for com- 
petitive replies tn this column. 

ANSWERS: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 58. for the one we 
select as second best. Replies should reach this office within 
seven days of the earance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a ‘‘nom de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 
QUESTION No. 1,335. 

It is proposed to make a purchase of six booster rotary con- 
verters and transformers operating from A.C. to D.C. Describe 
UN necessary tests, stating points which should be watched.— 
ia. ET.” 

(Replies must be received not later than first post, April 24th.) 
ANSWERS TO No. 1,333. 

In connection with a group of collieries there is a power plant 
generating about 4,000 kw., voltage 2,500, periodicity 40. At 
the different pits there are transformers, 2, to 500 volts, for 
supplying current to several motors, also some of the motors 
are driven direct from the 2,500-volt circuit. At one pit about 
half a mile from the power etdtion there are several 150-kw. 
2,500 to 500 volt transformers. At the generator end the 
neutral point is not earthed; the electrical rules in mines require 
all transformers fitted with some arrangement to prevent the 
low-tension side being charged with H.T. through any leakage, 
&c. This can be done, of course, by earthing the neutral point 
of the low-tension side of the transformer. ill it be a suitable 
and safe arrangement in the circumstances to earth the neutral 
points on the low-tension side of all the transformers and to 
connect all the neutrals to two common earth-plates? Supposing 
also that the neutral pointe of the generators are connected to 
earth, are there any objections to connecting the low-tension 
neutrals from the transformers to the same two earth-plates as 
the generator neutrals would be connected to? In addition to 
earthing all neutral points, is it also advisable to connect up 
all ironwork in connection with plant to the common neutral 
earth-wires ?— ELECTRIC. 

The first award (105.) is made to '" Атрн " for this reply :— 


If the transformers are not connected in parallel on the 
low-tension side, the secondary of each transformer with its 
load forms a separate system, and the neutral points of all 
the transformers should be earthed. It will be quite satis- 
factory to do this by connecting the neutrals of all the trans- 
formers together and to two common earth plates as suggested. 
If two or more of the transformers are permanently con- 
nected together on the L.T. side and operated as one unit, 
it will be sufficient to earth the L.T. neutral of only 
one of these, since thè whole will form one 500-volt system, 
and the Home Office Rules definitely state (Rule 7, c. i.) that 
“the neutral point of a polyphase system may be carthed 
at one point only." If two or more transformers are con- 
nected so that they may be run either in parallel or separately 
on the secondary side, the L.T. neutral of each trans- 
former should be connected to the earthing system through 
an isolating switch, so that while any transformer may be 
run separately with earthed neutral, one only may bo earthed 
if all are run in parallel. This is contrary to the strict 
letter of the rules, which forbid the insertion of a switch 
in the earth conductor, but under the circumstances it will 
usually be passed as satisfactory. Approval should, however, 
be obtained from H.M. Inspector of Mines before such an 
arrangement is installed, as it is possible that, owing to local 
conditions, it would be preferable to leave the neutrals of 
all the transformers permanently earthed, whether running 


in parallel or not. With modern transformers it is very 
unlikely that any serious circulating currents would flow 
between the neutral points under these conditions. Of course, 
if the transformers are not running in paralel on the 
L.T. side, there is no possibility of circulating neutral 
currents. 

There is no objection to connecting the generator neutrals 
to the same earthing system as the L.T. transformer neutrals; 
in fact, this would be advisable, particularly if the transformer 
cases were connected, by means of the cable sheathing or 
otherwise, to the generator earthing system. The following 
points should, however, be noted: (1) The transformer 
H.T. neutrals must not be earthed if the generator neutral 
is earthed. Not only would there be a danger of heavy 
circulating currents, but also Rule 7, c. i., cited above, would 
be infringed. (2) Owing to the likelihood of circulating 
currents (particularly if the generators are not of similar 
design) and to Rule 7, c. i., the neutral of only one generator 
should be earthed if two or more are running in parallel. 
As in the similar case of transformers mentioned above, it 
wil be necessary to obtain approval of the use of isolating 
switches in the neutral connections to permit of any one 
machine being earthed when running alone. (8) In the case 
of a sub-station half a mile distant from the power station, 
it would certainly be advisable to have a reliable "earth ” 
at both places, even if & common earthing system is used 
for the two. (4) In order to limit the current rush on a 
heavy fault, which would otherwise form practically & short- 
circuit on the phase on which it occurred, it is usual to 
insert a resistance in the earth connection of a generator 
or transformer, this resistance being designed to pass sufticient 
current to operate the overload release of the heaviest feeder 
with certaintv on 4 fault. All the interconnections of the 
common earthing system must be on the earth side of these 
resistances, otherwise there is a danger of a heavy fault 
causing а dangerous rise of potential on the earth connections, 
since, under certain conditions, practically the full-phase 
voltage may exist across the earthing resistance until the 
automatic switch clears the fault. In reply to the last 
query, it is advisable to connect the neutral points to the 
same earthing system as is used for the ironwork, &c., in 
connection with the plant; in fact, in the offical memorandum 
attached to the Home Office code of rules, it is stated that 
"the connection (of the neutral) should be made to the earth- 
ing system . . . to which the metallic sheathing (if any) of 
the cables is connected . . . and not to a separate earth 
plate." The frames of the machines, &c.. will, of course, 
be bonded to the cable sheathing. 


The second award (5s.) goes to ''PoLyPHASE" for the 
following :— 

There is no doubt that in the particular installation cited 
by “Electric,” to conform to the rules for Electricity in 
Mines in connection with the prevention of an accumulation 
of high potential on the low-voltage windings of transformers, 
&с., the very best thing to do is to earth the L.T. neutrals 
of all the transformers to one or more eurth plates depending 
on the location of the plant; the number of earth plates 
makes no difference at all, provided a good earth is obtained. 
This is so because there is always a possibility of tho L.T. 
windings being raised to a high potential by a breakdown 
between H.T. and L.T., or by a ground on the H.T. line. 
(In some recent tests as much as normal H.T. volts on L.T. 
winding.) Thus, earthing the L.T. neutrals will therefore 
be a safe and practical arrangement, which is cheaper and 
in many respects better than the use of earth shields between 
Н.Т. and L.T. winding or other static earthing devices con- 
nected on the L.T. winding. If the motors, &e., operated 
off the L.T. windings of the transformers are коше distance 
from the transformers, it would seem advisable to earth the 
neutrals through a resistance so as to limit the current rush 
in the event of a fault between motor and transformer. There 
is no objection in connecting the generator neutrals to the 
same earth plates as the L.T. neutrals of the transformers 
nre connected. No triple frequeney current can flow because 
there is no continuous clectrical connection between generator 
and transformer. 

If the 2,500-volt supply is transmitted to the different pita 
by overhead wire, there scems to be no reason for earthing 
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the generator neutrals, since they (the generators) must be 
designed to withstand the strains due to static disturbances 
on the overhead line, and the only advantage gained by 
grounding is the limitation of voltage above earth to 58 per 
cent. of line volts. Should, however, the supply be by 
underground cables, it might be advisable to earth the neutral 
to limit the static capacity to ground, and the fault current 
by earthing through a resistance. If it is decided to earth 
the generator neutrals they should preferably be earthed 
separately through a resistance to the common earth plates, 
so as to limit any circulating currents between generators 
due to differences in design of gencrators and prime movers. 
It should be noted that when the generator neutrals are 
earthed the 2,500-volt motors, if star connected, must not 
have their neutrals carthed, otherwise it is likely trouble mav 
be experienced, due to triple-frequency currents between motor 
and generator. 

It is always advisable and safer to connect up to the 
common “earth” all metalwork in connection with the plant, 
as it is quite possible under certain circumstances to detect 
appreciable electrostatic charges on adjacent metalwork. 


With reference to "' ALPH's" remarks on the bearing of 
rules 7 (c, i) and 8 (c). as to switches in earth conductors, 
it may be pointed out that in reality the difficulty does not 
exist. Though an earth conductor may not have a “switch, 
fuse or circuit breaker” (8, с). it may be provided with a 
link bolted to eves on the cable, which may be removed 
when it is desired to disconnect the neutral because the 


transformers are in parallel for any reason.—[Ed. E.E.] 


A TUNGSTEN FOCUS LAMP 


HE Dritish Thomson-Houston Co. (Mazda House, Upper 
Thames Street, E.C.) have brought out a new concen- 
trated filament Mazda lamp with the object of approximating 
as closely as possible to a point source of light for focus work. 
The arrangement of the filament is shown in 
the illustration. The lamp is made in three 
sizes—d0 watts, 100 watts and 200 watts— 
and for pressures of 12 volts upwards, but 
we understand that the 200-volt sizes are 
not yet stocked. The filament is of drawn 
tungsten wire wound in a very narrow spiral 
which is formed into a series of loops 
bunched closely together. By this means 
it is possible to get a very high candle- 
power filament in а small compass. Гог 
example, the 100-volt 100-watt lamp (giving 
approximately 100 c.p.) has a filament which 
could be contained in а space measur- 
ing 4-in. x $-in. x $-in.. This lamp has been 
designed for use with parabolie reflectors 
in motor headlights and searchlights, and in 
magie lanterns, photographie enlarging lan- 
terns and small eineniatograph projectors. 
For these purposes it has all the advantages 
MazpA Сох. of the ordinary incandescent clectric lamp in 
CENTRATEp regard to cleanliness and safety, in 
F ILAMENT addition to the concentrated light source. 
FoR Focus Neither gas nor oil lamps, owing to the 
LAMPS. necessify for ventilation, can be set back in 
(Full size.) deep reflectors as can be done with the 
new Mazda lamp with consequent gain in efliciency. The 
lamp thus provides a very effective light source for all pur- 
poses where it is desired to throw a powerful beam of light 
in one direction. 


STAGE AND THEATRE LIGHTING APPLIANCES 


"ERY complete new catalogue of stage and theatre 
A lighting appliances has been issued by the General 
Eleetrie Co. (67 Queen Victoria Street, E.C.). The firm 
were about the first to realise the necessity of specialising 
in theatrical requirements. They were the originators of 
Lvons’ liquid resistance dimmers, they were one of the 
earliest makers of stage arc lamps, and they manufacture 
and seil the only are-lamp carbons made in this country. 
Among other wppliances described in {һе list are the 
following: stage are lamps and accessories; liquid and 
metallic dimmers and other resistances; Osram drawn-wire 
lamps and Robertson lamps; cinematograph are lamps and 
projectors: small motors for cinematograph machine work ; 
various types of batten, electric fixtures, motor-generators, 
&c. An interesting appliance is the “ Applebee ” patent screen 
or ‘Spotlight’? shutter, which сап be fitted to any stage 
arc lamp. It is attached to the inside of the lamp and operates 
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from the back. By its use strong shadows can be avoided 
and a gradually diminishing light obtained. А clear mica 
slide which is provided prevents the projection of prismatie 
colouring upon the focussed object. All the graduation is 
under perfect control. Attention may also be called to the 
"Hawkins" and *" Morehen" plugs. The feature of the 
former, which is illustrated, is that by means of detachable 


pins male or female contact can be made. The latter is 


Hawkins PLUG wirH REMOVABLE PINs. 


intended to be fixed under the stage level and provides an 
eusy and safe method of taking temporary leads to portable 
stage properties. The " Morehen" plug has no projecting 
pins, and if used as the live end, may even be dropped on 
a metal floor without danger of short.circuiting. Everything 
in the new list has been designed to meet the regulations 
of the London County Council. We also understand that 
the G.E.C. maintain a special Despatch Dept. to facilitate 
the prompt delivery of all theatrical material ordered from 
them. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


FEED-WATER HEATING AND SOFTENING.—A booklet 
from Erith's Engineering Co., Ltd. (70 Gracechurch Street, 
E.C.). The “recording heater” there described showers the 
water in fine particles over a series of cataracts, through an 
oll free steam bark thus driving off carbonic acid, &c., through 
a vent pipe, which also provides a free escape of steam when a 
surplus is admitted. <A special weir box is used in connection 
with the recorder, which works with a float. The apparatus is 
also combined with softening plant. 


Readers desiring copies of catalogues or pamphlets should 


apply to the firms in question, referring to the notice їп 
“Electrical Engineering." 


MAGNETIC TESTING.—4A pamphlet from Siemens Brothers & 
Co., Ltd. (Woolwich), contains a reprint of an article on magnetic 
measurements in iron and steel works, and describes apparatus 
for carrying out tests of bars, bundles of strips, complete uncut 
sheets by various methods, as well as for testing permanent 
magnets. 

VACUUM CLEANERS.—An illustrated booklet from Scholey 
& Co., Ltd. (151 Queen Victoria Street), draws attention to 
the Frantz electrice suction cleaner, which, although of the self- 
contained class with motor suction-fan, dust-collector and nozzle 
all attached to the handle, only weighs 9 Ib. complete. A special 
feature is the revolving brush within the nozzle, which is worked 
entirely by the passage of the air, and the blast of compressed 
air from an outlet in front of the nozzle. The apparatus can 
also be used as a stationary machine, with flexible suction or 
blowing hose if required. 


Scottish Local Section of the Institution of Electrical Engineers. 
—The annual report refers to six meetings that have been held 
during the session in addition to the summer meeting of the 
Institution at Glasgow last June, the annual dinner and а 
smoking concert. The membership of the Section (including forty 
students and nineteen graduates) is 390. The following are the 
ottice-bearers for next session.—Chairman : Mr. J. A. Robertson 
(Burgh Electrical Engineer, Greenock); Vice-Chairmen : Mr. 
J. Lowson and Mr. T. B. Murray (Albion Motor Car Co.) ; Past 
Chairman (ex-otlicio members of Committee): Mr. S. Mavor 
(Mavor & Coulson), Mr. F. A. Newington (City Electrical 
Engineer, Edinburgh), and Mr. W. M'Whirter; Chairman of 
Students’ Section: Mr. A. Page (Glasgow Electricity Supply 
Dept.); ordinary members of Committee: Mr. D. A. Starr 
(General Manager, Clyde Valley Electrical Power Co.), Mr. 
J. К. Stothert (Babcock & Wilcox), Mr. J. Е. Nielson, 
Mr. W. L. Spence. Mr. M. B. Field (Kelvin & White), Mr. J. H. 
Bunting (Bruce Peebles & Co.), Mr. J. S. Nicholson (Glasgow 
University), Mr. E. T. Goslin (Glasgow Corporation Tramways), 
and Mr. G. Stevenson; Hon. Sec. and Treasurer: Mr. J. 2 
Savers (Sayers & Caldwell); Assistant Hon. Sec.: Mr. W. Е. 
Mitchell (Edinburgh Electricity Supply Dept.). It is mentoned 
in the report that the fortnightly publication of the Institution 
Journal will commence in January, 1914. 


APRIL 17, 1913. 


ELECTRICAL ENGINEERING 


219 


ELECTRIC MOTOR CONTROL GEAR FOR CAPSTANS. 


Is Pm 


A NEW CONSTANT PRESSURE VARIABLE SPEED 
TRAIN LIGHTING DYNAMO 


Ts latest train or automobile lighting equipment using 
a single battery is that due to Gavan Inrig, Ltd. (154 
Bishopsgate, E.C.), and known as the '' Carléon " system, an 
experimental set which we had the pleasure of witnessing 
in oporation on Tuesday last. However, until the equipment 
is given a thorough test under the onerous conditions of rail- 
way service it is difficult to say exactly how far the system 
will be able to compete with those already giving satisfactory 
results. The construction of the dynamo itself is very in- 


genious. Briefly, one may say the armature winding is: 


supported on an iron tube fixed to one end of the field magnet 
casting, while & cone-shaped laminated core can slide in 
and out under the coils. One end of this is attached to a 
Pickering governor co-axial with the armature shaft. The 
other end of the governor is attached to a projection which, 
as the speed of the armature increases, is drawn in by the 
governor, and at a predetermined time closes the dynamo 

= ANNL 
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circuit through a very ingenious Q.B. switch. This end of 
the governor then comes in contact with a stop on the shaft 
and the other end acts on the coned core, drawing it out of 
the armature and thereby increasing the armature reluctance, 
so that the dynamo pressure is kept constant. On the speed 
decreasing, the same operations are reversed. The illustra- 
tion shows a section through the dynamo, which weighs 
about 135 lb. for an output of 30 amperes at 25 volts. It 
should be mentioned, however, that the switch there shown 
was not satisfactory, and is not now used. It is proposed 
to adopt a short chain drive, except for automobile work, 
in certain cases. Over a speed range of 6 to 1, or 500 r.p.m. 
to 3,000 r.p.m., the pressure of the system appears to vary 
about 3 volts or so, but, as stated above, а more complete 
test under service conditions must be made, when it will be 
seen whether the dynamo can keep the battery in good con- 
dition. There are no external switches or regulators, so that 
the connections аге as simple as possible. The design of the 
dynamo is covered by Patents noticed in the ELECTRICAL 
ENGINEERING Patent Record, Vol. VIII., р. 390,' July 4th, 
1912, and p. 724, Dec. 26th, 1912. 


Finsbury Technical College 0O.S.A.—The seventh annual 
smoking concert will be held at the Waldorf Hotel (Aldwych, 
W.C.) on Friday, April 25th, at 8 p.m., when the Chair will 
be taken by the President, Mr. Julian L. Baker. Early applica- 
tion for tickets, price ls. each is requested to Mr. R. W. 
Clarke (Avon House, Prince's Road, Buckhurst Hill, Essex). 


Claim for Payment for Metal Filaments.—On April 10th a 
King's Bench action by the Brimsdown Lamp Works, Ltd., to 
recover about £113 for tungsten colloid filaments supplied to 
the firm of Halé & Co. was heard bv Mr. Justice Rowlatt and a 
common jury. The chief point in the action was whether the 
filaments were supplied by Mr. Scharrer, late general manager 
to the Brimsdown Company, in a private capacity or in his 
capacity as representative of the Brimsdown Company. None 
of the correspondence, including invoices, &c., apparently bore 
the Brimsdown Company's address nor contained any reference 
to that company, but it was proved that Mr. Halé had been on 
several occasions to the works. Judgment was given for the 
Brimsedown Company. 


| = ELECTRIC TRACTION NOTES | 


Another, and we trust the last, of an unfortunate series 
of breakdowns occurred at the Greenwich power-house of the 
L.C.C. tramways at about 9 a.m. on Monday. The piston 
of one of the vertical cylinders of one of the large reciprocating 
sets was forced through the cylinder cover, and one of the 
pieces fell on to the alternator. Fortunately no one was in- 
jured. The resultant short-circuit burst a trifurcating box on 
one of the switchboard circuits. All the machines were run- 
ning, and the damage done by the arc (which was nearly 12 ft. 
long) was serious. It took about two hours to clear up and get 
the station running again.—At the meeting of the London 
County Council on Tuesday evening a report was presented 
on the previous accidents, full particulars of which were pub- 
lished in our columns at the time, and a brief statement was 
also made as to last Monday's breakdown. In the course of 
the debate, Sin Edward White. Chairman of the Highways 
Committee, said that in addition to their resources at Green- 
wich, they had a contract with the Metropolitan Electric 
Tramways, Ltd., to supply them with a certain amount 
of power, and under that contract power was being supplied 
to them now. They had also a contract with one of the 
public authorities, and cables were being laid down in order 
to give them a third string to their bow. 

A tramway collision occurred early on Tuesday morning 
in Seven Sisters Road, in which four persons were injured. 
It appears that one car for some reason got out of control 
and, gaining speed, crashed into the back of another car and, 
becoming derailed, mounted the pavement and dashed into 
a shop-front. 

It is stated that in order to meet, to some extent, the 
reduced traffic receipts on the L.C.C. tramways, the Council 
is making an application to the various authorities through 
whose areas their tramways run to reduce the assessments. 

A House of Commons Committee has passed that portion 
of the Southport Corporation Bill which gives powers to run 
trolley omnibuses along the esplanade and promenade. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


The appeals by the Post Office and the cross-appeals by the 
National Telephone Co. against the award of the Railway and 
Canal Commissioners as to the purchase-price of the Com- 
pany’s undertaking, came before the Master of the Rolls and 
Lords Justices Buckley and Kennedy on Tuesday and Wednes- 
day last. Mr. Danckwerts, K.C., for the Company, took a 
preliminary objection that there was no appeal from the award 
of the Railway and Canal Commissioners, who were acting 
as ‘‘contractual arbitrators’’ between the parties. The 
Attorney-General, for the Post Office, argued that the award 
was made under the “jurisdiction of the Court of the Rail- 
way and Canal Commission," and therefore points of law 
arising from the award were appealable. The Master of the 
Rolls and Lord Justice Kennedy read the law as giving a right 
of appeal in this case, but Lord Justice Buckley took the oppo- 
site view. Right to appeal was therefore given by a majority of 
the Court. Sir Alfred Cripps, K.C., then asked for the appeal 
to be held over till this point was decided by the House of 
Lords, and the Attorney-General agreed. The appeal to the 
House of Lords will bo made at once, and may be quickly 
decided, but it is hardly probable that, in the event of their 
upholding the decision of the Court of Appeal, the points 
of law on the award will be argued until after Whitsun. 

The week's 'sensation" in the Marconi Inquiry was a 
reference, in the course of the evidence of Mr. Godfrey Isaacs 
(Managing Director of the Marconi Co.), to "rumours" that 
the attack on Cabinet Ministers had been organised by a group 
of people with the definite object of promoting the Poulsen 
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Specifications Published April 10, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 

6,404/12. Time Switches. Н. S. HATFIELD oca To 
make or break a circuit after fixed intervals a fluid is enclosed 
in a tube of special shape, in which. is a porous plug through 
which the fluid can escape from one part to another. This 
action may cause the tube to move, and so control a circuit, or 
a conducting fluid may be used which will short-circuit the 
terminals of а circuit inserted in the tube, or this may be 
effected by a liquid like mercury, which is acted on by the 
fluid. Various means may be used to reset the switches. Their 
use in prepayment meters, where they are reset by the insertion 
of a coin, is contemplated. Five figures. 

6,990/12. Circuit Breakers. Е. О. MÓLLER (British Westing- 
house). To ensure that the circuit shall be opened under any 
of the usual conditions certain connections through resistances 
and shunts are made. For overload and reverse there is a 
shunt in the main circuit. The trip coil in series with a com- 
paratively big resistance is connected from one end of the 
shunt to the opposite pole, while another resistance is con- 
nected to this pole from the other end of the shunt. Resistances 
and a hot wire relay, controlling the circuit-breaker coil and 
the main shunt from the secondary of a transformer, whose 
primary is in the main circuit, and from the secondary of 
another transformer whose primary is in shunt to the main 
circuit, may be used for A.C. circuits. Modifications are made 
for other forms of protection. Seven figures. 

7,242/12. Wireless. Е. J. CnHaAMBERs. Polarised waves of 
audible frequency are emitted from long conductors laid parallel 
to, and insulated from, the earth. A parallel conductor may 
also be embedded in the earth, laid on its surface, or insulated 
from it. Condensers connect the two conductors, by which the 
natural frequency is adjusted. Inductances may also be in- 
serted. If continuous radiation is employed & Morse key can 
be used for transmitting, but if impulsive excitation is used two 
different frequencies are used. Five figures. 

8,640/12. Instrument and Machine Slip-ring Collectors. A. 
Denny and Е. T. EpcECOMBE. А spring-controlled plunger is 
connected to a semi-elliptic conducting leaf spring by an adjust- 
able catch. Two figures. 

12,567/12. Vacuum Electric Water-Heaters. T. Mann. The 
resistor is carried on the water tubes, and is surrounded by a 
vacuum. (See ELECTRICAL ENGINEERING, Vol. VIII., p. 480, 


August 29th, 1912.) 

16,708/12. Telephone Lightning Protectors. B. T.-H. 
(G.E.C.. U.S.A.). Metal and oxidised non-metal blocks аге 
arranged alternately, separated by spark-gaps. Alternatively 
oxidised metal blocks and refractory blocks may be used. 
Aluminium and graphite are proposed. Three figures. 

20,248 / 12. Self-Cleaning Spark Plugs. J. THOMPSON 
(U.S.A.). Тһе insulating material is inserted from the 
bottom to prevent escape of gas, and to adjust the gap one 
terminal is provided by the bushing nut, which is threaded on 
the lower end of the plug. To prevent it getting fouled by 
oil or carbon the lower electrode is made in the form of a 
cage, within which is a free metal ball Six figures. 

1,205/13. Variable Speed Dynamos. Т. W. TarrEeRsAaLL. To 
regulate the output of an automobile axle-driven dynamo three 
field windings are provided, viz.: shunt and series windings 
and a balancing series winding, which is in series with an iron 
wire or other resistance having a high positive temperature 


coefficient. One figure. 
5,545/13. Variable Speed Differential Dynamos. С.  F. 
Ketrerinc (U.S.A.). So that the machine may build up 


rapidly there is in parallel with the series winding an iron 
wire resistance so that initially the series field is short-circuited, 
but as the current increases so does the resistance of the iron, 
and more current passes through the series coil. One figure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Names in italics indicate communicators of inventions from abroad. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

Arc Lamps: B.T.-H. (G.E.C., U.S.A.) [Electrodes] 13.375/12. 
Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: B.T.-H. and Werpmore [Distributing] 28,868/11; DURILIER 
Utilisation of transformed and primary currents] 6,909/12; 

SUNDERLAND and PILLINGER [Automatic control of engines, 

dynamos, and batteries] 7,575/12; Hrpsurn [Continuity joint 

for cable armouring] 13,171/12; Wıxsca [Contact box for motor- 

mains connection] 18,992/12. 


| “ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record ts compiled by our own Editorial Staff and +з Strictly Copyright.) 


Dynamos and Motors: Brown, Boveri [Brush-holders] 7,977 [12. 

Etectrometallurgy and Electrochemistry: KENNEDY and BRITISH 
Arc  WzrDiNG Co. [Welding] 8,987/12; Du Pont [Obtaining 
oxides of nitrogen from the air} 17,038/12. . 

Ignition: KErTERING, 29,091 /12. 

Instruments and Meters: Wuitie and LANGLEY [Recording coal 
supplied to boilers] 7,885/12; Baver [H.P. electrometers] 
25,101/12. 

Storage Batteries: CLARK [Corrugated boxes] 10,766/12. 

Switchgear, Fuses, and Fittings: B.T.-H. (G.E.C., U.S.A.) 
[Relays for control systems] 7,014/12; [Motor control] 8,611/12; 
ВЕСТТЕШ, and  MANNERs-5MITH [Reflectors for linear light 
sources] 14,719/12; Krrxa and Horton [Switches] 16,229/12: 
Morrerr & Rosmer [Motor-starters and controllers] 20,113/12; 
Tasso [Fuse] 21,540/12. 

Telephony and Telegraphy: MrrriNGER [Telephony] 7,100/12; 
GRISSINGER [Telephony] 7,482/12; [Repeater circuits] 2,929/13; 
[Lines] 2,931/13; [Receivers] 3,587/13; [Substation circuits] 
5,780/12; Lacus [Telephones] 11,578/12; Pore [Telegraph ap- 
paratus] 11,605/12; THompson (Ges. für Drahtlose Teleg.) [Рто- 
ducing oscillations] 16,827/12; Siemens Bros. & Co. (Siemens 


_& Halske) [Electro-magnetic telegraphic pe) 26,306 / 12. 


Traction: KETTERING [Starting systems for internal combustion 
engines] 28,903/11 and 29,071/12; Crompron & Co., MACFARLANE 
and Вовсе [Motor control] 4,995/12. 

Miscellaneous: James and Smita  [Protectin 
structures from barnacles, &c.] 7,517/12; SIBLEY T Piano-players] 
7,370/12; B.T.-H. (G.E.C., чү [Dash-pots] 15,070/12; 
WonTMANN [Tiling machines} 15,638/12; Sov [Blasting de- 
tonators] 16,965/12; Bates, KELLY and Corsin [Cinematograph 
targets] 17,536/12; ''VuLKAN"' MASCHINENFABRIKS [Clutches] 
20,922/12; Bicce and Burre [X-ray photography] 28,677/12. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 
Distributing Systems, Insulating Materials, Cables and Wires, 
&c.: Brown, Boveri [Conductors] 6,036/13. 
Electrometallurgy and Electrochemistry: 
[Electrolytic production of copper] 6,897/13. 

Ignition: Ruyssenaers [Regulating] 6,544 /13. 

Incandescent Lamps: KREMENEZKY [Manufacture of ductile 
tungsten filaments] 3,112/13. 

Switchgear, Fuses and Fittings: SIEMENS, ScHuckEnT [Sockets] 
5,905/13; [Fuse] 6,880/13; РошАк [Interrupters] 6,122/13. 

Telephony and  Telegraphy: Нил, [Selective signalling] 
2,612/13; SorpATENCOW [Electro-magnetic perforator] 5,352/13; 
BETULANDER [Selectors for automatic telephony]  6,465/13; 
SIEMENS & Haske [Semi-automatic telephony] 6,664/13; 
[Registering subscribers’ calls] 6,936/13. 

Miscellaneous: Marretyur & Co. [Oscillating fans] 6,496/13; 
Harrmann & Braun [Gyro-compasses] 6,570/ Їз; A.E.G. [Clock 
control] 6,934/13. 


The following Amended Specification may now be obtained. 
Traction: 5. ARNOLD [Luggage transporter] 22,406/11. 


Expiring and Expired Patents 
The following Patent expires during the current week, after a life 


of fourteen years :— 

8,223 of April 19th, 1899. Testing Primers and Batteries. 
С. C. Fraser and С. К. B. ErrHiNsTONE. To test firing primers 
and batteries, a dead-beat ammeter movement and an adjustable 
rheostat of about 50 ohms are contained in a portable case. 
Marking the dial to obtain direct readings for resistance values 
is claimed. 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 


Distributing Systems, &c.: АтктЕн5 THomson-Hovston [In- 
duction motor control with subsidiary motor] 25,979 /06. 

Dynamos, Motors and Transformers: К. Н. Barnsour [Flexible 
copper brushes wholly or partly encircling the collector rin 
28,482/07; Marmer & Prarr (Е. Rosenberg, Berlin) 
generators and rotary converters] 28,530/07. 

Electrochemistry: J. Y. JouNsoN (Badische Anilin und Soda 
Fabrik, Germany) [Chromic acid by electrolysis} 27,009/05; M. 
RvuTHENBURG [Electrolysis of brine] 29,655/06. 

Incandescent Lamps: A. С. Вгохам (J. Lux, Vienna) [Manu- 
facture of tungsten filaments] 27,002/05. 

Storage Batteries: A. J. Воџит (F. 
[Adding barium or 
26,876 / 05. 

Switchgear, Fuses and Fittings: J. GusNNiNG [Time switch] 
25,567/99; A. P. and G. C. Lunpsere [Fixing tumbler switch 
covers to base] 25,622/99; W. W. STRODE and G. H. Waite 
[Flush pattern tumbler switches, wall plugs, &c.] 28,252 /04. 
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interests by preventing the ratification of the Marconi agree- 
ment. No evidence was given, however, to prove that these 
rumours were founded on fact. Mr. Isaacs also showed a 
draft prospectus of & Poulsen system, containing a report by 
Mr. A. A. Campbell Swinton; he maintained that, if Sir Henry 
Norman knew that Mr. Swinton had reported in & prospectus 
in favour of the Poulsen system, he should not have recom- 
mended him to the Committee as an independent expert. 
A large blue-book is now available containing the full report 
E the proceedings before the Committee up to February 12th 
ast. 

Communication between Pahang and Malacca was restored 
some time ago, as well as with Bucoio, Quimball, Bailundo, 
Baloinbo aud Bihé, in Angola, on the 10th inst.—The Com- 
pagnie Francaise des Cables Télégraphiques has again suffered 
a breakdown of their cable between Paramaribo and Cayenne, 
thus cutting off their route to French Guiana and Brazil.— 
Also all communication was cut off between Saigon and Bang- 
kok from the lith to 12th inst.—The cable between Tokio 
and Guam was repaired on the 13th inst.—Some repairs аге 
also being undertaken to cables between Key West and 
Havana. 


LOCAL NOTES 


Accrington:  Hateable Value System of Charging.—The 
Council has approved a proposal of the Electricity Committee 
to have an optional tariff on the basis of 124 per cent. on 
the net rateable value of the house, plus 4d. per unit for 
all energy consumed. і 

Colwyn Bay: Supply іп Bulk.—The North Wales Power 
Co. have suggested a supply in bulk to the Council as a 
possible way to obviate the need for an expenditure of £5,000 
upon enlarging the municipal electricity works. The matter 
has been referred to a special committee. 

London: Hammersmith: Hiring of Arc Lamps.—A reduced 
scale of charges for the hiring out of are lamps is recom- 
mended by the Electricity Committee. Considerable reduc- 
tions will be obtainable on a four vears’ contract. 

Lytham: Electric Supply.—The Board of Trade has granted 
an electric lighting provisional order to the Council. At the 
recent local inquiry, the St. Anne’s-on-Sea Council also made 
an application for an order for Lytham. 

Portrush: Electric Lighting Scheme.—A Board of Trade 
inquiry is being held in regard to an electric lighting scheme 
for this district. 

Reading: Change of Frequency.—For many years the 
Reading Electric Supply Co. has been generating single-phase 
alternating current at the unusual periodicity of 67 periods 
per second, which obviously has made it more difficult for 
their consumers to obtain electrical apparatus. The Company 
now proposes to adopt the standard frequency of 50 periods 
per second, and a favourable report upon the proposal has 
been made by the General Manager and Engineer of the 
Corporation Tramways Department. | 

St. Andrews: Street Lighting.—The Council has approved 
of the Electric Supply Corporation putting down an ехрегі- 
mental installation of street electric lighting. 

Scarborough: Purchase of Local Supply Co.—The Corpora- 
tion having under consideration the possibility of purchasing 
the undertaking of the Scarborough Electric Supply Co., 
permission has been asked of the Company to an examination 
of its plant һу a consulting electrical engineer. 

Sheffield: Rateable Value System of Charging.—The pro- 
posal of Mr. S. E. Fedden, Manager of the Electricity Depart- 
ment, to adopt the rateable value system of charging on the 
basis of a fixed annual charge of 10 per cent. on the assess- 
ment, plus 4d. per unit for all consumption, has been passed 
by the Corporation. 

Stoke-on-Trent: The New Power House.—The new power 
house, which was described in last week's ELECTRICAL ENGIN- 
EERING, was formally inaugurated on Thursday last by Alder- 
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man Leese, Chairman of the Electricity Committee, in the 
presence of a large gathering. 

Waterford: Electric Supply.—As we recently announced, 
the Waterford Gas Co. has received a report from Mr. С. Н. 
Wordinghain upon the question of an electric supply under- 
taking in the town, and, acting upon the advice in this report, 
notice has now been given to the Corporation of the Gas 
Company's intention of applying for an electric lighting 
provisional order. 


Dod 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


* ^. Generating Stations, Sub-Stations, Mains, &c. 


Birmingham.—After careful consideration, the Electric 
Supply Committee have decided not to instal gas engines for 
the first portion of the large extension scheme, but to 
adopt steam turbines. This decision has been come to on 
the advice of Mr. R. A. Chattock, the City Electrical Engin- 
ecr, and a detailed report will now be presented to the 
Corporation. 

Carlisle.—4 loan of £7,500 for additional plant is to be 
applied for. 

Dublin.—E.H.T. sub-station switchboard and accessories. 
Also alteration to existing E.H.T. switchboard. (Chairman, 
Electricity Committee, Cork Hill May Ist. (See an 
advertisement on another page.) 

Dundalk.—A Local Government Board inquiry is to be held 
into an application for a loan of £5,000 for electric light 
extensions. 

Grimsby.—The Council have decided to make application 
to the Local Government Board for sanction for the follow- 
ing loans: turbine and condensing plant, £7,500; switch- 
board and eable, £300; pipework, £600; foundations, £250; 
additional feeder panel, £100; extension of cooling tower, 
£200; oil separator, £150; and contingencies, £200. 

King’s Lynn.—Tenders are invited for one 400-kw. steam 
dynamo with condensing plant and pipework. May oth. 
(See advertisement on another page.) 

London: Bermondscy.—A loan of £1,500 for the electricity 
undertaking has been sanctioned by ‘the London County 
Council. 

Newport (Mon.).—At the last meeting of the Council the 
Chairman of the Electricity Committee stated that in order 
to keep the capacity of the power station up sufficiently to 
meet the prospective demand, an expenditure of £10,600 
would be necessary. | 

Swansea.—The Electrical Engineer has prepared plans and 
specifications for extensions at the generating station. 

Whitehaven.— The Local Government Board has sanctioned 
loans of £665, £300 and £600 for excess expenditure on 
plant, mains extensions and house services respectively. 

Wolverhampton.—The Electricity Committee recommend 
that application be made to the Local Government Board 
for a further loan of £15,000 for mains extensions; £5,000 
for sub-station equipment; and £2,000 for E.H.T. switchgear. 


Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Batley.— Villa residence, Grange Estate. Architects, W. 
Hanstock and Sons. April &th. 

Hull.—Flectric lighting of Saner Street school. Chairman, 
Education Committee, Town Hall. April 24th.—Electrie 
lighting of Stepney Lane and Cleveland Street workshops and 
stables. City Engineer, April 23rd. 

London.—New fire station at St. John's Wood. 

Sheffield.— Institution for crippled children. А. W. 
Kenyon, 84 George Street. 

Swansea.—Cinematograph theatre, Oxford Street. 
tect, C. T. Ruthen, Bank Chambers, Heathfield. 

York.—Knavesmire elementary school. Education Offices. 


Archi- 


Miscellaneous 
Australia.—1,600 incandescent lamps. Specification, 72 
Victoria Street, S.W., or 73 Basinvhall Street, Е.С. 
Durban.—The Corporation require a complete electric meter- 
testing equipment. Town Clerk. May 28th. Specification, 
&c., at 73 Dasinghall Street, E.C. 
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Dublin.—The Electricity Committee recommend the accept- 
ance of the following tenders, which are the lowest in each 
case received :—Babcock & Wilcox, boiler plant, £11,024; 
Worthington Pump Co., circulating water pipes, £1,346; 
British Reinforced Concrete Engineering Co., £5,929; The 
New Conveyor Co., £6,302. 

Halifax.—The tender of Chamberlain and Hookham for 
meters has been accepted. 

London: Т.С.С. Tramways.—The tender of the British 
Electric Transformer Co. for transformers for the Shoreditch 
tramway sub-station has been accepted at £4,380. Three 
other tenders were received, and the accepted tender was 
not the lowest. 

Battersea.—The tender of Babcock and Wilcox for a water- 
tube boiler, &c. (£1,920), has been accepted, and that of 
Callenders's Cable and Construction Co. for troughing and 
bends for cables, &c. 

Manchester.—The following tenders have been accepted by 
the Electricity Committee :—Callender's Cable & Construction 
Co. for twelve-months’ requirements of low-tension distribu- 
tion cables; Electrical Engincering & Equipment Co. for 
paper insulated cable: and Liverpool Electric Cable Co. for 
rubber insulated cable. The Education Department have 
accepted the tender of Messrs. T. Anderson, Ltd., for the 
electric wiring and fitting of the new municipal school in 
George Leigh Street. 

Southend.—Venner Time Switches, Ltd., have been awarded 
a two years’ contract for demand limiters. 3 

West Hartlepool.— The Bastian Mcter Company's tender has 
been accepted for the supply of 24 and 5 ampere meters. 

Wolverhampton.—4A contract for a twelve-months' supply of 
traction-type Tantalum lamps has been placed with Messrs. 
Siemens Bros. Dynamo Works. 


Messrs. Siemens Bros. Dynamo Works have received further 
contracts for the supply of Tantalum traction lamps from two 
of the largest Corporation tramway undertakings in Yorkshire. 
In addition, they have also received a contract for the supply 
of Wotan lamps for shed and general tramway lighting other 


than cars. 


APPOINTMENTS AND PERSONAL NOTES 


—— ———— 


The following were selected for the first short list for 
the appointment of Chief Engineer and Manager of the 
Hampstead Council's electricity undertaking: H. Richardson, 
Chief Electrical Engineer, Dundee; T. C. Parsons, late Chief 
Engineer, Govan; W. Wyld, Chief Electrical Engineer, 
Birkenhead; G. R. Spurr, Electrical and Tramways Engin- 
eer, Walthamstow; F. W. Purse, Chief Electrical Engineer, 
Watford (who has since been appointed to the vacancy at 
Carlisle); and J. H. Bolam, Chief Electrical Engineer, Wey- 
mouth. The Electricity Committee selected the first four of 
the above-named for the Council to make its final selection 
this (Thursday) evening, but we learn that Mr. Richardson 
has withdrawn his application, so that Mr. Parsons, Mr. Wyld, 
and Mr. Spurr are the final candidates. 

Mr. С. M. Davis, of Bristol, has been recommended by the 
Hampstead Committee for the vacancy of Consumers’ En- 
gineer recently advertised. The recommendation will come 
formally before the Council to-day fortnight. 

In consequence of Mr. H. H. Saunders, who, as we an- 
nounecd last week, has been appointed General Manager to 
the Lowestoft Corporation, having to relinquish certain 
private work under the new arrangement, his salary is to 
commence at £250 per annum instead of £220, and will 
rise to £280 by yearly increments of £10. 

Mr. E. J. Cochrane, Chief Assistant Engineer to the 
Sydney Corporation, is to be sent on a trip to Europe and 
America in order to study methods of electric generation. 

The Dublin Port and Docks Board are recommedned to 
appoint an electrical engineer in view of the growing import- 
ance of the electrical equipment of the Port. 

A shift enginecr is required at Heywood, at a salary of 
20s. per week. 
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MISCELLANEOUS BUSINESS NOTES AND 
TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. G. Smith and Son, of 5 Philpot 
Lane, E.C. inform us that the price of electrolytie copper 


bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£72 to £72 105. (Last week, £71 10s. to £72.) 

Simplex Heating and Cooking Apparatus.—In order to 
differentiate their various electrically-heated appliances from 
their other manufactures, Simplex Conduits, Ltd. (116 Charing 
Cross Road, W.C.), have registered as a descriptive mark the- 


м. 


о 
name 


Concert.— ‘he Fourth Annual Bohemian Concert of the 
Athletic Club of Electrical Installations, Ltd. (27 Martin's 
Lane, Cannon Street), was held at the Oval Hall, Kennington, 
on April 9th. Mr. 8. С. Russ opened the proceedings with 
a short speech, and an excellent programme was given. 

The Adams Manufacturing Go.—An order was made on 
Saturday last by Mr. Justice Swinfen Eady, appointing Mr. 
Lewis Hardy Receiver and Manager on behalf of the 
debenture holders of this Company. No interruption will be 
caused in carrying on the business, as the Receiver, under 
Arrangements 
for the reconstruction of the Company are in process of 
being made. 

Van Horse Parade.—Sicmens Bros. Dynamo Works, Ltd.. 
Туѕѕеп Street, Dalston, have been given both first and second 
prizes at the recent London Van Horse Parade in Regent's 
Park. 

Plant for Sale.—The whole of the machinery and plant, in- 
cluding Diesel engines and generators, at the Yardley genera- 
ting station of the Birmingham Tramways Department, is 
for sale on account of the closing down of this station. (See 
advertisement on another page.) 

Liquidations.—The Directors recommend the winding-up 
of the Electrolytic Alkali Co., and that Mr. W. Н. 
Alexander be appointed liquidator. 


COMPANIES’ DIVIDENDS, REPORTS, 


MEETINGS, &c. 


— ———— E ee eas 


South Wales Electrical Power Distribution Co.—At the annual 
meeting last week it was stated that in order to meet the 
increased demand, an additional 5,000 kw. generating set, with 
boilers, &c., has had to be installed. The chairman expressed 
the opinion that at no very distant date the company would 
be able to resume payment of the interest on the old debenture 
stock. 

Bromley Electric Light Co.—At the meeting last week a divi- 
dend at the rate of 8 per cent. for the second half-year, making 
a total of 6 per cent. for the year, was declared, with £4,000 
carried to reserve, and £1,544 carried forward. Although there 


had been a very fair increase in the lamp connections, the 


revenue had hardly gone up in proportion. 


A New Osram Lamp.—As will be seen from an announcement 
in our advertisement columns, the General Electric Co., Ltd. 
(67 Queen Victoria Street, E.C.) are putting on the market & 
smaller size of 200/260-volt, drawn-wire Osram lamp than they 
have produced before. The new lamp, which should have a 
considerable field of utility on account of its economy in current 
consumption, takes only 15 watts, and is rated at 11 British 
candle power. 


Obituary.—The death, on April 6th, of Prof. A. Slaby, at the 
age of sixty-four, is announced from Charlottenburg. Prof. 
Slaby, who will be chiefly remembered in connection with his 
pioneer work in wireless telegraphy, was one of the chief 
lecturers at the Technische Hochschule, Berlin. 

We regret to record the death of Mr. E. B. Bright on 
Monday last, at the age of eighty-two. Mr. Bright did a 
considerable amount of pioneering work in telegraphy, and in 
particular he will be remembered in connection with the laying 
of some 5.000 miles of submarine cables in the West Indies 
during 1869-1872. He was a brother of the late Sir Charles 
Bright. 
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| SUMMARY 


Monpay was the last day for nominating candidates 
for the Institution of Electrical Engineers’ Council 
election. Only one has been added to the nominations 
published in our issue of April 3rd, viz., Mr. R. A. 
Chattock, of Birmingham. (Page 224.) 

A LETTER from M. Latour refers to the patent 


position regarding single-phase motors in Germany. 


(Page 224.) 

In a Paper by Dr. E. Rosenberg, read and discussed 
before the Institution of Electrica] Engineers in 
London, Birmingham, and Manchester, оп self- 
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synchronising machines, the various methods of 
starting were dealt with, and a new method, using a 
small A.C. motor in series with the synchronous motor 
or rotary, due to the author, in which rapid starting is 
obtained, while sparking ‘and current rushes are 
avoided, was described. (Page 225.) 

Ir was held on Appeal at the Middlesex Quarter 
Sessions on Monday that the North Metropolitan 
Electric Power Supply Co. had not infringed the Home 
Office Regulations by employing a youth under 21 for 
cleaning work in а sub-station; as he ‘was properly 
trained and competent he was an “authorised person ” 
under Regulation 26. The youth in question had been 
killed by touching a live conductor on a section of the 
switchboard adjacent to the dead one, upon which he 
had been working, but separated from it by a 2 ft. 6 in. 
gangway. This gangway, however, was not considered 
by the magistrates to be a “division ” under Regula- 
tion 18, but the fine for infringement, of this regulation 
was reduced from £25 to £10 10s. (Page 227.) 

A PaPER by Mr. W. E. Milns, read recently before 
the Birmingham Local Section of the Institution of 
Electrical Éngineers, dealt with & number of points 
tending towards the successful installation of electric 
power equipments in works. (Page 228.) 

A Paper by Mr. К. G. Allen on interpoles was read 
at a recent meeting of the Dublin Local Section of the 
Institution of Electrica] Engineers. (Page 228.) 

AT the annual festival dinner of the Electrical 


Trades Benevolent Institution over £800 was collected, 


and we hope that many more will add their help when 
they realise the good work the Institution is doing. 
(Page 228.) 

THE arrangement of burglar alarms is discussed in 
our Questions and Answers columns. (Page 229.) 

Tre “ Brighton " series system of incandescent street 
lighting is briefly described on page 230. 

SoME additional notes on the Carléon train lighting 
equipment are given on page 230. 

Two new forms of electric sealing-wax heaters are 
described and illustrated. (Page 230.) 

THE annual report of the Comptroller-General of 
Patents for the year 1912 states that there was an 
increase in the total number of applications for patents 
during that year. The tendency to file Complete speci- 
fications with the application is becoming very marked. 
(Page 231.) 

THE evidence before the Marconi Inquiry Committee 
during the week has dealt mainly with personal 
matters. A demonstration of the Poulsen system has 
been made before their Technical Committee. The 
Postmaster-General has announced that certain privi- 
leges are to be granted to the electrical staff taken over 
from the National Telephone Co. (Page 231.) 

Tue Telegraph Patent taken out by V. Poulsen in 
1899 would expire on the 28th of this month if the 
petition for prolongation were not granted. The 
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petition is in the lists for to-day, and we understand 
that it is practically unopposed. Among the specifica- 
tions published by the Patent Office on Thursday last 
is one for a system of keeping the power developed by 
з motor constant by automatically varying the torque 
inversely as the speed, this specification being in the 
names of Crompton & Co., J. C. Macfarlane, and H. 
Burge. Some mechanical details of & motor controller 
are also protected by F. J. Moffett and N. B. Rosher. 
(Page 292.) 

A NUMBER of Bills relating to electric traction 
matters have been before Committees of Parliament 
during the week.—The proposal of the Hastings Tram- 
ways Co. to abandon the Dolter surface contact 
system along the sea front has been rejected.—The 
question of contributions towards the maintenance of 
roads in respect of the running of trolley ‘buses and 
motor ‘buses has been discussed before a House of 
Commons Committee, which is considering a number 
of these bills, and the principle has been laid down that 
at the end of three years an arbitration shall be held 
to determine whether there has been “extraordinary ”’ 
traffic, if so, an amount of compensation payable by 
the traffic authority is to be fixed.—An extension of 


time has been granted for the construction of the : 


Wimbledon and Sutton electric railway. (Page 233.) 

THE Dundee Corporation have a Bill in Parliament 
for the annexation of Broughty Ferry.—An electrical 
exhibition is to’ be held in Southampton.—The 
Walthamstow Council are to supply in Woodford.— 
Mr. H. R. Hooper, a Local Government Board in- 
spector, made some strong comments at Coventry last 
week with regard to the application of profits to relief 
of rates. (Page 235.) 

EXTENSIONS are contemplated at Grimsby, £17,800; 
Lincoln, £12,500; Bridlington, £5,000; and Long 
Eaton, £10,000.—Two 6,000 kw. turbines are required 
at Christiania, and two 5,000 kw. three-phase 
generators and water turbines are required at 
Winnipeg. (Page 235.) 

A DIVIDEND of 9 per cent. is declared on the ordinary 
shares of Babcock & Wilcox, and a satisfactory year’s 
working is reported by the Lancashire Electric Power 
Co.; North Metropolitan Electric Power Supply Co. 
(on the ordinary shares of which 6 per cent. is paid 
with a bonus of 8s.), and the Midland Electric Cor- 
poration for Power Distribution.—Messrs. Johnson & 
Phillips show a balance of £3,315 after meeting depre- 
ciation, &c., but no dividend is paid on the ordinary 
shares. (Page 236.) ` 


, 


CORRESPONDENCE 


SINGLE-PHASE MOTOR PATENTS. 
To the Editor of ELECTRICAL ENGINEERING. 


Sm,—Referring to your statement in your issue of April 
Ərd inst. (page 113) concerning the German patent No. 
153,730/01, I trust you will allow me to observe that the 
E.T.Z. has pointed out nothing whatever as regards the 
validity or purport of the said patent. The E.T.Z. has 
simply published in its issue No. 12 of the current year both 
a letter addressed to them by Mr. F. Eichberg, and at the 
same time my own answer to that very letter of Mr. 
Eichberg's. 

I am not acquainted with the decision of the German 
Patent Office to which Mr. Eiehberg referred in his letter 
to the E.T.Z.; but I do know that there is no patent of 
Messrs. Winter & Eichberg allowing them to confiscate for 
their own benefit my essential work on the compensation 
and commutation of commutator motors, which works have 
become the basis of the modern conception of such machines. 

Beheve me, Sir, yours truly, 
Макісѕ LATOUR. 

22 Rue de Toqueville, Paris, 

April 21st, 1913. 


APRIL 24, 1913. 


THE INSTITUTION COUNCIL ELECTION 


ALLOTING papers for the election of members to 

fill vacancies on the Council of the Institution of 
Electrical Engineers will probably be sent out to- 
morrow. A list of the nominations made by the Council 
itself appeared in our issue of April 3rd, and other 
nominations by the membership could be made up to 
Monday last. Only one other candidate has been pro- 
posed, however, namely, Mr. R. A. Chattock (City 
Electrical Engineer, Birmingham), who, we under- 
stand, is being supported by а number of municipal 


electrical engineers. 

There is only one vacancy for ordinary members of Council, 
and there are now three candidates, Mr. A. L. C. Fell and Mr. 
G. S. Ram, proposed by the Council, and Mr. Chattock. 

Mr. Duddell as President, and Sir Charles Parsons and Mr. 
J. F. C. Snell to fill the two vacancies as Vice-Presidents, are 
unopposed. 

For the three associate membere of Council choice will have 
to be made from four names, Mr. F. E. Berry, Captain 
Henrici, Mr. A. W. Martin, and Mr. S. W. Melsom. And 
for the two vacancies as associates on the Council, there are 
three candidates, namely, Mr. E. Russel Clarke, Mr. Francis 
Ince, and Mr. A. M. J. Ogilvie. 


We have received the following letter from Mr. W. B. 
Woodhouse, Manager and Chief Engineer of the York- 
shire Electric Power Со. :— 

To тне EDITOR or '' ELECTRICAL. ENGINEERING." 

Sm,—Many members of the Institution will, I believe, be 
disappointed with the Council'e nominations to fill the vacancies 
on the Council. This for two reasons: that the constitution of 
the Council seems tending to become official rather than сот. 
mercial; that the local sections have insufficient representation. 

The renewed interest in the affairs of the Institution which 
has shown itself since Dr. Ferranti's presidency, has been due, 
I think, to the feeling that the programme of development 
which he outlined would be followed, and that the Institution 
would become of real practical assistance to the industry. To 
this end should we not have a greater proportion of business 
men on the Council? 

On the present Council the local sections have, in addition 
to their special representatives, Messrs. Dickinson, Faraday 
Proctor, Pearce, and R. K. Morcom. All these gentlemen 
retire, and the Council’s nominees, worthy of the highest honour 
though they may be, do not represent the provinces in the same 
direct manner. The local sections want binding closer to head- 
quarters. I believe this can be attained by fuller representation. 

Yours faithfully, 
W. В. WOooDHOUSE. 


Thornhill, Dewsbury. 
April 15th, 1913. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, APRIL 24тн. 
Institution of Electrical Engineers. 
8 p.m. ‘‘On Phase Advancing,” by Dr. G. Kapp. 
FRIDAY, APRIL 25тн. 
Finsbury Technical College Old Students’ Association. 
8 p.m. шок Concert at Waldorf Hotel. 
SATURDAY, APRIL 26тн. 
Association of Mining Electrical Engineers. 

5.30 p.m. Warwickshire and $. Staffs Branch. At Imperial 
Hotel, Temple Street, Birmingham. “ Automatic Voltage 
Regulation,” by W. J. Belsey. 

MONDAY, APRIL 28тн. 
Institution of Electrical Engineers : Newcastle Students’ Section. 

7.30 p.m. At Armstrong College. “Cascade Connections,” 
by H. V. Henniker. 

Institution of Civil Engineers : Students’ Section. 

8 p.m. At Institution of Mechanical Engineers. Special 

Lecture on “Law Relating to Engineering.” 
TUESDAY, APRIL 29тн. 
Illuminating Engineering Society. 

7.30 p.m. At Royal Societv of Arts. Resumed discussion 
on Mr. A. P. Trotter's Paper on “The Specification of 
Street Lighting." 
| Institution of Civil Engineers. 

8 p.m. Annual General Meeting at Institution of Mechanical 
Engineers. 


The London Electrical Engineers. 


(To-pav) THURSDAY, APRIL 24TH. C. Company.—Recruit Training, 7 to 5 р.п. 
Hopkinson Cup Competition, 7 to 10 p.m. 

Fripay, APRIL 25TH. D. Company.—Recruit Training,7 to 8 p.m Hop 
kinson Cup Competition, 7 to 10 p.m. 

SATURDAY, APRIL 260TH Headquarters open from 10 a.m. till noon. | 

MONDAY, AFRIL 25TH. A. Company.—Recruit Training, 7 to 8 p.m. Со. Train- 
ing, 7 to 10 pom. 

TursDAY, APRIL 20TH, B. Company.—Recruit Training, 7 to 8 p.m. Co. Train- 
ing, 7 to 10 p.m. 


———— —À———————————Ó————————A——UtÜÀ9À — 
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SELF-SYNCHRONISING MACHINES 


A Paper by Dr. E. Rosenberg (British Westinghouse 
Electric and Manufacturing Co.), bearing the above 
title and dealing with self-starting synchronous motors and 
rotary-converters, was read and discussed at the, Institution 
of Electrical Engineers on Thursday last, at the Manchester 
Section on April Ist, and at the Birmingham Section on 
April 9th. 

It is far cheaper, from the point of view of general economy, 
said the author, to make the machines in the power station 
and the cables big enough to carry the magnetising current 
in addition to the watt current, and to let the power factor 
look after itself. If, however, opportunity arises of replacing 
large motors of bad power factor by synchronous motors, which 
may be made to take a leading current, then it may be a 
decided gain and far outweigh the additional complication 
involved. One of the most useful applications of the self- 
starting synchronous motor is for motor-generators, as the 
starting torque is usually only small. The synchronous motor 
works as an induction motor during starting, but in order 
to obtain stability and overload capacity the motor must 
be primarily a synchronous machine, though modified induc- 
tion motors may be used; but in any case heavy damping 
windings, to prevent hunting, must be used. These shoul 
be either squirrel-cage or at least two-phase closed windings. 
Instances are given in the Paper of two 900-kw. frequency 
changers, built by the British Westinghouse Electric and 


Manufacturing Co., Ltd., each coneisting of a 14-pole motor 


for 60 cycles, coupled to a 6-pole generator for 25°7 cycles. 
The rotor of the 60-cycle motor has laminated poles fitted 
with a squirrel.cage, while the 25°7-cycle generator has solid 
cast-steel poles and no other damper. Tests have shown, 
however, that the set can be readily started up from either 
side with the field coils open or short-circuited, the action 
of the dampers reducing the open-circuited field pressure 
as low as a fourth of that calculated on the ratio of the 
number of turns, but a quicker start can be obtained with 
the field coils open-circuited. Due to the heavy pulsations 
of speed immediately before synchronism and to the nearly 
momentary reversal of the magnetism of each pole when one 
is slipped just before slipping into synchronism, violent oscilla- 
tions can be seen on an ammeter in the field circuit. 

The short-circuited field winding represents practically a 
second squirrel-cage, incomplete because it is a "single axis ” 
(single-phase) winding, and because it is shaded to a great 
extent and only traversed by а part of the flux. But it 
will reduce the starting torque in the same way as a reduction 
in the resistance of the main squirrel cage, and also a reduc- 
tion of torque when passing through half synchronous speed. 
On the other hand, the machine can approach nearer to 
synchronous speed as an induction motor, though the theory 
of the induction motor is no longer applicable; but the 
squirrel cage must bring the rotor up to a speed near enough to 
synchronous to enable the synchronising power of the machine 
to accelerate the rotor from this point to synchronous speed. 
It is then shown that for a smooth, cylindrical, laminated rotor 
with distributed winding, and excited with direct current, the 
limiting condition for pulling into synchronism is that the 
amplitude of the superimposed speed oscillation s, should be 
equal to the average slip s, or the limiting value of в,=а= 
L..-(892xn.s.Mv2), where L,, is the average value 
of the synchronising power in kilowatts, m is the supply 
frequency, M is the mass of the flywheel in kilograms, and 
v the linear speed of its radius of gyration at synchronous 


speed in metres per second. This calculation is based on 


the assumption that the machine is not loaded at all, when 
it is only theoretically necessary to pull the rotor up just 
before it actually gets into direct opposition to the supply. 
If, however, the machine is loaded and is brought up to 
speed by в squirrel cage, the limit of slip which still allows 
pulling into synchronism is nearly the same as in an un- 
loaded machine with no squirrel cage, which is brought up 
to the same slip by an external motor. The limit of the 
starting torque for which a self-starting synchronous motor 
can be used is, as a rule, not the torque required for starting 
from rest, but the torque which 
pulling into synchronism. 

For unexcited machines with salient poles, howeyer, due 
to the very high reluctance of the gaps between the poles, 
the magnetic field in the rotor will be so tied to the pole 
pieces that the, magnetic axis of each pole for the greater 
part of each half period will only move slightlv to either 
side of the geometrical centre of the pole. If the residual 


can be overcome for 


magnetism in the poles is small, the rotor will hang on to the 
stator field till it lags approximately half the length of one 
pole, then the lines of force snap and the rotor will slip 
into the field of the next stator pole and hang on to this. 
During the moment of snapping there is practically no rotor 
field to balance the pressure applied to the stator. The 
stator must therefore at this moment creaté its field outside. 
The wattless current in the stator will be very high, and 
the leakage field so increased as to keep the applied pressure 
balanced. If there is resistance or reactance in the machine 
circuit, this will at the moment reduce the terminal pressure. 
In а machine excited by direct current a considerable drop іш 
terminal pressure may be caused by resistance or reactance 
in certain cases. 

Rotary-converters are frequently started, like squirrel.cage 
motors, from low voltage tappings on transformers. In 
general, the procedure is the same as that described for 
synchronous motors, but there are two or threé aggravating 
conditions. There is a commutator with brushes always short- 
circuiting a certain part of the armature, and the field winding 
is not excited from an outside source, but generally from 
the D.C. brushes of the rotary. Commutating poles are fre- 
quently added, and are not fitted with dampers like the 
main poles. The short-circuiting of one part of the armature 
winding will naturally reduce the torque for a given starting 
current. It also causes sparking during the starting period. 
To overcome the tendency of such a machine to run at 
half speed, the commutating pole windings are generally 
short-circuited during starting. To overcome the trouble of - 
brush sparking during starting, as a rule brush lifting is 
resorted to, and only one + and one — brush are left on 
the commutator, so as to enable the operator to recognise 
the polarity to which the machine excites itself and to change 
it by pole slipping if necessary. 

A new method introduced by the author allows self- 
synchronising of the rotary with small armature current, 
prevents sparking on the brushes, aud prevents reversal of 
the field. A starting motor is connected in series with the 
slip-rings of the rotary. This motor generally is an ordinary 
squirrel-cage polyphase machine, but the explanation of the 
mothod is perhaps simplest by assuming а single-phase rotary 
and a single-phase commutator motor for starting, as in Fig. 1. 


Discharge Resistance. 
Еа. 1.—CoNNECTIONS or SELF-SYNCHRONISING SINGLE-PHASE 
Rotary wrrH STARTING MOTOR. 


There are no starting tappings on the main transformer. The 
small switch in series with the single-phase motor is not essen- 
tial. If the high-pressure switch of the transformer and the 
switch of the starting motor are closed, the main low-pressure 
switch being open, the current will flow through the starting 
motor into the rotary, but is limited to a fraction of the full- 
load current of the rotary. The rotary armature represents very 
little impedance. ‘ Assuming, for instance, that for full-load 
current in the rotary the pressure across the slip-rings would 
be 20 per cent. of the normal pressure, then, if the starting 
motor is designed to allow 30 per cent. of full-load current 
to pass through the rotary, the slip-ring pressure will be 
reduced to 6 per cent. of the full-load pressure. The starting 
motor takes practically the full transformer pressure, and as 
with a properly designed rotor this current of 80 per cent. 
can produce a torque far in excess of the starting friction, 
it will, without апу barring, start and bring the rotary up 
to speed very quickly. A current of this value is, as experi- 
ence has shown, not sufficient to destroy the residual magnet- 
ism of the rotary, which represents nearly 1 to 2 per cent. 
of the field ampere-turns. The field circuit of the rotary 
remains connected across the D.C. brushes, and the rheostat 
is preferably put into such a position as to reduce the inserted 
resistance slightly below the value required for normal no-load 
excitation, as is done with ordinary D.C. shunt-wound 
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SMALL INDUCTION MOTORS 


FOR ALL GLASSES OF WORKSHOP DRIVING. 


. PROMPT DELIVERY IN SIZES FROM 
' 4 TO 10 Н.Р. AT ALL THE USUAL 
SPEEDS AND PRESSURES. 


OPEN, PROTECTED & ENCLOSED TYPES. 


HIGHEST GRADE MATERIAL and 
WORKMANSHIP. 


BROWN, BOVERI & CO., Limited 


CAXTON HOUSE, WESTMINSTER, LONDON, S.W. 


And at MANCHESTER, GLASGOW, 
and NEWCASTLE. 


machines to allow quick excitation. As soon as it approaches 
synchronism, the machine will therefore readily excite itself 
like any other D.C. machine. This’ gives on the slip-rings 
an alternating current of a frequency which at first is slightly 
different from the transformer frequency. Assuming that 
the rotary has excited itself to full pressure, then immediately 
before slipping into synchronism the pressure on the starting 


High Pressure richronous 
у Oil Starting Switch Motor 
i e ole 
i. б 
Transformer for °9‹ 


Motor. 009 % Induction Motor 
for starting. 


Fic. 2.—Dr1aGRaM ОЕ CONNECTIONS OF SELF-SYNCHRONISING 


Нісн:Рвезѕ0вЕ THREE-PHase Motor, WITH STaRTING MOTOR. 


‘motor will vary from zero to double slip-ring pressure. 


Immediately the rotary has slipped into synchronism the 
voltmeter will be steady; the pressure can then be adjusted 
and the S.P. main switch short-circuiting the starting motor 
сап be closed. This causes ncither a heavy current rush 
nor sparking at the commutator. No reversal of field polarity 
takes place. The usual time for starting and synchronising 
is 30 to 50 seconds. Momentary pressure surges and current 
rushes occur in the end turns of the windings of the synchronous 
motor when the full pressure is switched on, but by the 
arrangement shown in Fig. 2 these can be taken up by the 
transformer windings. 

If a rotary is fitted with an A.C. booster, it is possible 
to provide the booster with a separate starting winding of 
many turns of comparatively thin wire, and, leading these 
to separate slip-rings or terminals, use the booster like a 
squirrel-cage starting motor with the same number of poles 
as the rotary. This method can be used in special cases. 

By adjusting the excitation of the synchronous machine 


the losses and work done may be divided between it and 


the starting motor in almost any proportion. This is clearly 
shown in Fig. 8, which gives the test results of a six-phase 
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Fic. 3.—VARIATION OF CURRENT, PRESSURE DISTRIBUTION, AND 
INPUT, WITH CHANGE OF Rotary EXCITATION. Lint 


PRESSURE CONSTANT АТ 320 VOLTS. 


1,000-kw. 12-pole 600-volt rotary coupled to a 10-pole starting 
motor. 


Discussion їх LONDON. 


Mr. R. Orserricg (Chief Engineer, G.E.C. Witton Works) 
thought that the reason why rotary condensers had been s 
largely used for improving the power factor of a system was 
because they could then be run at very high speeds and the 
starting was easy. He was surprised that only two out of the 
five usual methods of starting had been mentioned. The A.C. 
method was used extensively in America, and no trouble was 
experienced. Brush raising presented no difficulty. He would 
like to ask the Author what would happen in his system if the 
starting motor got out of order, as there was no synchronising 
gear on the A.C. side, and if it had to be installed the sim- 
plicity claimed for the system would vanish. If in a six-phase 
rotary the neutral point was earthed, it would be necessary to 
provide a switch so that it could be disconnected during starting. 

Mr. А. Н. Seasrook (Engineer and Manager, Marylebone 
Electricity Supply) said that the British Westinghouse Co. 
should be congratulated on the publicity they gave to new 
methods. It was his opinion that all substations should be 
operated by the cheapest-class of labour possible, and the new 
method set out in the Paper provided for this. He had just 
ordered four of these sets, of 1,000 kw. capacity, with power- 
factor correctors. / 

Professor Mites WarxEeR (Manchester Municipal School of 
Technology) pointed out that none of the ordinary methods of 
starting were satisfactory under all conditions. With a separate 
starting motor it was difficult to get started after a shut-down, 
while the A.C. method, using a low pressure on the slip rings, 
was not satisfactory for ordinary working, owing to the large 
current taken. He took great exception to the way some vector 
diagrams and symbols had been used in the Paper, complaining 
that the Author, in common with many others, did not explain 
his diagrams sufficiently, or even draw them correctly. 

Mr. Е. P. Wuitraker (B.T.-H. Design Department, Rugby) 
then read a long contribution, from which it appeared that 
certain investigations of his in general corroborated those of 
the Author with regard to the behaviour of rotaries dorig 
starting. Referring to the curves shown in Fig. 3, he poin 
out that coincidence of phase and equality of voltage could not 
be obtained with the same field. 

Mr. H. W. BoswonTH (Lancashire Dynamo and Motor Co., 
Ltd.) was directly opposed to the Author as to the best type of 
winding for synchronous motors. He preferred the cylindrical 
rotor with distributed winding, which could run at very high 
speeds. His experience was that a single-phase winding was 
sufficient in almost all cases, and the additional expense of a 
three-phase rotor was not warranted. In the ordinary way of 
A.C. starting, if the machine, as is general, is to run at about 
0'8 leading power factor, the air gap may be decreased suffici 


ently to allow starting without an auto-transformer. He did . 


not think that, by using standard machines as Dr. Rosenberg 
did, it was possible to obtain the best results. 

Dr. S. P. Ѕмітн (City and Guilds Engineering College) 
thought the first part of the Paper the more valuable. Surgin 
would still be obtained with the new method of starting, an 
the only way to avoid this was to synchronise properly. He 
had found that by closing the field switch very doni when à 
rotary was up to speed the right polarity was always obtained. 

Мг. W. E. Burnanp (Sheflield) wished to know if, by using 
the two windings, a large rotary could be started up as 8 
repulsion motor. He described a spring clutch arrangement 
which acts as a mechanical damper. 

Dr. E. RosENBEnG replied to some of the points raised. 


Discussion 1х BIRMINGHAM. 


Mr. Forrest (Birmingham Corporation) cofisidered that the 
phase advancer was more suitable for improving the power 


‚ ham) suggested combining the startin 
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factor of a system than was the synchronous motor. The trouble 
due to shock on the end coils of induction machines at starting 
did not occur with synchronous machines. . He considered that 
the H.P. star-delta switch was an inherent weakness. In plant 
with which he had to deal all rotary converters could be started 
either by an induction motor or from the D:-C.-side by inserting 
a temporary resistance across one of the S.P. switches. He 
considered that the extra complications of the author's system 
were scarcely warranted by the advantages obtained, and if 
the motor failed the set could not he started. 

"От. M. L. Kamy (G.E.C., Witton Works) thought that, as 
the starting motor had a certain pressure at, say, 50 cycles 
impressed on it, while the frequency of the pressure induced 
in the synchronous motor had a different value, trouble would 


result. Further, wide variations in the pressure available at the 
starting motor terminals occurred, and the action of the latter 
would thus much affected. 


Mr. Е. J. MorrEerr (Moffett & Kosher) said that a short 
time ago he had seen one of the self-starting, self-syn- 
chronising rotary converters in operation, and was struck by 
the simplicity obtained owing to the absence of starting motor, 
synchronising apparatus and exciter. The machine started up 
with 40 per cent. of the A.-C. supply voltage, and the sparking 
during the starting period was reasonable. Twice the polarity 
built up Prone ut at the third attempt came up correctly. 

Dr. W. E. SvwPNER (Municipal Technical School, Birming- 
motor with the rotary 
so as to start up by means of induced eddy currents; in fact, 
synchronous machines had been known to start up and run their 
engines by being connected on to the mains in error. . 

Mr. W. E. Milns (Supply Department, Birmingham Corpora- 
tion) also spoke, and the Chairman, Mr. A. M. Taylor, added 
some remarks. 

Dr. RosENBERG, in reply, said that on the whole his system 
involved the use of rather less gear than those with ordinary 
synchronising apparatus. Operators’ mistakes were likely to 
cause trouble with any system, and we must depend, to some 
extent, on automatic protective devices. It would not be a 
difficult matter for the station engineer to include a synchroscope 
and thus provide a second method of starting. In answer to 
Dr. Kahn, a large variation in the pressure on the starting 
motor was immaterial when the synchronous machine was near 
synchronism, since its power of pulling in was vastly in excess 
of the power developed by the small motor. In reply to a 


«uestion by Mr. Bentham, he said that he advocated the use 
of the half pressure transformer tapping for machines up to 
500 kw. on cycles and 300 kw. on cycles, the frequency 


being an important factor, since sparking was proportional to 
the ratio of hrush thickness to arm pitch and the latter varied 
with the frequency. 


Discussion at MANCHESTER. 


Prof. Mires WALKER said that at the present time quite 60 per 
cent. of the D.C. converted from A.C. passed through rotaries, 
and he thought it would shortly be increased to at least 90 per 
cent. The importance of Dr. Rosenberg’s development was the 
greater since the use of D.C. was rapidly increasing, while 
A.C. generation was the recognised thing. 

Mr. A. E. McKenzie (Electricity Department, Manchester 
Corporation) spoke as to the practical success of the new methods 
outlined. He had seen large rotaries started and ready for 
switching on the 'bus-bars in 30 seconds, while in the ordinary 
way at least 5 to 15 minutes would be required. 

Mr. K. M. Faye-Hansen (British Westinghouse Co.) pointed 
out the considerable increase in K.V.A. required to improve the 
power factor of a machine when nearly at unity. For instance. 
to improve a synchronous motor from 0°97 to unity required as 
many K.V.A. as to improve an induction motor from 0°7 to 0:8. 

Mr. J. 8. Prex (British Westinghouse Co.) thought that all 
new machines should be submitted to a council of engineers 
before being put on the market. As there was no such impartial 
body, he hoped that the new method described would be con- 
sidered by station engineers to see if it was sufficiently an 
advance to justify its adoption generally. All the initial diffi- 
culties had been overcome, and the system was now, he thought, 
perfect. 

Mr. E. M. Ноилхатовтн thought the greatest field for the 
machines described was in the private sub-stations of works, &c. 

Messrs. С. D. ‘Seaton, Н. G. CuNLiFFE, апа WM. Cramp also 
spoke. 

PDr. E. RosENBERG (in reply) said he considered that above 
2.000-kw. А.С. turbo-generators and  rotaries were more 
economical than D.C. turbos, but for small sizes the D.C. turbo 
was good. Dealing with the cost of the apparatus described, a 
50-h.p. motor with apparatus cost approximately 50 per cent. 
more than the ordinary motors, but for motors of 300 h.p. and 
over there was practically no increase in cost. 


Batti-Wallahs’ Society.—At the last smoking concert of the 
season on Friday last there was an excellent muster. The oldest 
Batti-Wallah, in the person of Mr. Berry, late of Berry, Har- 
rison & Co., now of California, was present, and at the request 
of the Chairman gave two songs. 
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ELECTRICAL REGULATIONS FOR FACTORIES 
. АМ IMPORTANT DECISION 

N appeal to the. Middlesex Quarter Sessions by the 

North Metropolitan Electric Power Supply Co. against 
a conviction for alleged infringement of the Home Office 
Regulations for the Use of Electricity in Factories, has been 
successful. Consequent upon a fatal accident in a sub- 
station, the Home Office prosecuted the company and ob- 
tained a verdict against them in the Highgate Police Court 
last June (ELECTRICAL ENGINEERING, Vol. VIII., р. 386, July 
4th, 1912). A youth named A. R. Shapcott, about 18 vears 
of age, had been killed by a 10,000 volt electric shock from 
а current transformer coupling while cleaning a Brazil excess 
pressure discharger in the North Finchley sub-station. The 
switchboard (a scale model of which was exhibited in court) 
can be made dead in sections, and опе section is separated 
by а passage-way 2 ft. 6 in. wide from the next. The 
company's practice is not to box in all apparatus, but to 
teach the employees that ‘‘every main is alive unless known 
to be dead." Shapcott could have done the cleaning work 
in question without leaving the dead section, but must 
have crossed over deliberately, either by getting down 
from where he was, crossing over the 2 ft. 6 in. space, and 
getting up the other side, or else by crouching down to a 
height of 3 ft. 2 in. and stepping across. His arm then 
came in contact with a coupling insulated with Empire tape 
on & current transformer. This couid have been made 
dead by opening a feeder isolating switch had it been con- 
sidered necessary or expedient to do so. - i 

Mr. J. Hunter-Gray represented the Home Office and 
Mr. Bodkin the company. Evidence was given for the Home 
Office by Mr. Т. G. Styles (charge attendant to the com- 
pany) and by Mr. G. Scott Ram (H.M. Electrical Inspector 
of Factories), while witnesses for the company included 
Mr. P. M. Hunt (one of the company’s charge engineers), Mr. 
A. H. Pott (Chief Engineer, Metropolitan Electric Tram- 
ways), and Mr. E. T. Ruthven-Murray (Engineer-in-Chief to 
the Supply Co.). Mr. C. P. Sparks was present to give 
evidence on behalf of the company also, but was not called. 
The questions at issue arose only on Nos. 18 and 28 of the 
Electricity Regulations, which read as follows :— 

(18) In every switchboard for high-pressure or extra high- 
гош :—. . (4) When work has to be done on any switch- 

ard, then, unless the switchboard be otherwise so arranged as 
to secure that the work тау be carried out without danger. 
either (i) the switchboard shall be made dead. or (ii) if the 
said switchboard be so arranged that the conductors thereof 
can be made dead in sections, and so separated by permanent 
or removable divisions or screens from all adjoining sections 
of which the conductors are live, that work on any section may 
be carried out without danger, that section on which work has 
to be done shall be made dead. 

(28) No person except an authorised person or a competent 
person acting under his immediate supervision shall undertake 
any work where technical knowledge or experience is required in 
order adequately to avoid danger; and no person shall work 
alone in any case in which the Secretary of State directs that 
he shall not. No person except an authorised person, or a com- 
petent person over 21 vears of age acting under his immediate 
supervision, shall undertake any repair, alteration, extension, 
cleaning, or such work where technical knowledge or experience 
is required in order to avoid danger, and no one shall do such 
work unaccompanied. | 

The definition of an authorised person is :— 

* Authorised person °’ means (a) the occupier, or (b) a con- 
tractor for the time being under contract with the occupier, 
or (c) a person employed, appointed, or selected by the occu- 
pier, or by a contractor as aforesaid, to carry out certain duties 
incidental to the generation, transformation, distribution, or use 
of electrical energy, such occupier, contractor, or person being 
a person who is competent for the purposes of the regulation 
in which the term is used. 

The Company had been fined £25 for breach of Regulation 
18, and £2 for breach of No. 28. 

The Home Office contended that the whole switchboard 
should have been made dead under Regulation 18 (d), by 
means of the isolating switch: but the company contended 
that the alternative (ii.) applied as tho passuge-way was a 
"division." Ав regards Regulation 28, the Home Office 
contended that Shapcott was not an "authorised person," 
and that, as he was only about 18, he was not “а competent 
person over 21 vears of nge," so that they said the work 
should not have been entrusted to him. It appears that he 
had three terms of technical training at the Tottenham 
Polytechnic, and that he had worked in the companv's 
sub-stations at Hendon and Edmonton for about ten months. 
He was considered by the company's officials as quite 
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competent for his job, and was designated by Mr. Styles, 
under whom he worked, as “very 'сше” and “Кееп on 
his work." It was. contended by the company that it was 
quite an everyday practice to employ properly trained youths 
for work such as this and that he was quite competent to do 
it; thore was, they submitted, nothing in the Regulations 
to prevent one authorised person working under another, 
and in fact every assistant in a sub-station who had been 
instructed in his duties was an ''authorised person." If the 
Regulation was interpreted in the sense the Home Office 
claimed, it would be impossible to train the rising generation 
in the work. | 
After the hearing of evidence and addresses by counsel, 
the Bench deliberated for a few minutes, and the Chairman 
(Mr. Montague Sharpe) announced that they were unanimous 
in allowing the appeal as regards Regulation 28, as they 
considered Shapcott an ‘authorised person." They can- 
sidered, however, that there had been an infringement of 
Regulation 18, but reduced the fine in this case to £10 10s. 


WORKS DRIVING 


PAPER entitled ‘‘Economies in the Use of Electric 

Power," by Mr. W. E. Milns, was recently read 
before the Birmingham Local Section of the Institution of 
Electrica] Engineers. The author emphasised the necessity 
for technieal knowledge for electric power canvassers, and 
pointed out that reduced cost of power was by no means the 
most powerful argument in favour of changing over to electric 
drive. Often the reduced cost of labour and increase of 
output formed the greater economy. He gave a warning 
that the most efficient mechanical arrangements should not 
be installed regardless of cost. It was sometimes cheaper 
in the end to consume а little more current and save capital 
outlay than to introduce expensive mechanical alterations. 
Each case must be decided on ite own merits. Many com- 
parisons of estimated costs of steam or gas and electric 
driving were quite incorrect, as they failed to take into 
account the variable nature of the load. Some examples 
of the magnitude of the load taken in various trades wer 
given and an interesting series of actual results of savings by 
conversion to electric drive. Thus, in a 1,387-h.p. installation 
when driven by steam, conversion to electric driving reduced 
the annual power cost from £6,000 to £4,000, and for two 
other cases of 200 and 80 h.p. the reductions were from 
£1,680 to £1,476, and from £750 to £504 respectively. 
Similarly in a 25-h.p. town gas-driven plant the cost was 
reduced from £130 to £104, and in a 40-h.p. suction gas 
plant from £156 to £144. There are various other considera- 
tions that should be pointed out to the manufacturer who is 
asked to consider electric driving, such as the superior con- 
stancy of speed obtainable (in connection with which it should 
be pointed out that the steam engine falls to its lowest speed 
just at the money-earning period), the saving of floor space 
and the incidental convenience of electricity for small portable 
apparatus. Again, the conditions of labour and employment 
in electrically-equipped factories are usually far superior to 
those found in works utilising any other form of power. 

In the discussion, Mr. Fennell said he thought a point of 
reat importance in prospecting for customers was to offer a 
ree trial wherever possible, even if only on a small scale. 
Mr. N. B. Rosher mentioned a method adopted by a certain 
firm for checking the power costs by taking them as a ratio 
of the total sales; thus in 1907, when the works were gas-engine 
driven, the ratio was 0°83, but in 1910, with electric motors, 
the ratio was 0°74, showing a saving due to electricity of 
approximately 12 per cent. А very striking instance of saving 
in a steam-driven rolling mill recently electrified was that the 
whole of the new plan will have paid for itself in two years. 
Mr. Foster (Siemens Bros. Dynamo Works) believed that, with 
the exception of flour milling, all trades in Birmingham were 
adaptable to the electric drive. The author. in the course of 
his reply, said, in reference to Mr. Fennell's remarks, that a 
trial was often not practicable, for the reason that a gas-engine 
bed-plate was frequently not the place to put an electric motor 
to secure an efficient drive. 
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Investigation of the Cause of an Explosion.—A curioug ex- 
plosion which occurred at Hebburn-on-Tyne on March 30th, 
causing the death of two persons, was inquired into at an 
inquest which was resumed in the presence of several gas and 
electrical experts last week. It appears that smoke was seen 
coming through the skirting board of the room in question 
shortlv before the explosion, and a smell similar to that of 
burning insulation was reported, as well as a smell of gas. A 
failure of the electric lighting in adjoining premises also 
occurred just before the explosion. The inquest was further 
adjourned till to-day for examination of the cables and gas 
mains to be made. 
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INTERPOLES 


PAPER on "Interpoles, Their Design and Use," was 

read by Mr. К. С. Allen, at the Dublin Local Section 
of the Institution of Electrical Engineers, on April 
llith. The author stated that the use of interpoles had made 
the uso of high speed D.C. machines possible, and there was 
a growing tendency on the part of some manufacturers to 
employ interpoles on low-speed generators and motors also. 
The chief functions of interpoles were: (1) to neutralise 
armature reactions upon the field, and (2) to effect straight- 
liue commutation, i.e., to neutralise the inductive effect of 
that portion of the armature winding which was short-circuited 
at the moment of commutation. : 

In order to effect (1), the ampere-turns on the interpoles 
must be sufficient to counterbalance the distortion of the 
field due to the armature current. In a non.interpole machine 
extra ampere-turns had to be allowed to compensate for the 
demagnetisation and distortion due to armature reaction. 

As a consequence, on interpole machines 8 smaller root- 
density could be used, thereby effecting an economy of 
umpere-turns in the main field. Also, and chiefly, a con- 
The practical effect 
was a saving of 85 per cent. of ampere-turns, against which, 
о» must be set the cost of the copper on the inter- 
poles. 

Summarising the advantages of interpoles, Mr. Allen 
claimed that a wave-winding could be used for almost any 
output; the number of turns per commutator-segment could 
be increased, and thus the number of segments required could 
be reduced; forced ventilation could be used, and thus greater 
densities of flux and current might be employed, and the 
efficiency curve at light loads was improved. On the other 
hand, the disadvantages arising from the use of interpoles 
were that the natural ventilation was impeded owing to the 
blocking of the spaces between the field magnets by the 
insertion of the auxiliary poles; and also, it had been observed 
that interpole machines did not always work well in parallel 
with those without interpoles. 

Owing to the lateness of the hour the discussion was post- 
poned to the next ordinary meeting. 


THE ELECTRICAL TRADES’ BENEVOLENT 
INSTITUTION | 


HE Annual Festival Dinner of the Electrical Trades’ 

Benevolent Institution was held at the Trocadero 
Restaurant on Wednesday last week. In proposing the toast 
of the evening, the Chairman, Mr. George Sutton, said that 
the funds of the Institution only amounted to about £4,000, 
which was not worthy of a great industry in a country famous 
for its energy in philanthropic channels. In his appeal for 
funds he was ably supported by an eloquent speech by 
Mr. A. Bruce Anderson, and £854 6s. was collected (about 
double the amount of last year). Mr. E. Byng then offered 
a donation of £100 if nine others would subscribe a similar 
amount within three months. Mr. Sutton and Mr. Hugo 
Hirst each promised to subscribe £100 on these conditions, 
and it is to be hoped that the seven more similar donations 
will bo made. 

Contributions to the funds are urgently needed to enable 
the Benevolent Institution to carry out the charitable pur- 
poses for which it is formed, namely, to relieve cases of 
poverty and distress among those connected with the elec- 
trical industry. The £854 collected at the dinner being, 
as it is, double the amount collected last year, shows some 
advance, but far, far more than this is needed. The enormous 
development of the electrical industry in this country must 
necessarily bring in its train cases which should appeal to 
the benevolence of those more fortunately situated. Every 
one of the workers in the elcctrical field should contribute 
according to his means, or according to the degree of success 
he has himself attained, to a fund destined to give a helping 
hand to those who have been less prosperous. Small con- 
tributions are welcome, as well as large ones, and should 
be sent to the Secretary, Mr. F. В. О. Hawes, 18 Park 
oe Vauxhall Park, South Lambeth Road, London, 

Aa 


The Northampton Institute Magazine.—The April number of 
the magazine conducted by the Day Students’ Union of the 
Northampton Polytechnic Institute contains, among other items, 
some notes on the theory and practice of illumination, by Mr. 
J. G. Gerritz; the continuation of an article by Mr. Ё. M. 
Denton on the Homopolar Generator; and an article by Mr. 
N. E. Paine on the motor converter. 
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QUESTION 


— 


AND ANSWERS 


BY PRACTICAL MEN 


RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problema that have arisen $n actual ртаейсе. 
Questions which we consider ој sufficient general interest to our 
readers will either be replied to under "Answers to Corre- 
оаа or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in thie column. 

Answers: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attac to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in hia opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. А 


Write оп опе side of the er only, and if diagrams are sent, 
draw them оп а separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both зп 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision ia final. 


QUESTION No. 1,336. 


Please give the best method of semi-indirect lighting of offices 
arranged as follows :—Room, 65 ft. by 23 ft. by 14 ft. high; 
six double desks across the room, each at present with aix 
32-c.p. tantalum lamps; height of lights over desks are 2 ft. 
Desk centres, 3 ft. 9 in.; height, 3 ft. 6 in.; lengths, 19 ft.; 
passage down one side, 4 ft.; up whitewashed ; end walls 
dark green; large windows at each side of room. There are no 
obstructions such as pillars. Compare cost of installing and 
current consumption with B.O.T. unit at 1d.—'' Man.” 


(Replies must be received not later than first post May ist.) 
ANSWERS TO No. 1,334. 


I should be glad if any of your readers would give their 
experiences of the various kinds of ‘‘burglar alarms "—not 
necessarily confined to the ultimate test—as suited to an occupied 
house, 3.е., where communication with a police station or boy 
messengers’ office is not important. I am aware of the system 
of ''treads" in the floor, working bells and lights by clock- 
work, which has been satisfactorily tried, but desire to know 
of any other efficient methods.—"'' В.” 

The first award (10s.) is made to C. О. PeEaxe for the 
following reply :— 

With reference to the above, I should like to say that 
a system of burglar alarms with which I have had to do 
has given every satisfaction for a number of years, and has 
the advantage of being comparatively cheap to instal and, 
further, to require almost nothing in the way of expense or 
attention for upkeep. All doors on ground level have let 
into the woodwork near the (upper) hinge & brass plate, from 
which a small brass knob protrudes, this being forced back 
flush with the plate, when the door is closed, by means 
of a dise (similar to a brass carpet-tack) attached to the edge 
of the door itself. Each window, also, in a position which 
might attract the prospective burglar has a similar fitting 
let into the woodwork. Each of these fittings is, of course, 
merely a S.P. switch, contact being made when the brass 
ball comes out beyond the level of the plate. АП these 
awitches are wired up in parallel with each other in the usual 
way, and in circuit with three or four large Leclanché cells 
and а fair-sized electric trembler bell possessing a special 
feature, to wit, when once the switch circuit has been com- 
pleted and the bell thus set working, a string must be pulled 
in order to stop the Jatter, in addition to opening the bell 
switch. Ав practically arranged in, say, a large private house, 
for example, the bell would be on one of the upper bedroom 
floors and, near by, a small switch would be placed, thus 
enabling doors and windows being open during the daytime. 
The switch would then be closed by the last person retiring 
to bed at night-time. 


The second award (5s.) is made to '' ALARM, 


fellows :— 
In reply to this question, the writer has installed several 


nrrangements of burglar alarms, specially adapted and installed 


who writes as 


іп country mansions. As “B” points out, he is aware of the 
system of treads and working of bells, &c. The following 
arrangement (see diagram), however, may be of use to him, 
and is one which is not, I think, usually installed. Further- 
more, it will be quite easy to see that it could be adapted to 
automatically communicate with the local police station, | 
gardener's cottage, &c., at the same time illuminating the 

mansion and immediate surroundings. From the diagram it 
will be noticed that one lamp is arranged to be switched on 
in each room immediately occasion arises. The control or 
controlling switch could be arranged to automatically work 
on the opening of a door, or may be placed in convenient 
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position, usually in the proprietor's and butler's bedrooms, 
landings, &c., and controlled by hand. The control: switch 
operates a magnetic switch, which in turn closes the necessary 
circuits. It will further be seen that by this arrangement 
the single lamps in each room may also be operated in con- 
junction with the other lamps without interfering with the 
special circuit. The magnetic switch could be designed to 
break the circuit automatically after use. Bells can be rung 
at the same time, thus calling attention that the alarm switch 
had been closed. 

With regard to the question of treads; this system the 
writer has found unsatisfactory, as at times the springs become - 
weak, and very often refuse to act efficiently. 


Condensing Plant at Leeds.—A repeat order for a large 
surface condensing piant for the Leeds Corporation Electricity 
Works, capable of dealing with 130,000 lb. of steam per hour, 
has been received by the Mirrlees, Watson Co., Ltd. (Scotland 
Street, Glasgow). The plant will be connected to a turbo- 
alternator, for which Messrs. Willans: & Robinson have just 
received the order. The condenser of this installation is 
generally similar to the one described in ELEcTRICAL ENGINEER- 
ING, June 135th, 1912, page 317, and was specially designed to 
suit the conditions of dirty water from the River Aire, which 
contains & large amount of woollen material, which, along with 
mud, soon clogs up the ordinary type of condenser. All the 
tubes can be cleaned out whilst the plant is in operation, and 
the flow of the cooling water can be reversed without inter- 
fering with the running of the plant. The condenser is of the 
vertical pattern, having 24,800 sq. ft. cooling surface. The 
total height of the condenser is 28 ft., and it weighs 85 tons. 


I.E.E. Qualifying Examinations for Admission as Stndent.—The 
Institution of Electrical Engineers does not hold a qualifying 
examination for admission ae student, but on and after June 
lst all candidates for election to the class of students will be 
required to have passed one of the examinations contained in 
the following list, which hae just been circulated :—(1) The 
Matriculation Examination of any University in the British 
Empire; or the Responsions Examination of the University of 
Oxford; or the Previous Examination of the University of Cam- 
bridge. (2) The Studentship Examination of the Institution 
of Civil Engineers. (3) The School-leaving Examination for 
the Scottish Education Department. (4) The Naval Cadet 
Passing-out Examination. (5) The Entrance Examinations for 
Woolwich and Sandhurst. (6) The School Examination (for 
School-leaving Certificate) or the Senior School Examination of 
the University of London. (7) The Oxford or Cambridge Local 
Examination. (A Senior Certificate, provided it covers English 
and Elementary Mathematics.) (8) The Oxford and Cambridge 
Higher Certificate (provided it covers English and Elementary 
Mathematics). (9) The Abiturienten Examination of anv 
German or Austrian Secondary School, or the corresponding 
examination of similar schools in other countries. (10) The 
Certificate of any other Educational Authority which may be 
recognised by the Council of the Institution as equivalent for 
the purpose of admiesion to the class of Students. 
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THE “BRIGHTON ” SYSTEM OF STREET LIGHTING 


ESSRS. SIEMENS BROS. DYNAMO WORKS, LTD. 
(Tyssen Street, Dalston) have sent us some particulars 
of their series system for street lighting, in which low. 
voltage high candle-power tungsten lamps in suitable fittings 
are directly substituted for arc lamps. In Brighton, where 
the system is employed, 46-volt 400 candle-power ‘* Wotan ” 
lamps, taking about 8 amperes, are replacing the former 
8-ampere arc lamps, connected five in series on the 230-volt 
mains. The existing substitutional resistances and automatic 
cut-outs for cutting in the resistance when a lamp fails are 
being utilised, we understand, without alteration. For longer 
series of lamps, simple short-circuiting cut-outs are employed, 
which sre contained in the Jaribholder itself; these simply 
short-circuit the.terminals of any lamp which burns out, as 
the increased voltage divided over a large number of lamps 
is not serious. In the simplest form, the short.circuiting 
device consists of a film of colodion between two plates of 
easily fusible metal. This is a non-conductor at 50 to 100 
volts, but when the lamp burns out the whole pressure of 
the series occurs between the two plates and sparks through, 
short-circuiting them. Another device, which is already in 
use, is a small electromagnetic short-circuiting switch, also 
placed in the lampholder; its coil is in shunt with the lamp 
terminals, but the ordinary lamp voltage is not sufficient to 
actuate it. As soon as the voltage rises, owing to the lamp 
burning out, the coil acts and short-circuits the lamp. 
Messrs. Siemens inform us that the services of their special 
staff аге at the disposal of any members of the trade to 
co-operate with them in connection with any scheme they 
may have on hand. * 


THE CARLEON TRAIN. LIGHTING EQUIPMENT 


ESTS on the Carléon system of train or automobile 
lighting, described in ELECTRICAL ENGINEERING last week, 
page 219, have given the results shown in the curve here 
reproduced. The pressure variation, it will be seen, is 
about 12 per cent. up and 4 per cent. down in the present 
state of development of the system, which will doubtless be 
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improved on. Ву an unaccountable error our description of 
this machine last week read: ‘The armature winding is 
supported on an iron tube fixed to one end of the field magnet 
casting. . . ." This is obviously impossible, and the sen- 
tence should read: "Is fixed to one end of а bronze casting 
keyed to the shaft." 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


VACUUM CLEANERS.—A leatlet from the General Electric 
Co., Ltd. (67 Queen Victoria Street, E.C.), describes the 


several types of vacuum cleaner. The smallest is the ‘Little 
‘Briton " pattern, which is fitted with two pairs of bellows 
actuated by a 1/10th-h.p. motor enclosed in a polished oak case. 
The weight of this is 45 lb. More powerful bellows models 
are “Карі, with three bellows, and the ''Express," with 
віх. For stationary plants of greater capacity there is also 
the “Turbine” equipment, with a vertical multistage centri- 
fugal suction fans driven by a 3-h.p. motor mounted on the 
top. Another machine dealt with is the well-known “Magic” 
cleaner, in which the motor, fan and dust receiver are all 
mounted on one handle. A very complete series of accessories 
. 18 included for all these machines. | 

LIFTS.—A pamphlet from Scholey & Co., Ltd. (151 Queen 
Victoria Street, E.C.), points out the much smaller cost of 
working electric lifts than hydraulic lifts. 
. ELECTRICITY IN THE CEMENT INDUSTRY.—A fine 
illustrated pamphlet (in German) from the Allgemeine Elek- 
tricitàts Gesellschaft deals very fully with the applications of 
electric power in the cement industry. - 


Crystal Palace School of Practical Engineering.— The 121st 
awards of certificates was made by the Earl of Plymouth last 


Thursday, and opportunity was afforded for visitors to inspect 
the school. 
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SEALING WAX HEATERS 


WO new types of electric sealing wax heaters have just 

been put on the market by Simplex Conduits, Ltd. (116 
Charing Cross Road, W.C.). The use of such appliances has 
great advantages over flame-heated apparatus from a fire 
risk point of view.’ In the type of heater shown in Fig. 1, 
which is for use in factorics where a large amount of packing 
and paper parcelling is done, such as in the tobacco trade, 
the sealing wax is placed in the inner receptacle, and is 
allowed to run over the two slopes at either end, which 
are also heated to prevent the wax from cooling down, and 


Fic. 1.—'" PrLExsiM " SEALING Wax HEATER. 


can be picked up by the flaps of the parcels to bo sealed. 
Where it is required to make use of an ordinary seal impress, 
the wax can be allowed to run down the slopes, which are 
speoially shaped at the bottom to allow the wax to drop off. 
The amount flowing out of the central chamber can be 
accurately regulated by opening or closing the two apertures 
with the small shutters provided. Any excess wax is 
caught in the tray upon which the heater stands and used 
again, thereby guarding against waste. The appliance is 
substantially constructed in black enamelled iron, and, being 
double ended, allows two persons to work with it at the 
same time. | 

The heater shown in Fig. 2 is intended for chemists, and 
other trades where a large quantity of small packages 
require sealing. It is suitable for fixing to the wall, and 
for use with the ordinary sealing wax supplied in sticks. 
The latter is pressed on to the heated cast-iron point, which 
is so shaped as to allow the melted wax to.fall off the point 


Fic. 2.—WarnL PATTERN SEALING Wax HEATER 


in the form of small drops suitable for receivin i 

The heated portions are insulated and a aoe ae 
base, which always remains cool. The heater is ready for 
use in three or four minutes from switching on. The’ con. 
sumption is so low, however, that it may be kept con- 
tinuously on circuit. The heated point is of neste as is 
also the base; the barrel containing the heating element 


is nickel-plated, and the whole is mounted i 
wood block. СЫРЕ 


Electric Ambulances.—At ап inquest at So 
death of a man who was found ipd m n E = 
Coroner Ж Waldo) referred to -the advantage of the City 
system of electric ambulances, one of which had been called 
in this case. He said that the case furnished stron р of 
the necessity of having electric ambulances all over the ito 


polis. This view was unanimouslv endorsed de me 
rider to their verdict. Йй by the Jury ina 
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ANNUAL PATENTS' REPORT 
HE annual report of the Comptroller-General of Patents for 
the year 1912 states that the motor-car and allied industries 
are ко for the most prominent group of inventions, 
over 1, inventions relating to internal-combustion engines 
being received. A considerable increase occurred in the construc- 
tion of small dynamos for lighting motor-cars. The loss of the 
Titanic was responsible for many patents for arrangements to 
enable a wireless. distress signal to be received, even though the 
operator is off duty. Now that the first automatic telephone 
exchange for public use in this country has been opened, much 
inventive ingenuity is being devoted to the subject, more par- 
ticularly to the difficult problems of junction and trunk line 
working, and to semi-automatic and other methods for facilitating 
the gradual introduction of automatic systems. Compared with 
the year 1911, the number of applications accompanied by pro- 
visional specifications rose from 19,524 to 19,825, an increase 
of 15 per cent., and those accompanied by complete specifica- 
tions from 9,829 to 10,264, an increase of 4'4 per cent.—by far 
the highest number on record for any one year. The total 
number of applications rose from 29,355 to 30,089, an increase 
of 25 per cent. - The total number of complete specifications 
received was 18,853, compared with 18,662, an increase of 1 per 
cent. The number of applications filed has remained fairly 
constant during the last ten years, but the tendency to file à 
complete rather than a provisional specification upon application 
becomes more marked every year, the proportion of complete 
to provisional specifications filled on application being now nearly 
52 per cent., as compared with 48 per cent. in 1907, and 30 per 
cent. in 1 The total number of specifications (provisional 
and complete) received was 38,078, as compared with 38,186, 
an increase of 492, or 1°3 per cent. ' 

The largest number of applications made on any one day was 
159 —on April 4th, and the smallest 48—on August 17th. It 
appears that 1,188 of the complete specifications filed upon 
applications made in the year 1911 were reported as wholly 
anticipated, 10,195 as partly anticipated, and 5,294 as not 
anticipated. Of those anticipated, 10,295 were amended without 
a hearing taking place, and 677 after a hearing and decision. 
In 302 cases a reference to a previous specification was inserted. 
There was an increase in the number of applications received 
in 1912, as compared with 1911, from all parts of the United 
Kingdom except the Isle of Man, and also a small increase in 
those received from Canada, Índia and the West Indies. On 
the other hand, there was a considerable decrease in the numbers 
received from the Australian Commonwealth, New Zealand and 
the South African Union. There was an increase in the number 
received from China, Japan, the United States, and some other 
countries, and a decrease in those from Belgium, France, Ger- 
тапу, Hungary, Russia and Sweden. ` 

There were 42 applications for restoration of patents lapsed 
due to the non-payment of renewal fees, 27 patents were restored. 
two applications were withdrawn, and the remaining 15 are 
pending. There were five patents revoked during the year. No 
extensions of term beyond the usual maximum life of fourteen 
years were made, so that there are only three patents with 
extended lives now in force. | 

The names of twelve patent agents were added to the Register 
during the year, the total number on the Register on December 
315% being 272. | 


Osram Lamp Patents.—Messrs. Ehrich & Graetz and 
Messrs. Krupka & Jacoby, as announced in an advertisement 
on another page, have admitted the validity of Letters 
Patent 28,899/04. and other Letters Patent owned by the 
Osram Lamp Works, Ltd., and have agreed to cease import- 
ing or selling any lamps that infringe these patents. 

Silica Lamp Laboratory Ontfits.—The Westinghouse Cooper 
Hewitt Co., Ltd., have lately placed on the market a special 
laboratory outfit for investigating and applying to commercial 
purposes the properties of ultra-violet rays. They may be used 
for testing the fastness of colours and the quality of dyes. We 
are informed that many firms manufacturing high-grade carpets 
are using these quartz lamps to obtain comparative tests with 
a minimum of time and expense. The application to sterilisa- 
tion is another interesting development which provides for a 
tremendous range of work. To protect the eyes and skin of 
the user of these lamps from their rays the lamps are screened 
with a sheet of commercial glass. 

Indirect Lighting at Cinematograph Theatres.—The British 
Thomson-Houston Co., Ltd. (Mazda House, Upper Thames 
Street, E.C.), have sent us some particulars of the lighting of 
the Holderness Hall cinematograph theatre at Hull. which is 
carried out on their ''Eye-rest" indirect eystem. The advan- 
tazes of this now well-known system have often been pointed 
ont in our columns, and only recently we referred to its adop- 
tion at a picture theatre in Liverpool. In the present case, 
in which there is complete harmony between the architectural 
and illumination schemes, the equipment consists of one 14-in. 
and four 30-in. fittings in the main hall, two 430-in., three 
18.in. and one 14-in. fitting over the gallery. and four 24-in. 
fittings under the gallery. The entrance hall and lounge is 
lighted *by four 14-in. fittings. 
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TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


In reply to a question asked in the House of Commons by 
Mr. Joynson-Hicks regarding the case of the electrical staff 
transferred from the National Telephone Co., on Thursday 
last, the Postmaster-General said that he had now secured 
the consent of the Treasury to the creation of a considerable 
number of additional established posts and to grant to those 
who do not secure certain privileges attendant upon ‘* estab- 
lishment ” a special allowance of 1s. per week. In a printed 
reply to à question by Mr. Goldman, he gave last week some 
figures of the increase of telephone stations during the last 
five years. Whereas in 1907 there were 188,697 stations in 
London and 349,685, these figures were now 227,218 and 
452,839 respectively. The rate of increase each year, how- 
ever, was declining in both cases. 


It is reported that at the tests of the Poulsen system between 


Lyngby (near Copenbagen) and Cullercoats, before the Tech- 
nical Committee, in connection with the Marconi inquiry, 
messages were received at the rate of 100 words per minute 
at the request of the Committee, although 300 to 400 words 
per minute had been previously attained. It is stated that 
a regular Transatlantic service by the Poulsen system will 
be commenced next autumn. 

Last week, before the Marconi Inquiry Committee, Sir 
Henry Norman repudiated the suggestions that he was in 
any way connected with the Poulsen Co., and the examina- 
tion of Mr. Godfrey Isaacs, which had lasted four days, was 
concluded. Evidence of some stockbrokers was then taken, 
and on Monday the interest centred chiefly round the ex- 
amination of Mr. H. Rose, solicitor to the Poulsen interests 
in England, who refuted the allegation that he started 
rumours to destroy the reputation of Ministers to gain his 
clients’ ends, and described the issuing of the Poulsen 
prospectus, which was in no way secret, and the steps that 
were taken ta assert the claims of the company, which he 
thought had not been fairly treated. His cross-examination 
was taken yesterday. 

In reply to a question in the House of Commons asked 
by Captain Jessel, the Postmaster-General states that the 
automatic telephone exchanges installed at Munich have 
heen inspected by the officers of the Post Office, and he hopes 
shortly to be in a position to proceed with a trial installation 
of the type of equipment in use in that eitv. Other types 
had.already been tested with satisfactory results. We under- 
stand that in Munich 10,000 out of а total of 45,000 lines 
are worked automatically. | 

According to their annual report, although the installa- 
tion of the plant has been considerably delayed by the war, 
a good deal of construction work has already been done by 
tho Constantinople Telephone Co. Practically all the under- 
ground piping is finished, and over 26 kilometres of cable 
have been placed in position. The erection of poles on 
the outlying routes is in progress, and the three principal 
exchanges, Stamboul, Pera, and Kadikeuy, are well advanced. 

According to the Elektrotechnische Zeitschrift, the Hoch- 
frequenz-Maschinen A.-G. of Berlin (owning the patents of 
Dr. Goldschmidt for high-frequency generators for wireless 
telegraphy) is erecting in Eilvese, Hanover, and on Hickory 
Island, New Jersey, respectively, two large wireless stations 
for Transatlantic telegraphy. The steel towers are over 
800 feet high. 

At the meeting last week of the Automatic Telephone 
Manufacturing Co., the report and accounts were adopted, 
and a profit of £18,498 on the first year's working was 
reported. Reference was made to the order placed by the 
Post Office for an automatic exchange of 6.800 lines at Leeds, 
but work has not vet been commenced on the site. An 
order has also been received for an automatic exchange at 
Cordoba (Argentine). 

Automatie telephone working is to be adopted at several 
suburban exchanges in Sydney and at Perth, Australia. 

The cable between Duala and Fernando-Po was down on 
April 10th, but was repaired on the 18th.— The Oran-Tangier 
cable wag restored to working order on 18th inst., and the 
Bagdad-Bassorah line failed on 19th inst., and was put 
through again on the 21st.—The Italian Administration 
notifies that the wireless service to ships by the Cataldo 
(Bari) station has been suspended.—The cable between Perim 
and Djibouti failed on the 21st inst., while on the 22nd 
the Compagnie Francaise Télégraphiques succeeded in again 
repairing their Paramaribo-Cayenne cable. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


APRIL 24, 1918. 
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(This Patent Record ts compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published April 17, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 

28,868/11. Protective Gear for A.-C. “Distributing Systems. 
B.T.-H. (G.E.C., U.S.A.). A pair of relays for parallel feeders, 
each having a working coil excited from a current transformer 
in the feeder, and a restraining coil. The restraining coil of 
one relay is excited from the protective transformer of the 
other feeder. The arrangement may consist of a balance con- 
tact arm, which may be mechanically biased, controlled by 
the two coils. The arrangement may be used in the method 
described in Patent No. 11,979/08. Two figures. 

4,995/12. Motor Control. Crompron & Co., J. C. Macrar- 
LANE, and Н. Burce. ln a system where an auxiliary motor 
rotating in the same speed ratio as the main motor, and 
developing an opposing E. M.F. to the supply is used, a fine 
wire winding on the main motor is connected across a source 
of constant pressure, is arranged im series with the auxiliary 
motor, while a field winding on the auxiliary motor is in 
series with the main motor armature. By this means the power 
developed is kept constant, as the torque is varied inversely 
as the speed. Two figures. 

7,014/12. Control of Contactor Switches. B.T.-H. (G.E.C., 
U.S.A.). This specification covers some improvements in the 
construction of contactor switches or relays, so as to obtain 
with more accuracy а varying current limit tg suit varying 
conditions of service. On the relay there are series coils which 
hold the relay open until the current decreases to a certain 
point. This coil can be set to hold at a high current, so that 
the car will mount grades, and yet this high current will not 
occur on the level. The plunger of the relay coil has a dashpot, 
whose descent is retarded in accordance with the current in 
the series coil bv magnetically acting on the plunger by means 
of the series coil in opposition to the downward pull due 
to gravity. Adjustability is obtained by movable cores in the 
series coils, and by an adjustable stop in the upper end of 
the relay spool, which varies the vertical play of the movable 
cores or plunger of the relay. Three fizures. 

13.375/12. Arc Lamp Electrodes. B.T.-H. (6.E.C.. U.S.A.). 
Instead of making ‘‘non-consuming " negative electrodes of a 
magnetite mixture, they are made of an alloy of copper and 
aluminium in the proportions of about 92 to eight. It is 
claimed that with this alloy the arc keeps steady. One figure. 

16,827/12. Wireless Telegraphy. W. P. THomrson (Gea. für 
Drahtlose Teleg.). Ап auxiliary dischargestarter called an 
"ignition" arrangement is used to bridge over the working 
spark gap іп a low pressure quenched spark system. The 
“ignition” is effected by a high frequenoyv discharge from 
an auxiliary circuit, the capacity of which is smaller than 
that of the condenser circuit. Ву this arrangement the ''igni- 
tion" energy is reduced to a small fraction of the working 


energy. Five figures. 
2C,113/12. Motor Controllers. К. J. Morrerr and N. В. 
Rosner. Ап improved construction for switches having two 


or more positions, in which а contact arm is rotated step by 
step by a ratchet wheel, is described. A hand lever engages 
with a longitudinally sliding bar carrying а pawl, which 
engages with a ratchet wheel to rotate it one tooth at a time. 
The return movement of the ratchet wheel is prevented by a 
pawl connected to a hand-operated releasing gear for allowing 
the switch arm (connected to the ratchet wheel) to be returned 
to its “off” position by means of a spring. Тһе return 
movement of the bar is controlled by a dashpot. One figure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Marks (Brown, Boveri) [Generator load equalising] 
29,178/11; Leirxer [Regulating dynamos} 7.776/12; MÜLLER 
{Insulators} 7.972/12; CALLENDER’S CaBLE Co. and PIPKIN 
[Armoured cables] 14.157/12. 

Dynamos, Motors, and Transformers: VANDERVELL and 
Мірсіку [Dynamos] 8.040/12; Hewitt [Vapour rectifiers] 
22,246 /12; SPINELLI [Static transformation of three-phase current 
to single-phase : frequency multiplied by three] 2.471 /13. 

Electrochemistry: HELBRONNER. Vox RECKLINGHAUSEN and 
Henri [Sterilisation of milk] 14.958 /12. 

Ignition: Ketrertnc [Engine starting] 29.085/11, 29,344/11, 
29.070 /12, 29,0835;12, and 504/13. 


Switchgear, Fuses, and Fittings: OLMSTED [Pressure regulators 

for dynamos] 8,063/12; В.Т.-Н. (G.E.C., U.S.A.) (Control 
systems] 11,466/12; LippLe (Gordon Elec, & Mfg. Co.) [Switches] 
24,932/12; De Frerres [Sign flasher contact gear| 3,006/13; 
GRUBER (Mercury switches] 4,297/13. 
. Telephony and Telegrapny: Hevurtiey (Telegraphy] 7,786/12; 
PEDERSEN [Relays, microphones, &c.] 7,888/12; Duser [High- 
frequency apparatus] 8,196/12; HaAvwoNp-BaARKER [Telegraph 
transmitters] 8,352/12; Hunter and SHAND [Simultaneous trans- 
mission of telephonic, telegraphic, and signalling current over 
power lines] 13,355/12; Siemens Bros. & Co. (Siemens & Halske) 
[Automatic telephony] 18,356/12; . BAUMANN геру) 
18,676/12; KrssELs [Printing telegraphs] 21,332/12; Ввлтізн 
L. М. Ericsson and Brookes [Telephone receivers] 22,252/12; 
SoRET [Audophones] 22,613/12; RorrGARDT [Production of high- 
frequency oscillations} 22,875/12; JENsEN and Рвірнлм [Tele- 
phones] 25.896/12 ; Krause [Production of oscillations] 28,595 /12; 
Brock [Disinfecting telephones] 609/13; Rouzer [Wireless for 
air-craft] 947/15; EcERTON [Telephone transmission circuit] 
2,749/13; MaxwkELL [Telephone receiver supporte] 5,802/13. 

Traction: Samalla [Automatic tramway signalling] 10,434/12; 
PARKER and Situ [Trolley heads] 15,022/12. 

Misceilanecus: HappaNn (Nat. Cush Register) (Distant indi- 
cators for cash registers] 7,494/12; Dickson and CraRk [Gate 
fastenings: relief and signals] 8.307/12; Riper [Adaptable 
trolley] 10,383/12; Szék [Primary batteries] 18,404/12. 


The following Specifications are open to Inspection at the Patent 
Otfice before Acceptance, but are not yet published for sale. 

Arc Lamps: Ges. Siemens & Co. [Electrodes] 7,108/13. 

Electrochemistry: Nopon [Treatment of cellulose] 6,668/13. 

Incandescent Lamps: VOIGTLÄNDER [Process for manufacturing 
articles of tungsten] 6,911/13. 

Switchgear, Fuses, and Fittings: Assatecota [Current limiter] 
29,942/13; Younc [Switches] 5,521/13. 

Telephony and Telegraphy: SAHULKA [Wireless transmitters] 
6,479/15; Siemens & Haske [Junction line—selecting switch 
engaged signal] 7,130/15; [Automatic telephone number im- 
pulse transmitters] 7,530/ 13. | 


Application for Restoration of Lapsed Patent 


22.819/08. Electric Clocks. T. J. Murpay. The patent, 
which is for a means and mechanism for indicating time from 
the motion of an electric pendulum as described in specification 
No. 15,644/01, expired ou October 27th. 1912, owing to the 
non-payment of the renewal fee. Application has now been 
made by E. К. Т. Clarkson for restoration of this patent. 
Objections must be lodged before June 16th. 


Application for Extension of Term of Patent 


8.961 /99. The Telegraphone. V. Povtsen. Owing to diffi. 
culties in collecting the necessary evidence in the application 
for extension of term beyond the customary 14 years (ELEc- 
TRICAL ENGINEERING, Vol. VIIL., p. 600. October 31st, 1912). 
this petition has been delayed. It has, however, been ordered 
that the petition be in the list for to-day. The patent will 
expire, unless the petition is granted, on Monday next. 


Opposition entered to Grant of Patent : 


Telephony and Telegraphy: Н. Lencu [Manufacture of foot. 
steps for poles] 10,600/ 12. 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Arc Lamps: О. SCHAFFER [Suspension gear] 260/06. 

Distributing Systems, &c.: J. Н. Hormes & Co. [Push-button 
control of rotary web printing presses] 27,242/05. 

Electrochemistry and Electrometallurgy: A. Нтовтн {Induction 
furnace with spiral smelting channel] 28,542 /07. 

Incandescent Lamps: В.1.-Н. (G.E.C., U.S.A.) [Connecting 
metal filaments to leading-in wires] 155/07. 

Switchgear, Fuses, and Fittings: C. E. Perit [Pressure 
regulator for calcium carbide furnace] 131/06; T. J. and 
E. Кокке [Electromaguetically-operated switches] 12,175 '08. 

Telephony and Telegraphy: C. М. JacoBs and A. Н. Nicwot- 
SON [Selective pare line signalling] 146/02; I. Kurser [Sub- 
marine telegraph repeater] 28.690/07; С. A. CARDWELL [Page 
printing telegraphs] 28,736/07; A. H. NICHOLSON [Polarised 
relay for selective signalling] 220/08. 

Traction: B.T.-H. (4. H. Armstrong, U.S.A.) [Minimising 
self-induction of steel rails in three-rail system by special con- 
nections through transformers from the feeders} 25,748/99; 
SIEMENS Bros. & Co. and L. M. G. FERRIFRA [Electromagnets 
for operating railway points. signals, &c.] 70/03. 
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ELECTRIC CONTROL GEAR FOR NEWSPAPER PRESSES. 


| ELECTRIC TRACTION NOTES | 


A House of Commons Committee, presided over by Sir 
Ivor Herbert, has commenced consideration of a long list 
of Bills dealing with trolley ‘buses and motor-'buses, and 


for the first time a principle has been laid down as regards ' 


maintenance of the roads over which these vehicles run. 
This, of course, in the case of municipalities only applies 


when the vehicles run outside the municipal boundaries, and . 


the first decision, in the case of the Chesterfield Corporation, 
is one of this sort. How the Committee will deal with the 
proposals by companies remains to be seen. In the case 
of the Chesterfield Corporation half a dozen routes were 
scheduled, most of them running well outside the city and 
on to the main roads of the Derbyshire County Council, who 
opposed on the ground that the Corporation should pay for 
the necessary widenings and also towards the maintenance. 
So far there has been no case in which a Parliamentary 
Committee has put such conditions upon the promoters of 
a trolley omnibus or motor-'bus Bill, although in the case 
of Rottingdean, the Brighton, Preston and Hove Omnibus 
Co. agreed to pay the Sussex County Council a contribution 
towards road maintenance on a car-mile basis. Recently, 
in the case of Coventry, the Corporation withdrew certain 
motor-'bus proposals outside the city, owing to an indica- 
tion by the Committee that it thought that something should 
be paid towards road maintenance. In the case of the 
Chesterfield scheme, it has been decided that the trollev 
‘buses and ‘buses may not run on any road until it 
has been widened to 17 ft. with а 4-ft. footpath, and, 
as regards maintenance, there is to be an arbitration every 


three years to determine whether the traffic of the trolley- 


‘buses and ‘buses has caused wear on the county roads 
which can come within the definition of ‘extraordinary ” 
trafic under the common law appertaining to highways. If 
it is so determined, then а money value will be placed upon 
such wear. The same Committee is now considering the 
Rhondda Railless Traction Bill. 

Last week Lord Sanderson’s Select Committee of the 
House of Lords on the Metropolitan Railway Bill decided 
that the Bill might proceed as regards the extension of the 
Great Northern and City Railway from Moorgate to Loth- 
bury, but they did not consider that the preamble had been 
proved as regards the connection with the Waterloo and City 
Railway. The plans for linking up the Great Northern and 
City Railway with the Metropolitan Railway at Liverpool 
Street, so as to admit of through running from Finsbury 
Park to New Cross, have been withdrawn. It is understood 
that a better scheme with this object in view may be 
promoted next session embracing the through running of 
Great Northern trains. The same Committee has since con- 
sidered the City and South London Railway Bill for enlarg- 
ing their tunnels from 10 ft. 2 in. to the usual ‘‘tube”’ 
size of 11 ft. 8j in., so as to admit of through running. It 
was proposed by the Charing Cross, Euston and Hampstead 
Railway to construct a line from Camden Town Station 
to Euston, and there to connect with the City and South 
Lendon. The Committee found the preamble proved, but 
decided that the clauses, including one for compensation by 
the Great Northern Railway, should be considered later in 
conjunction with those of the Metropolitan Railway. The 
new arrangements would enable somo forty trains an hour to 
be run, with about three times the present scating capacity. 
It is interesting to note in this connection that on Monday 
the number of trains per hour was increased from 24 to 30. 

Another London electric proposal, in the Wimbledon and 
Sutton Railway Bill, was passed by the House of Lords Com- 
mittee, presided over by Lord Sanderson, on Tucsday. The 
line was sanctioned a few years ago as an independent under- 
taking, and since then an arrangement has been made for 
the District Company to take it over and work it as part 
of the London electrie railway system. The proposal now 
was to extend the time for the construction of the line and 
to increase the capital from £455,000 to £715,000. It may 
be mentioned that local landowners have agreed to guarantce 


. to allocate £5,000 to relief of the rates. 


4} per cent. on the capital for ten years, in order to get 
the line built at the earliest possible moment. 

The Bill of the Hastings Tramways Company, in which 
they seek powers to use an overhead system along the 
front in place of the Dolter surface contact system has also 
been engaging the attention of a Select Commitee of the 
House of Lords during the past week. There has been a 
large amount of opposition, including that of a number 
of frontagers. It is said that the majority of the residents 
are opposed to trams being allowed along the front at all. 
The overhead system, it is also said, would detract from 
the beauty of the front, but there are many obstructions in 
the way of signs, posters, &c., already there. Among the 
many suggestions made were the use of a conduit or some 
other surface contact system. It was, however, pointed out 
by experts that, apart from capital cost, the conduit system 
is undesirable owing to the front sometimes being flooded 
with sea-water. The Committee on Tuesday decided not 
to pass the Bill. 

According to a report of the Finance Committee of the 
London County Council, the gross surplus on the working of 
the L.C.C. tramways for the year amounted to £934,212, 
after taking into account the deficiency of £11,966 on the 
horse traction account. After deducting all proper charges, 
the net surplus was £222,703, of which £138,152 was carried 
to renewals fund, and the balance of £84,551 to the general 
reserve fund. It is pointed out that the average receipts 
per саг mile have declined from 11°95d. in 1907 to 10'98d. 
for the year under review. The accounts, however, show 
that, notwithstanding these decreases, there is an increase 
in each successive year in the final surplus. 

The directors of the Metropolitan Electric Tramways, Ltd., 
recommend a dividend of 5% per cent. for the year with 
£10,000 to reserve and £604 carried forward. The profits 
from tramway working have declined by £24,347, due to motor- 
‘bus competition. To mect this the car services have been 
increased, but although the receipts have been maintained, 
the expenses are higher. Improvement is, however, expected 
now that the Company have entered into an alliance with 
the London General Omnibus Co. Under the scheme for the 
consolidation of the Company's interests with those of the 
London United Tramways Co., the Company has sold to 
the London and Suburban Co. the whole of its interest in the 
Tramways (M.E.T. Omnibus Co., Ltd.) The Company is 
promoting a Bill for a railless traction service between Totten- 
ham and Walthamstow. | 

The Rochdale Tramways net profits for the year amount 
to £7,428, as compared with £6,486 last year. It is proposed 
to allocate £2,327 to rate relief—this being the first contribu- 
tion the department has made for this purpose—and to carry 
£5,096 to renewals fund. Last year's wotking of the Bury 
tramway sections shows a profit of £9,572, and it is proposed 
There is а loss 
of £809 on the Heywood tramways undertaking during the 
past year, as compared with a loss of £742 last year. 

The receipts of the Swansea Improvements and Tramways 
Co. have increased by £1,030, and a 5 per cent. dividend is 
recommended. 

The directors of tho Oldham, Ashton and Hyde Electric 
Tramways Co. report a net profit for the усаг of £6,788, 
and out of an available balance of £6,968 thev propose to 
pay a dividend on ordinary shares at the rate of 7 per eent. 
per annum for the six months ending December 31st. (making 
6 per cent. for the year), to placo £1,250 to reserve, and 
to carry forward £218. 

A Bill is now before the Canadian Legislature to authorise 
the purchases by the municipality of the Toronto Street 
Railway Company and the Toronto Electric Light Company. 
If the Bill is passed, the city will havo a complete monopoly 
of the electric lighting and surface transportation. 


I.E.E. Students’ Section.—The annual general meeting has been 
postponed from April 30th until May 7th. А Paper will then 
be read by Messrs. E. A. Richards and D. Dunham, entitled 
“Single-Phase Commutator Motors." There are five extra- 
collegiate vacancies occurring on the students’ committee. 
Nominations should be sent to the hon. secretary, Mr. E. T. 
Driver (24 Bradgate Road, Catford, S.E.), as early as possible. 
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| LOCAL NOTES | 


Barton: Electric Supply.—The Barton-on-Humber Electric 
Supply Co. has been incorporated with a capital of £20,000 
to take over electric lighting powers owned by Mr. F. Hopper. 
A contract for works and equipment has been entered into 
at a cost of £10,270, and the erection of the generating station 
has been commenced. 

Blackburn: New Plant.—The extensions have been opened 
by the Mayoress and Mrs. Brodie, wife of the Chairman of 
the Electricity Committee. А demonstration of electric 
heating and cooking was given during the afternoon. 

New Generating Station.—The scheme of. Mr. P. P. 
Wheelwright, Borough Electrical Engineer, for a new 
£10,000 kw. generating station at Greenbank, at an esti- 
mated cost of £75,800, has been adopted by the Council. 

Coventry: A Local Government Board Inspector's remarks. 
—During an inquiry into an application for a loan of £20,000 
for the electricity undertaking last week Mr. H. R. Hooper 
made some strong remarks against application of profits in 
relief of rates while there was a mass of outstanding capital. 

Dundee: Annexation of Broughty Ferry and Monifieth.—- 
In giving evidence before an inquiry а the proposed 
annexation of these districts, Mr. H. Richardson, the City 
Electrical Engincer, remarked that if these districts were 


brought into the Dundee area of supply, the charge for | 


lighting would be reduced from 5d. to l'56d., and 4or power 
from 3d. to prices ranging from 154. to less than 4d. 
per unit. . 

Hazel Grove: Provisional Order.—The Board of Trade has 
made and issued a provisional order to the Hazel Grove and 
Bramhall Urban District Council, authorising them to supply 
electrical energy for all public and private purposes within 
the urban district. % 

Lossiemouth: Provisional Order.—The Board of Trade has 
granted a provisional order for the electric lighting scheme. 

Manchester: Progress of Electricity Undertaking.—Not- 
withstanding the increased’ cost of coal and materials, an 
even rate of progress is more than maintained, and during 
the past twelve months 104,000,000 units have been con- 
sumed, as against 93,000,000 units for the previous year. 
Tho Electricity Committee, in considering the estimates a 
few days since, allocated £28,500 to the relief of rates. 

Richmond: Supply from Lots Road,—The Standing Orders 
Committee of the House of Lords have consented to suspend 
the standing orders to allow a Bill to be introduced after 
the proper time to empower the Richmond Electric Light 
Co. and the Corporation of Richmond to take a supply in 


bulk from the Lots Road Station of the London Electric . 


Railways and from the County of London Electric Supply 
Co. upon certain conditions. The company undertake to 
remove the existing chimney shaft of their present station. 
The period after which the Corporation of Richmond have 
power to purchase the undertaking is extended by thirty 
years, making the year 1951. 

pton: Electrical Exhibition.—Acting on a sug- 
gestion of the Borough Electrical Engineer, a sub-committee 
has been formed to make arrangements for holding an electrical 
exhibition. 

Woodford: Electric Supply.—-An agreement is being drawn 
up for a supply of energy in Woodford by the Walthamstow 
-Council. The price for private lighting is not to exceed 
4d. per unit, whilst for domestic purposes it will be 1d. per 


unit. 

York: Reduced Lighting Tariff.—It has been decided to 
reduce the flat rate for energy for lighting purposes from 
444. to 34d. per unit. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 
Belfast.—Circulating pump. City Electrical Engineer. 
May 19th. (See an сисе сий on another page.) 
Bridlington.— A Local Government Board inquiry was held 
last week regarding a loan of £5,000 for extensions to the 
electricity works. 
Canada.—Two 5,000-kw. three-phase generators and water 
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turbines. Chairman, Board of Control, Winnipeg. May 15th. 


Specification, &c., at 78 Basinghall Street, Е.С. 


Fleetwood.—The Local Government Board has sanctioned 
the following loans for the electricity works: £5,240 for 17 
years; £1,410 for 15 years, and £500 for 30 years. 

Glasgow.—Tenders are invited for twelve months’ supply 
of cables, meters, and arc lamp carbons. (See an adver- 
timement.) 

Grimsby.—A Local Government Board inquiry has been 
held into an application for a loan of £17,300 for extensions. 

lreland.—Board of Trade inquiries into applications for 
provisional orders have been made at Dromore and Ban- 
bridge. 

Lincoln.—A Госа] Government Board inquiry has been 


‘held into an application for a loan of £12,500. 


London: L.C.C.—Twenty-ton overhead hand-crane for 
Shoreditch sub-station. Clerk to Council. May 13th. (See 
advertisement on another page.) 

Long Eaton.—-Extensions to the electricity works are to 
be put in hand at a cost of £10,000. 

Norway.—Tenders are invited for centrifugal pumps, con- 
densing plant for two 6,000-kw. turbines, at Christiania. 
Provision is also made for the following expenditure for the 


. electricity works: extensions of plant, £50,000; extensions of : 


boiler house, £4,700; cables, £27,400. 
Board of Trade, 78 Basinghall Street. 

Stockport.— Mr. R. H. Hooper held a Local Government 
Board inquiry last week into an application for sanction to 
borrow £24,500 for the electricity undertaking. 


Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. | Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Barrow-in-Furness.—Tenders are invited by May 7th for 
electric light installation at Roose. H. T. Fowler, architect, 
Cornwallis Street, Barrow. — 

Birmingham.—Fire station at Aston. 

Bradford.—Cinematograph theatre. 

Bridgend.— Additions to workhouse. 
-Chester.— Extensions to County Asylum at Upton. 

Glasgow.— Zoological Garden in Rouken Glen Park. 

Hornsey.—New secondary school. 

Knaresborough.—School. Education 
Hall, Wakefield. 

London: Hammersmith.—Enlargement to town hall. . 

Hackney.—Tenders are invited for installation at jele- 
mentary school at Wilton Road. (See an advertisement.) 

Holloway.—Tenders are invited for installation at special 
school at Elthorpe Road. (Sce an advertisement.) 

. Marylebone.—New Town Hall in Marylebone Road. 
Manchester.— Freemasons’ hall to cost £25,000. 
Extensions to Royal Exchange. 
Middlesborough.—Tuberculosis hospital. 

Borough Engineer. 

Padiham.—Territorial Headquarters. Surveyor, East 
rs Association, Town Hall Chambers, Ashton-under- 
iv nc. 

Spennymoor.—Public hall and Council offices. 
G. T. Wellburn, 115 Albert Road, Middlesborough. 

Stirling.— New station buildings, Caledonian Railway. J. 
Blackburn, Secretary, Caledonian Railway, 802 Buchanan 
Street, Glasgow. 


Particulars from 


City Engineer. 


architect, County 


S. E. Burgess, 


Architect, 
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Ghiswick.—An order has been placed with Messrs. Lassen 
and Hjort for water-softening plant to deal with 24,000 
gallons per day. 

Edinburgh.—The Bastian Meter Co.'s tender for 24-ampere 
meters has again been accepted. 

London: L.C.C.—The Fire Brigade Committee propose that 
the tender of ''Cedes"' Electric Traction, Ltd., for two elec- 
trieallv-driven escape vans bo accepted at £1,668. The 
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contract for the batteries would be sub-let to the Tudor 
Accumulator Co.—The tender of Newton Bros., Derby 
(£7,987 10s.) for rewinding seventeen 300-kw. and three 
500-kw. motor-generators at tramway sub-stations has been 
accepted. Four tenders had been received, the highest of 
which is nearly three times that of the accepted one. 

Swinton.— Erection and equipment of Broad Oak Park 
sub-station :—Building, Messrs. W. Farnworth & Son, 
£48 10s.; switchgear, General Electric Co., £119; provision 
and laying supply mains, General Cable Manufacturing Co., 
£205. 


Among recent contracts for Tantalum lamps for traction 
purposes received by Siemens Bros. Dynamo Works hre 
twelve months’ supply for Dundee and Croydon tramways. 
In the latter case Wotan lamps are to be employed for the 
depot lighting, and another large contract for these has been 
placed by the Government of the Union of South Africa. 


and Tramways Manager to the Birkenhead Corporation, as 
Chief Electrical Engineer and Manager to the Borough of 
Hampstead. 

The appointment of Mr. C. M. Davies, of Bristol, as 
consumers’ engineer has been confirmed by the Council. 

We regret to record the death of Mr. R. Coates, Manager 
of the Ystradgynlais electric light works, who was caught in 
a flywheel on the works and terribly mutilated. 

Mr. Dacre Helme, who has been Tramways Manager and 
Electrical Engineer at Nelson since 1906, died last Friday 
in his fortieth year. 

Mr. S. L. Pearce has been elected President of the Man- 
chester Association of Students in connection with the 
Institution of Civil Engineers. 

Mr. C. N. Hefford, who has been managing the Leeds 
electricity undertaking temporarily since the appointment 
of Mr. H. Dickinson to ор, is recommended by the 
Tramways and Electricity Committee as permanent manager 
of the undertaking. The commencing salary is to be £600 
per annum. Mr. Hefford has been in the Leeds electricity 
department since 1904 as engineering assistant. 

An experienced designer of electrical machines and 
apparatus is required by a large shipbuilding and engineering 
firm. (Seo an advertisement.) 

Jointer required for East of Scotland. 
ment on another page.) 


(See an advertise- 


MISCELLANEOUS BUSINESS NOTES AND 
TRADE ANNOUNCEMENTS 


т е —Є—, 

Price of Copper.—Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£72 to £72 105. (last week the same). 

Business for Sale.—An established electrical contracting 
business in London is for sale. (See an advertisement.) 

Agency.—H. W. Butler & Co. (Craven House, Kingsway, 
W.C.) have been appointed agents for London and district 
for James Macintyre & Co., Ltd., of Burslem, makers of 
electrical porcelain. 


Strike at Dick, Kerr's Works.—4A strike of some 245 labourers 
and semi-skilled workers employed at the works of Dick, Kerr & 
Co., Ltd., at Preston, has been settled. It appears that under 
a recent agreement certain advances in wages were due to some 
of the men on April 5th, and to others on April 12th, but owing 
to a departmental error the wages of the men were made up on 
the old scale, and the mistake was not discovered in time to 
remedy it until the evening of April 12th. The men do not 
appear to have trusted the company and to have gone on strike ; 
however. the dispute is now settled. Under the agreement all 
labourers over 21 will be paid 20s. per week, and semi-skilled 
men receiving up to 27s. are to have an advance of ls. from 
April 12th, and a further advance in October; labourers put 
on semi-skilled work are to get an advance of 1s. after three 
months, and a further 1s. after nine months, with further 
increases depending on proficiency. 


Lancashire Electric Power Co.—At the meeting last week, 
Dr. H. F. Parshall referred to the contract for the bulk 
supply to Salford and Hindley and to the electrified section 
of the Lancashire and Yorkshire Railway between Bury and 
Holcombe Brook. The trading profit amounted to £14,617 and 
would have been higher if it had not been for the coal and 
textile strikes. The whole debit balance had now been written 
off, and £3,137 carried forward. An issue of £100,000 five 
per cent. prior lien bonds is proposed to pay for plant exten- 
sions, which will enable increased profits to be made. 


North Metropolitan Electric Power Supply Co.—The report 
states that the revenue and expenditure have both increased 
by about £10,000 since the previous. year. Out of a total 
credit balance of £80,775, after providing for debenture and 
other interest, reserve (£2,000), depreciation (£25,000), and 
preference dividends, a 6 per cent. dividend on the ordinary 
shares and a bonus of 8s. per share is recommended, with 
£1,820 carried forward. A further issue of 5 per cent. mortgage 
debentures is to be made at an early date. The extensions 
at Brimsdown are nearly completed, and extensions are also 
in hand at Willesden. The Hertford station is shortly to be 
extended. Supply has been commenced at Hadley and_ will 
be extended this year to East Barnet. The meeting will be 
held on April 25rd. 


Babcock & Wilcox.— The report to be submitted at the meeting 
on April 24th records a net profit of £426,146. The directors 
recommend a dividend of 3 per cent. on the preference shares, 
and 9 per cent. on the ordinary shares, with £150,000 placed 
to reserve, and a balance of £64,013 carried forward. The 
volume of business done during the year shows an increase over 
any previous period, and to cope with further business the 
directors recommend an issue of £200,000 5 per cent. cumulative 
second preference shares. 


Johnson & Phillips.—At the meeting to be held on April 24th 
a report will be submitted showing a profit of £28,324. After 
deducting directors’ fees, interest, donreciation. and other 
charges, а balance of £3,315 remains to be carried forward. 


Midland Electric Corporation for Power Distribution.— The 
result of last year’s working is a balance of £12,843. 
and after making provision for debenture guarantee 
premium, writing off expenses of issue of debentures and 
ordinary shares, and transferring £2,899 to depreciation, a sum 
of £6,250 is carried forward. Ап additional 3,000 kw. turbo- 
alternator was installed during the year. 


Brentford Electric Supply Co.—At the meeting on April 5th 
it was announced that the first year’s working of this company, 
which takes supply in bulk from the Metropolitan Electric 
Supply Co., had resulted in a net balance of £112, which is 
carried forward. £3,956 has been spent on mains, services, &c. 


Cork Electric Tramways & Lighting Co.—This company 
reports receipts £1,238 in excess of those in the previous year, 
notwithstanding the adverse affect of the extended. use of metal 
filament lamps. The expenses, however, have increased by 
£2.270, owing mainly to the increased price of coal and heavy 
maintenance charges for cables. A 3 per cent. dividend on the 
ordinary shares is recommended. 


Staff Dinner of the Metropolitan Electric Supply Co.—The 
annual staff dinner of this company was held on Wednesday 
of last week at the Trocadero, with. Mr. J. S. Highfield (Chief 
Engineer) in the chair. The speakers included Mr. F. W. 
Goodenough, Mr. D. Sinclair, Mr. Roger T. Smith, Mr. E. 
Cunliffe Owen, and others. The chairman paid a tribute to the 
loyalty of the staff, especially during the hard time which had 
preceded their present condition of increasing prosperity, and 
Mr. Roger T. Smith referred to the existence of negotiations 
between the compauy and the Great Western Railway. 


Manchester Local Section of the Institution of Electrical 
Engineers.— At the annual meeting on April 8th the following 
officers and committee were elected for the forthcoming session : 
Chairman, Prof. E. W. Marchant (Liverpool University); Vice- 
Chairmen, Dr. Rosenberg (British Westinghouse Co.) and Mr. 
Р. Р. Wheelwright (Borough Electrical Engineers, Blackburn): 
Committee Members, Prof. Miles Walker (Municipal School of 
Technology), Messrs. F. A. Whysall (Manchester Electricity 
Dept.), E. В. Hollingsworth (Borough Electrical Engineer, St. 
Helens), B. Welbourn (British Insulated & Helsby Cables), С. 
Layton (British Westinghouse Co.), К. M. Еауе-Напѕеп (British 
Westinghouse Co.), A. E. McKenzie (Manchester Electricity 
Dept.), H. J. Hawkins (Borough Electrical Engineer, Salford), 
C. C. Atchison (Borough Electrical Engineer, Rochdale), C. J. 
Beaver. E. L. Hill (Siemens Brothers Dynamo Works), and 
Bertram Thomas; Secretary, Mr. J. Frith. An increase of 28 
members of the section was reported since last year. 


ELECTRICAL 


ENGINEERING 


With which is Incorporated 


THE ELECTRICAL ENGINEER 


(Established 1884) 


No. 331 [Vor.. IX., No. 18) 


All rights reserved. 


ELECTRICAL ENGINEERING. 


The Engineering Journal of the Electrical Industry ' 


PUBLISHED BVERY THURSDAY. Price 24. 


SUBSCRIPTION RATES. 
United Kingdom. бә. 6d. per Annum. 
Canada. 8s. 8d. per Annum. 
Other Colonies and Abroad. 13s. per Annum. 


Small prepaid Advertisements for SITUATIONS VACANT AND WANTED, AKTIOLBES 
wor BALB AND WANTED, &c., are iase at the rate of One Penny per word, 
minimum One Shilling, three insertions for the price of two. 

OrriciaL Noriogs and TecanicaL COLLEGB ANNOUNCBMENTS are inserted at the 
cate of Ninepence per line (column width). 
Other Advertisement Rates on Application. 
Latest Time for Receiving 
Letters for Insertion, Tuesday Arst post. 
Small Advertisements and Officia] Announoementa, Wednesday Arst post. 
Displayed Advertisemente, Tuesday first post. 
Corrections in Standing Advertisements, Monday frst post, 
АП letters to be addressed to ‘‘ Electrical Engineering," at the EDITORIAL 
«мю PUBLISHING OrricES: 208-206, TEMPLE ERS, LONDON, Е.О. 
Telegrams: '' Cireling, Fleet, London." Telephone No. : 65509 Holborn. 
Oheques to be made payable to Tus Kitowarr PusLisuixo Oo., LrD., and to 
be crossed Lonpox County Амр WusTMINSTER Banx (Temple Bar Bran ch). 


— 


| SUMMARY 


THE commercial aspect of phase advancing has been 
discussed by the Institution of Electrical Engineers 
in London and Birmingham, after the reading of a 


Paper on the subject by Dr. G. Карр, who treated of - 


dynamie phase advancers, and showed that a large 
saving would result; the amount, however, was . chal- 
lenged by several speakers in the discussions. Mr. 
W. M. Mordey and Mr. A. W. Ashton thought that 
the statie condenser should be a very serious rival to 
the dynamie advancers, though it appears that the 
Kapp “Vibrator” is probably the cheapest apparatus 
of all. (Page 239.) 

THERE was an interesting discussion at a recent 
meeting of the Western Local Section of the Institu- 
tion of Electrical Engineers on the possibility of apply- 
ing the Thury system to mines, which was suggested 
by Mr. S. F. Walker. 
tages of the system were admitted, it was generally 
felt that the insulation of the motors presented great 
difficulties under mining conditions. (Page 241.) 

Some notes on the uses of electricity in the tin-plate 
industry were contained in a Paper read recently by 
Mr. H. Spence Thomas before the South Wales Insti- 
tute of Engineers. (Page 242.) 

A GATE end box for mines is described on page 243. 

Tue Specifications published by the Patent Оћсе 
during April of particular interest to mining electrical 
engineers and metallurgists include one for а connector 
for the metallic armouring of cables by A. Hepburn, 
two relating to electric furnaces, and one covering 
certain arrangements for the electrolysis of serap-iron 
by G. Tischenko. (Page 244.) 


THURSDAY, MAY т, 


Although some of the advan- | 


1913. [PRICE ONE PENNY. 
Registered as a Newspaper. 
Tur full text of objections to the draft general regu- 

lations made by the Home Office, under the Coal 

Mines Act, 1911, has now been issued. An amend- 

ment to give greater freedom in the use of electric 

safety lamps and some objections to the telephonic 

regulations are included. (Page 248.) 

RECEPTION tests for rotary converters are discussed 
in our “Questions and Answers" columns. (Page 
245.) 

Two new turbo-generators were officially started up 
last week at Blackpool. (Page 246.) 


AT а meeting of the “ Point Fives" at Bradford, Mr. 
T. Roles outlined the progress of electric heating and 
cooking in that city. The association is issuing its 
own designs of posters, &c., and will hold an open 
meeting during the convention of the I.M.E.A. (Page 
246.) 

A REFLECTOR for shop-window lighting is referred to 


. on page 246. 


Tue consolidation of the constituent units of the 
Imperial College of Science and Technology has been 
in progress for some time. Much new equipment of 
а most practical character is now installed. (Page 
247.) 

WE outline some electrical clauses in the Derby Cor- 
poration Bill which is now being considered by a House 
of Commons Committee. (Page 247.) 

‚Тнв Board of Trade has asked that the clause in 
Bills before Parliament this session, giving them 
powers to authorise additional trolley omnibus routes, 
should be deleted.—A trolley omnibus route on the 
Cedes-Stoll system has been opened at Keighley.—A 
sum of £1,250,000 has been sanctioned for electric 
railway purposes in Berlin. (Page 247.) 


THE petition for extension of term of the Tele- 
graphone Patent will not be heard before May 20th. 
The Specifications published by the Patent Office last 
Thursday included one by E. Raymond-Barker for a 
system of working Morse over submarine cables not 
requiring a split battery, while another, taken out by 
Callender's Cable & Construction Co., covers lead 
sheathing wire armoured cables, so as to protect the 
armouring from chemical aetion. (Page 248.) 


Mn. Winston Cncnenin,L was called before the 
Marconi Committee in the week, and expressed him- 
self strongly upon tho action of the Committee in call- 
ing him. Mr. A. A. Campbell Swinton has also made a 
statement to the Committee in connection with his 
report upon the Poulsen system.—The Postmaster- 
General's annual statement in the House of Commons 
last week mentioned the erection of a wireless station 
at Aberdeen with a view to meeting the requirements 
of the North of Scotland for additional telegraphie 
facilities. During the past year 162,000 miles of tele- 
phone wires have been laid, and 20,000 new subscribers 
have been connected. (Page 250.) 


238 ELECTRICAL ENGINEERING May 1, 1918. 


Тнв Harrogate Borough Electrical Engineer has out- 
lined a scheme for developing electric cooking and 
heating, and a similar scheme has been adopted at 
Bexley.—An electric transporter bridge is contem- 
plated at Glasgow.—Mr. Robert Hammond will act as 
arbitrator to determine the price to be paid by the 
Salford Corporation for traction current.—A strike of 
electrical wiremen has taken place at Leicester. 
(Page 251.) 

An £80,000 loan has been sanctioned at Aberdeen; 
additional generating plant is to be installed at 
Wolverhampton, Hamilton, Battersea, Glasgow, 
Warrington, Rochdale, Stalybridge, Grimsby, King’s 
Lynn, Hoylake, Felixstowe, and Peterborough; 
electric cranes are required at Southampton. (Page 
251.) 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, MAY Ist. 
Iron and Steel Institute.. 

10.30 a.m. Annual Meeting at Institution of Mechanical 
Engineers. Among the papers down for reading is “A 
New Form of Electrically Driven, Two-high, Con- 
tinuous Running, Reversing Mill," by Andrew 
Lamberton. 

Institution of Electrical Engineers. 

8 p.m. “The Use of the Electrostatic System of Measure- 
ment of Power," by C. C. Paterson, E. H. Rayner, 
and A. Kinnes. 

SATURDAY, MAY Srp. 
Birmingham and District Electric Club. 
7.45 p.m. At Swan Hotel, New Street. Discussions on 

* Purchased v. Home Generated Power” and ‘‘ Direct 

v. Alternating Current for General Works Power." 


MONDAY, MAY бтн. 
Institution of Electrical Engineers: Newcastle Section. 
7.50 p.m. At Armstrong College. ‘Оп Phase Advancing,” 
by nr. С. Kapp. 
Society of Engineers. 
7.50 p.m.. At Institution of Electrical Engineers. ‘‘ Tidal 
aters as a Source of Power," by C. A. Battiscombe. 
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WEDNESDAY, MAY ran. 
Institution of Electrical Engineers: Students’ Section. 
7.45 p.m. Annual General Meeting. ‘‘Single-phase Com- 
mutator Motors," by E. A. Richards and D. Dunham. 
Faraday Society. 
8 p.m. At Institution of Electrical Engineers. A number 
of papers will be read on aluminium and the phenomena 
of electrolysis. 


The London Electrical Engineers. 


(To-Day) THurspay, May Ist. C. Company.— Recruit Training, 7 to $ p.m, 
Co. T:aining, 7 to 10 p.m. 

FRIDAY, Max 2мо. D. Company.— Recruit Training, 7 to 8 p.m. Co. Training, 
7 to 10 p.iu. f 

BATURDAY, May Зар. All Con panies.—Annual Musketry st Purfleet Rifle 
Ranges. Trains leave Fenchurch Street Station (Midland Railway, Tilbury 
Branch) at 1.15, 1.35, and 2.15 p.m. Equi; ment provided at the Ranges. Head- 
quarters open їгош 10 a.m. till nvon. 

Мохрлу, May óTH—4A. Company. Тоєврлт, May 6TH— B. Company. Тнова- 
DAY, May ctTR—C. Company. Fripay, May vTH— D. Company. Infantry Drill, 
7to* рш Technical Instruction for all Members on the Sixth Rate and for all 
Candidates for Higher Rating, 7 to 9 p.m. Musketry Instruction, ? to 10 p.m. 

WapxEsDaY, May TTH. Ali Companies.—Annual Musketry at Purfleet. 

SATURDAY, May lOrH. Headquarters open from 10 a.m. till 12 noon. 


Institution of Civil Engineers Premiums.—Among {ће 
premiums awarded by the Institution of Civil Engineers for 
papers read during the past session is one to Mr. G. D. Snyder, 
of New York, on ‘‘Notes on City Passenger Transportation in 
the United States." We published an abstract of this paper on 
page 135 of our March 6th issue. 

The British Electrical and Allied Manufacturers’ Association.— 
The following firms have recently become members of the 
Association :—Alley and MacLellan, Ltd., Peter Brotherhood, 
Ltd., The Dowsing Radiant Heat Co., Ltd., The Electrical 
Apparatus Co., Ltd., George Ellison, J. Н. Holmes and Co., 
Premier Accumulator Co., Ltd., Wandsworth Electrical Manu- 
facturing Co., Ltd., Whipp and Bourne. The firm of Jaeger 
Brothers has become an Associate Member. 

Finsbury Technical College 0.S.A.—A jovial concourse 
gathered at the Waldorf Hotel on Friday evening last on the 
occasion of the seventh annual smoking concert of this Associa- 
tion. The varied programme was excellently carried out, and 
credit is due to Mr. C. B. Naudand for its arrangement and 
to Mr. R. W. Clark, the concert secretary, for his activities in 
bringing about such a satisfactory result. During the evening 
the Chairman, Mr. Julian L. Baker, announced that Mr. W. J. 
Tennant had found himself unable longer to carry on the duty 
of editing the Magazine, which he has done since the founding 
of the Association. Mr. E. W. Moss had been asked to take on 
the duties of editorship, which he was pleased to say he had 
undertaken to do. | 
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PHASE ADVANCING 


PAPER on this subject has been read by Dr. Gisbert 
Kapp before the Institution of Electrical Engineers 1n 
London on April 94th, and at Birmin ham on April 16th. 
Although this Paper mainly dealt with the commercial aspect 
of phase advancing, some additional information on the tech- 
nical side not before published was incorporated. We would 
refer our readers for further notes on this subject to ELECTRICAL 
ENGINEERING, Vol. V., Jan. 21st, 1909, p. 65; May 6th, 
1909, p. 420, and May 27th, 1909, р. 481; and Vol. IX., 
Jan. 16th, 1913, p. 91. I 
Of the gelf-synchronising gynchronous motors not already 
fully described (ELECTRICAL ENGINEERING, April 24th, p. 225) 
the arrangement due to the Lanesshire Dynamo and Motor 
Co., Ltd., may be mentioned. The connections are shown 10 
Fig. 1. At starting the rotor is unexcited, but 18 short- 
circuited through the resistance ab. The machine is starte 
by gradually moving a to b. The resistance is then re-insert 
and the exoiting circuit is closed so that the rotor becomes 
a D.C. magnet and jumps into step. By the time that the 


contact a has been completely withdrawn from the starting | 


resistance the rotor is over-excited and the machine, besides 
giving power mechanically, acts as a phase advancer. In the 
arrangement due to the late Mr. Danielsen, of Vester 8 
Sweden, which is shown in’ Fig. 2, phase а 1$ shown by 8 


Fic. 2.—DANIELSEN SELF- 
SYNCHRONISING MOTOR. 


Fic. 1.— LANCASHIRE DYNAMO 
AND MOTOR Co.'s  SELF- 


thicker line to indicate that it has twice the copper section 
of the other two. The motor is started in the usual way; 
and when the whole of the starting resistance S is short- 
circuited the exciter is thrown in. It will then be traversed 
by the rotor current, which has the very low frequency 
of the slip. Hence the gelf-induction of the exciter does not 
interfere with the working of the machine as an induction 
motor. If now the brushes are shifted into their working 
position, the machine begins to excite not only itself, but 
also the rotor of the motor, transforming it into а D.C. 
magnet. The current enters at phase а and passes out by 
the other two phases in parallel. The machine jumps into 
step and becomes а synchronous motor. The excitation is 
adjusted by shifting the brushes on the exciter. In both 
these methods a leading E.M.F. is directly injected into the 
line, whereas in other machines а leading E. M.F. is injected 


into the secondary of an induction motor which reacts on . 


the primary. 

From the general theory of phase advancers Dr. Kapp 
shows that by using one of these machines the natural slip 
is increased. If the motor is designed for а small] natural 
slip, has small ohmie and inductive losses, the advancers 
will be cheap to build, so that a small natural slip is of 
more importance than а large natural power factor. If this 
is attended to the cost of a set capable of giving unity power 
factor need not be greater than the cost of a motor designed 
to work alone. But in the latter casc the powcr factor can- 
not be much over 09; so that the unity power factor is 
practically obtained without extra expenditure. In corrobora- 
tion of this conclusion Dr. Kapp gives the results of tests on 
a Brown-Boveri induction motor of 25 h.p., fitted with a 
Scherbius phase advancer. Unity power factor is obtained 
at full load, and the efficiency is 88 per cent. The synchron- 
ous speed is 1,000 r.p.m., and the weight 800 lb. Without 
the advancer the power factor is about 09. Since the advanecr 
ia fixed to the shaft of the motor, its speed is fixed by the 
slip. This means the ratio of the injected E.M.F. to the 
flux is а little greater at light load than at full load: and 
this, together with the effect of saturation, results іп the 
power-factor correction being relatively greater at low loads. 
When applied to large motors the phase advancer is not 
inounted on the motor shaft, but is driven from it either bx 


belt or preferably by 8 small three-phase motor. The power 
necessary to drive the phase advancer is only that required 
to supply the friction, windage, and iron losses, but not the 


rotation for their action the oldest is the “ recuperator," due 
to M. Leblanc. In this machine а copper disc swings within an 
annular unipolar field. i i 
This form, however, hardly found commercial application, 
owing to the inertia of the disc being too high. The 
e vibrator" due to the author is, however, 8 commercial 
machine, though so far only one, for 60 h.p., has been built, 
but one for a 450-h.p. motor is under construction on the 
Continent, and one for an 800-h.p. motor has been designed. 
It is about 18 in. by 8 ft. by 3 ft. high and weighs about 
18 ewt. The magnitude of the injected Е.М.Е. is proportional 
to the ratio of current and slip, and since this decreases only 
slightly with the load this E.M.F. falls off аба slower rate, 
so that the effect of this advancer is also relatively greater at 


low loads, which is what is wanted. This effect is seen in the 


curves in Fig. 9. Tests at Birmingham on а G.E.C. 40-h.p. 
motor, running at 1,000 r.p.m. on à frequency of 50 and a 
pressure of 440 volts, gave a cos 9 of 0°63, with an input of 
86 kw. without the advancer, and a cos $ of 093 with an 
input of 825 kw. with the advancer. 

If the phase advancer is installed in the generating station 
it relieves only the generators of wattless current and not 
the line, and this method is also wasteful in capital outlay 
because the volt-ampere capacity of a generator and rotary 
condenser is greater than that of a generator made large 
enough to give both components of the current, and in running 
cost because some power is lost in running the rotary con- 
denser. The right place is therefore at the customers’ end 
of the line. Of the two alternatives of improving the power 
factor of the system 88 а whole without touching individual 
motors, and of applying phase advancers to individual motors, 
the first is only justified if the cost of the line has a pre- 
ponderating influence. It is the only possible method where 
the consuming devices are squirrel-cage motors, arc lamps, 
induction furnaces, &c., and then it becomes а question 
whether it will be more profitable to put in a phase advancer 
or to extend the plant. Taking the case of а group of small 
motors taking at peak time 100 kw. at a power factor 0°7, 
it is shown that the cost of an advancer with accessories 
would probably be not less than £2 per kw. capacity, 80 
that if new motors are installed taking at peak time an 
additional 25 kw. at 0'7 power factor, this would entail an 
expenditure of about £180 for the phase advancer and а 
sacrifice of 1 per cent. in efficiency of transmission from 
generator to motors. If the additional power required amounts 
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Kilowatts. Load. 
Fic. 3.—TeEsT CURVES FOR КАРР VIBRATOR. 


to the possible maximum at unity power factor, namely, 
36 kw., the additional expenditure would be £380 and the 
efficiency would be lowered by 2 per cent. Thus every addi- 
tional kilowatt set freo for sale is obtained at a capital outlay 
of from £7 to £10. If static condensers as used even at the 
lower figure of £1°9 per k.v.a., which has been given by 
Mr. A. W. Ashton some time ago for a frequency of 50 cycles 
(the original figure was £2'8), the result is hardly better, and 
the reliability of condensers for continuous service is as yet 
untested. Coming to the second alternative, a rotary machine 
intended to act purely as a phase advancer is 24'0 per cent. 
larger than one intended to act purely as а motor and taking 
the same current. The overload capacity of a combined 
motor and phase advancer is considerable. It will fall out 
of step at about four times normal load, but the current 
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would theu be lagging by 45 degrees. With the machine 
overloaded to a little under three times its normal load the 
phase angle would be zero, so that up to this limit the 
machine still acts as a phase advancer. Applying this machine 
to the group of induction motors previously considered with a 
power factor of 077 this is increased to 0'9, and the added 
motor will bave a rating of 60 k.v.a. and will take 25 kw. 
without increasing the line current. The cost of the motor 
is about £120, of which £70 must be debited to it as a motor 
and £50 as a phase advancer. So that 25 kw. of saleable 
power are produced with an expenditure of £2 per kw. If the 
customer purchases the plant a discount of 5 per cent. in 
the power used will provide 10 per cent. for interest and 
sinking fund under the worst conditions likely to prevail. 
The author also refers to the system of metering devised by 
Professor R. Arno, of Milan, as a result of extensive investiga- 
tions as to the cost of generation and transmission of energy 
as affected by power factor. A small lag is given to one 
element of the metcr so that it registers approximately 
k.v.a.-hours. 


Discussion IN Lonpoyn. 

Mr. W. M. MonpEx opened the discussion by pleading for 
more practical attention being given to the subject of condensers 
for power-factor improvement. He estimated that of the 
advancers described, the Author’s machine cost about 10s. per 
k.v.a., and in 1905 he calculated that the cost of Mansbridge 
paper condensers would be about £1 per k.v.a., but this ought 
to be much lower now. The tests so far carried out indicated 
that the advancer caused a large increase in the slip of the 
motor, which would be very objectionable in some cases; but he 
expected great developments in some directions, especially in 
railway work. where by this means smaller and lighter motors 
could be used. The condenser improved the system, and not 
the motors. 

Mr. A. W. AsHTON, to indicate the progress made in the use 
of condensers for power-factor correction since the reading of 
Mr. Mordey’s Paper, then gave a list of some of the places 
where they had been installed. This list included опе of 
4 mfd. capacity at 7.000 volts for the Midland Electric Power 
Corporation. No one firm had fitted dynamic phase-advancing 
apparatus to such an extent he contended, and no single case 
of breakdown had come to the manufacturer’s ears. He could 
not agree with the Author's figures as to the saving effected by 
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a consumer using phase advancers and being given a discount 
of 5 per cent. The 2 per cent. loss thereby occasioned exactly 
wiped off the advantage of the 5 per cent. discount. А further 
5 per cent. was also necessary to allow him to write off the 
capital. The efficiency of condensers might be taken as 99:5 
per cent. 

Mr. Н. W. Bosworta (Lancashire Dynamo and Motor Co., 
Ltd.) disagreed with the Author's results given in the Paper 
that the proportionate increase in the amount of dynamic 
machinery required if rotary condensers are used, compared with 
extra generating plant, is about 30 per cent. He estimated that 
when the effect of power factor is taken into account that the 
increase is only about 5 per cent. Rotary condensers also had 
the advantage that they could be run at a very high speed. 
He pointed out that in actual practice the Lancashire Dynamo 
and Motor Company's self-starting synchronous motor had two 
resistances. After the first is cut out the exciter is put on 
through a resistance of its own. All the operations are done by 
turning one wheel. 

Mr. F. Creepy pointed out that with the Miles Walker 
advancer the motor slip can be brought to zero if desired by 
brush shifting. He asked why shunt advancers have not been 
developed, as these could improve the power factor at no load. 

Mr. J. T. InwiN (City and Guilds Engineering College) sug- 
gested that a bigger phase displacement could be obtained with 
the Kapp Vibrator by affixing one end of a long lever attached 
to the armature to the mid-point of a spring, preferably an 
air buffer. 

Professor KarP, in reply, said that his vibrator had not been 
tested with a motor specially built for it, but there would be 
no difficulty in reducing the increase in slip due to its use to a 
very small amount if the two machines were correctly propor- 
tioned. He laid great importance on the fact that with dynamic 
advancers a smaller motor can be used at a higher efficiency. 
Shunt advancers had been made, but he had not dealt with 
them. With Mr. Irwin's arrangement a larger phase displace- 


. ment for one particular load could be obtained, but the vibrator 


could not then work so well at other loads. He was very 
pleased with it as it stood, and did not want to complicate it. 


Discussion AT BIRMINGHAM. 


Mr. R. A. Снаттоск (City Electrical Engineer and Manager. 
Birmingham) said that there would be no very substantial 
saving effected on the mains of his system by the use of phase 
advancers, because the greater proportion of the mains was 
between the sub-stations and the generating station, and there 
was practically no lagging current owing to the use of rotaries 
in the sub-station, which can take a leading current if required. 
He did not like the idea of a special discriminating meter such 
as that devised by Professor Arno, as he thought it would not 
be understood by consumers, and be mistrusted by them. 

Mr. А. R. Everest (B.T.-H. Co.) remarked that self-startin 
synchronous motors had been known in America since 1894, ind 
had been extensively used in that country for a long while. 

Dr. M. L. Kamy (G.E. Co., Witton Works) said that the fre- 


quent inquiries which his firm now receive for self.starting 


synchronous motors prove the demand for these machines. 

Mr. R. О. ОвѕеттІСсн (Chief Engineer, С.Е. Co.. Witton Works) 
saw a great future for phase advancers, especially in mines, 
where it is difficult and costly to add to the cable system wher 
increases in the power demand have to be met. There is no 
difficulty in using self-starting synchronous motore if four times 
full-load current is not objected to; he thought the reason why 
these machines were more used in America was because the 
power stations were of such large capacity that the supply 
companies did not object to the big current rush which arises 
on starting up large machines of this type. 

Mr. SuurrTLEWORTH (D.T.-H. Co.) stated that a power com- 
pany in the North had already ordered three phase advancers. 
To increase the power factor from 0'8 to unity would, he said, 
increase the rotor current by 13 per cent. 

Dr. W. E. SvMPNFR (Municipal Technical School, Birming 
ham) regretted that Dr. Kapp had not given fuller particulars 
of his phase advancer. 

Mr. A. M. Tayror (Electricity Supply Department, Birming- 
ham Corporation) calculated that the utmost rebate a supply 
company could offer would be 14 to 24 per cent., instead of 
5 per cent. as stated by the Author, the reason for this being 
that supply engineers had in most cases already discounted for 
the power factor of their generators, and there was not the 
margin on the steam side amounting to an extra 25 per cent. 
which the Author's premises would involve. In the case of а 
general D.C. supply from sub-stations, the electrical side repre- 
sented only some 10 per cent. of the capital outlay on the 
system. The Supply Company would therefore have to face 
some 90 per cent. of that spent per kw. on its existing con- 
sumers, together with additional fixed charges. The additional 
4 per cent. loss on the consumer's motor had to be paid for from 
somewhere. He thought that 50 per cent. of the fixed charges 
could be saved by the use of a phase advancer, and suggested 
the use of synchronous motors and batteries in sub-stations. . 

Dr. Karp replied briefly, and gave a demonstration in his 
laboratory of the working of his phase advancer and of the 
Scherbius advancer. 


w 
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ELECTRICAL ENGINEERING IN : 


SUGGESTION TO USE THE THURY SYSTEM IN 
MINES | 


PAPER by Mr. S. F. Walker on the application of the 

Thury high-tension continuous current series system to 
mining work was discussed at a meeting of the Western Local 
Section of the Institution of Electrical Engineers on April 
14th. 

The author, in giving an outline of the Thury system, 
explained that the high tension used was quite incidental, 
and the chief feature was that the circuit was always closed, 
irrespective of whether work was being done on the system or 
not. There was, he said, no such thing as a short circuit to 
eontend with, nor could there be overloading of motors with 
consequent burn-outs. To start а motor it was only necessary 


to open a double-pole switch and to rock the brushes of the . 


motor until it took up the work it was required to perform. 
To shut the motor down, the brushes were simply rocked back 
to the neutral point and short circuited. He assured the 
members present that commutation troubles had been satisfac- 
torily overcome. For such duty as winding engines, pumps, 
fans, &c., a Thury motor was in every way a success, and he 
did not see any reason why the system should not be taken 
down the pit shaft and used underground. He proposed the 
adoption of motor generators at the pit bottom, and distri- 
buting on the same system to groups of as many as four coal- 
cutters at the "face," limiting the pressure of distribution 
to. say, 200 volts or even less. He thought that the added 
expense of the plant would be well compensated for by 
freedom from danger of shock. One of the chief character- 
istics of the Thury system was that everything was insulated. 
Not alone is it necessary to insulate each motor from earth, 
but each motor must be insulated from the plant which it 
is intended to run. He did not think, however, that there 
would be any difficulty in carrying this out satisfactorily. To 
insulate the plant underground, he suggested building an 
invert and arch, and filling the floor in with asphalt, setting 
the plant on concrete foundations resting on glass insulators, 
and filling in around the concrete foundations with bitumen. 
It was interesting to note that the efficieney of a Thury motor 
onlv varied 5 per cent. from one-fifth to full load, the full 
load efficiency being as high as 95 per cent. on reasonably 
large motors. He recommended that each group of mines 
should have its own local Thury distribution system, the 
generator being driven by a motor fed from the main Thury 
transmission line. It was quite possible, however, to take 
the one system through all the motors of one mine, and 
proceed to the next, and so on till you returned to the 
generating station. The simplicity of the generating station 
would appeal to engineers. No switchboard was required, each 
set only requiring its own switeh pillar. He would suggest 
running the generators in tandem by means of turbines, and 
placing the switch pillar by the side of the generator on the 
engine-room tloor. In comparing the losses on three phase 
and the Thury system for a typical 500 kw. installation, the 
author made out that for three phase the losses per day 
would amount to approximately 320 kw.-hours against 
168 kw.-hours for the constant current. With a 3,000 kw. 
typical installation the losses on three phase would be 
approximately 1,473 kw.-hours against 648 kw.-hours for 
constant current. 

Mr. В. RUTHERFORD (General Manager, Rhymney Tron Co.) 
suggested that the Thury system might lead to cheaper rates 
from power-supply authorities. On account of the (21? losses, 
however, the system was one essentially for good load factors. 

Mr. F. S. Carrer (Chief Engineer, Baldwins, Ltd., Port 
Talbot) suggested that among the points which would render 
the system unsatisfactory. there would be great ditficultv in 
maintaining good insulation underground. For haulages 
1.000 h.p. or more, insuperable dithculties would be presented 
by having to insulate the machines on shifting ground. The 
necessary insulation of couplings for large motors would also 
present difficulty. There would also probably be difficulty in 
dealing with commutation on the high-speed turbo. generators 
to which present-day practice tended. The system, however, 
appeared to be a good one for winding and fans. | 

Mr. С. С. Монткү New (Assistant Engineer, Cardiff. Tram- 
ways) said that cable losses would swamp any advantage the 
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system might have. He also drew attention to the idle current 
losses and the difficulty in couplings breaking. 

. Mr. A. NiICHOLS-Moore (Newport Corporation Tramwaya) 
thought in comparing the losses on three-phase and constant- 
current the Author was hardly fair to three-phase in basing his 
figures for three-phase on practice of 1903. He found no difti- 
culty in obtaining transformers of 100 kw. capacity with an 
efficiency of 9877 per cent. He also considered high-voltage 
commutators on high рсе machinery were a very bad feature, 
and if the author had compared costs rather than losses tho 
Paper would have been far more valuable. 

Mr. J. Larse WirsoN (Callender’s Cable and Construction 
Co.) thought there was much to be said in favour of the system 
for transmission, but he considered three-phase was much the 
better for distribution to consumers. With the Thury system 
a break in the cable would mean the stoppage of all motors. 
There was also the question of the full C'R losses to be con- 
sidered. 

Mr. J. W. Morcawn considered that great difficulty would be 
experienced in keeping plant in line, as it was absolutely neces- 
sary to pack up foundations in some collieries at least once a 
month. There was also the question of breakage of cables due 
to ''falls." One of the great advantages three-phase had over 
the Thury system was that lighting was always easily available 
instead of its being necessary to have innumerable motor 
generators scattered over the mine. 

Mr. W. A. CHamen (General Manager of the Treforest Elec- 
trical Consumers, Ltd.) was under the impression that there 
was a future for the Thury system, and though he understood 
the inventor put his system forward for transmission only, there 
was no reason why in certain cases it should not be a success 
apphed to mine distribution. 

Mr. S. F. WALKER said that he would propose introducing a 
number of short.circuiting devices во as to cut out any faulty 
circuit. There was every probability of a cable earthing if a 
severe fall occurred. The earthing of the main, however, would 
not interfere with the supply. In dealing with the trouble of 
shifting ground, it was only a question of building the con- 
taining room strong enough. There was no question, however, 
that good insulation was the great point, and this could he 
provided for better than a good earth at the “face.” It was 
also only a question of money to keep the voltage low enough 
on coal-cutters. He admitted that at present lamps were not 
designed for currents in the region of those employed at pre- 
sent on the Thury system; he thought some time such lamps 
would be made. In the meantime, one had the alternative of 
introducing motor generators. ) 


Wireless Telephony in Mines.—According to the Colliery 
Guardian, experiments are being conducted at Dinnington Main 
Colliery, Yorkshire, on a system of underground wireless tele- 
phony of German origin, by which it is claimed that conversa- 
tion can be carried on through 1,500 yards of solid rock. 


The Strength of Metal Filament Lamps.—The General Electric 
Co. have sent us some further testimony of the ability of the 
Osram Drawn-Wire Lamp to withstand shocks and jars. About 
three months ago they supplied to the Niddrie & Benhar Coal 
Co., Ltd., Portobello, а number of 100-volt 16 candle-power 
traction type Osram lamps, to be installed at the pit-heads and 
picking tables, where vibration is extremely severe, but the 
following unsolicited report shows that the lamps are quite 
adaptable for this kind of work :—“ The Osram Lamps in use 
under these severe conditions prove most satisfactory, and show 
а much smaller percentage of breakages than the lamps of other 
makes fitted in the offices where there is verv little vibration. 
It may also be interesting to note that no shock absorbers are 
in use." 


Reducing Costs by Electrical Working in Mines.— At a recent 
meetint of the Birmingham Branch of the Institution of Mining 
Engineers Mr. S. F. Sopwith. in describing the electrie. power 
plant at the Cannock Chase Colliery, said that electricity had 
been adopted to reduce consumption of coal at the colliery, and 
to provide a means of transmitting power underground for 
hanlage and other purposes. The capital cost of the installation 
had been £21,259. and by the adoption of the scheme the colliery 
consumption had been reduced by at least 14 per cent.. or 6.87 
tons. About 25 horses had been dispensed with underground, 
and a great reduction in labour had resulted from the substitu- 
tion of mechanical for horse haulage. He computed that the 
total saving represented about 185 per cent. interest on the 
capital outlay. 
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ELECTRICITY IN THE TIN-PLATE INDUSTRY 


Ii ‘the course of a rep on recent developments in the 
tin-plate trade by Mr. H. Spence Thomas published in the 
Proceedings of the South Wales Institute of Engineers, the 
author Боа to electrical driving of tin-plate mills, and 
said that the credit of being the first to adventure and succeed 
in this direction was due to the Redbrook Tinplate Co., Ltd., 
and Mr. A. Taylor, their Managing Director. 

At their Tynewydd Works, he continued, a 100-b.h.p. 
Siemens motor was installed under the direction of Mr. 
Graham M. Stevenson, to drive one mill by ropes. The power 
is three-phase 25 cycles alternating current, 2,200 volts, sup- 
plied by the South Wales Power Co. Lately at Swansea there 
has been laid down a fine electric installation having twelve 
mills driven by three motors. The whole of the current for the 
works is generated by steam on the spot, and it is said to be 
a part of a huge scheme of blast furnaces and steelworks. 
Messrs. Siemens are largely responsible for this plant also. 
Melingriffith works introduced last summer an electric motor 
as a standby in case of failure of the water supply to the 
300 h.p. horizontal water turbine driving the three 28-inch 
by 24-inch diameter mills through а 120-ton 386-foot 
diameter flywheel. Another standby drive of one mill from 
a motor through a 16-inch wide belt on to the 40-ton flywhee] 
is interesting, though not economical in itself. The current 
is obtained from the South Wales Power Company in both 
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said that there is an invention out with a view to coating one 
side only of the sheet of steel, and this by an electrical 
process, but time will decide as to whether it is of any 
commercial value. A beginning has been made in the Swansea 
district to coat black-plates with the metal aluminium 
(it is said by a cold wet electric process), and it is early yet 


to state whether they will grow into general use. 


Electrometallurgy in Norway.—According to the Board of 
Trade Journal, the Hardenger Iron & Steel Works Co. have 
decided to discontinue the electric smelting of iron of which 
they were the pioneers in Norway, on account of the cost of the 
system. Their works near Odda are to be let to a French com- 
pany for the manufacture of a fertiliser, presumably cynanamide. 
Another ‘Norwegian electrometallurgical concern, the Вардак 
electrical copper works, is to be shut down, but this is due to 
scarcity of ore, though the Hybinette process, which they work 
is said to be successtul. There is a scheme for re-erecting this 
copper works on the Christiania Fjord. It is also reported 
that a company has been formed with a capital of £19,400 for 
the electrolytic manufacture of metallic sodium. 


Branch Meetings of the Association of Mining Electrical 
Engineers.—At a meeting at Chesterfield of the Notts and Derby 
Branch of the Association on April 17th it was decided to hold 
one meeting a quarter at Chesterfield, one during the session 
at Mansfield, and the other monthly meetings at Nottingham. 
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GENERAL ARRANGEMENT OF ELECTRIC DRIVE FOR TIN-PLATE ROLLS, TREFOREST. 


cases. There is a works in the Llanclly area driven entirely 
by electricity supplied by the local power company. In all 
the foregoing cases the motors run considerably faster than 
the mill shaft. At Treforest works an electric motor of a 
slow-running type, about 35 revolutions per minute, is being 
attached to the mill shaft direct, and in this case, with 
gearing and friction reduced to a minimum, some very low 
costs for power should be obtained. This design on the 
electrical side is based on the same principle as embodied so 
successfully in bar mills of various kinds; the Skiningrove 
bar-rolling mill being the last plant on these lines in England 
to get to work. Messrs. Siemens are again responsible for the 
electrical work, whilst Mr. J. W. Morgan is the consulting 
engineer, and with such a good load factor available, the 
South Wales Power Co.'s charge per unit will probably be 
low. 

We reproduce here from the Paper a sketch of the general 
lay out of the plant, It will be noticed that the mill was 
formerly driven by a water-wheel, and that the driving 
system involves a main induction motor, the current from 
the slip-rings of which is led to a rotary converter, which 
supplies an auxiliary D.C. motor on the. main shaft, thus 
enabling the set to utilise the energy which would otherwise 
be wasted in resistances in the motor circuit when running at 
speeds lower than the maximum. This system is known as 
the Krämer system, and an example was described in ELEC- 
TRICAL ENGINEERING, June 13th, 1912, page 321. 

Other applications of electric power briefly mentioned in the 
Paper are the working of shears which are sometimes driven 
in groups from a line shaft by a single motor, or, especially in 
America, by separate motors, and electric cranes. The author 
does not hold out any great hope of the ultimate adoption of 
electrical tinning processes, and remarks that apparently 
there is something in the nature of the metal, tin, in its 
relation to iron and steel which prevents the formation of an 
alloy, and the proper union of the two metals, so far as 
experiments up to date have gone. 

Steel plates, he continues, have been coated with tin by 
moans of electricity, but only in an experimental stage. It is 


was discussed. At a meeting on April 18th at Glasgow of the 
West of Scotland Branch, Mr. M. Brown was elected President 
of the Branch, and Papers by Mr. J. M’Cann on electric coal 
cutters, and Mr. E. K. Scott on shaft cables, were discussed. 


Shaft Lighting during Sinking.—At the inquiry into the re- 
markable fatal accident at Rufford Pit, Mansfield, resulting from 
the over-winding of a water barrel during sinking operations, 
caused by a temporary shelter over the engineman falling on 
him and preventing his stopping the engine, Sir A. Markham 
referred to the danger in such a case of lighting the shaft from 
a cable in the ordinary way, as in case of such accidents the 
cable was apt to be carried away. In his own collieries he 
had substituted large electric safety lamps hung in such a way 
that in case one or two were carried away, the place would 
still be illuminated. 


Electric Signalling and Power Plant for Collieries.—At a joint 
meeting of the North Staffordshire branch of the National 
Association of Colliery Managers and the North Staffordshire 
branch of the Association of Mining Electrical Engineers, at 
Stoke-on-Trent, on April 12th, a Paper by Mr. W. A. Heyes 
was read, entitled “ Notes on Signals, Bells, and Batteries.” 
The author deplored the lack of attention usually paid to elec- 
trical signalling systems at collieries. He spoke of the excellence 
of the Leclanché battery when properly looked after, but said 
that dry cells were coming into use to an increasing extent. He 
had worked out that current from signalling batteries cost about 
25s. per unit, or about 600 times as much as current for power 
purposes. In the digcussion Mr. H. Lee referred to a case 
where a small motor-generator was used with success instead of 
batteries, and another speaker said that the condition of the 
signalling gear at most collieries was not as bad as had been 
made out. A Paper on colliery generating plant was after- 
wards read by Mr. W. Bolton Shaw, who dealt principally with 
gas-driven plant. Whether gas or steam plant was to be used 
was an economic rather than an engineering question, and 
whether coke-oven or blast-furnace gas was best employed in 
gas engines or gas-fired boilers depended largely on the quality 
of the gas. Sometimes it paid better to extend an existing 
steam plant by the addition of gas-fired boilers rather than 
incur the large capital expense of purifying plant. Gas from the 
bee hive type of aven could only be used for steam raising. 
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ORTABLE apparatus calls for switchgear of a design 

differing materially from that which serves for stationary 
applications of electric motors. One of the chief points of 
difference is that the stationary motor can be earthed at the 
place where it is situated, whereas with the portable motor 
the earth conductor must come back to the switch, at which 
point means must be adopted for atfording an effective earth 
connection. The gate-end box which is shown in the accom- 
panying illustration, for which the General Electric Co., 
Ltd. (67 Queen Victoria Street, E.C.), are responsible, em- 
bodies precautionary measures essential for this class of work. 
It consists of a standard ironclad-switch and fuses, with the 
usual device for preventing the switch-cover being opened 
with the switch at the "on" position. This switch is inter- 
locked with the plug, to which is connected the flexible"cable 
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running to the motor. This interlock refuses admission to 
the plug with the switch closed, and prevents the plug from 
being withdrawn when the switch is closed. The earthing con- 
ductor is brought back from the motor to the plug, and here 
it is connected to special terminals which make contact with 
cthers in the plug socket. These contacts are so arranged that 
the first thing done on the insertion of the plug is the 
completion of the earth circuit, and the last thing on its 
withdrawal is the breaking of the earth circuit. The result 
is that the motor can never be under pressure with the earth 
connection unmade. The lower part of the interlocking bar 
is protected from damage by an iron tube. The interiors of 
the switch and fuse cases are well protected against arcs, and 
adequate clearances are given between the fuses and case, and 
between the switch blades and case. It will be remembered 
that the Home Office has recently called attention to the fact 
that many switches are defective in this respect. 


Electrical Equipment of New Pits in Scotland.—It is reported 
that two new pits which are being put down on the Craig 
estate, Dreghorn, Ayrshire, will be provided with very complete 
electric equipment, including electric winding plant. 
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ELECTRICAL MINING AND METALLURGICAL 
PATENTS OF APRIL 


Mining. 


do Patent Specifications published during April of par- 


ticular interest to mining electrical engineers include 
No. 13,171/12, by A. Hepburn, describing a connector for 
the ends of the armouring of cables, in which is provided 
a ring of channel.section and one or more radial lugs. The 
armouring of the cable is stripped off the end of the cable and 
bent outwards, so as to enter the channel in the connector, 
the joint being then brazed or soldered. A metallic cap is also 
provided, and is secured to the base by bolts. The base may 
be cast in one with the joint-box if desired. This connector 
may be attached to the cable at the cable-makers' works. The 
construction is clearly shown in the figure. 


CABLE ARMOURING CONNECTOR. 


Specification No. 27,281/11, by A. Philip and L. J. Steele, 
covers the construction of a draught-proof catalytic detector, 
in which the catalyst, in the form of a wire, is mounted in 
а large chamber having protected inlets on the same side 
of the casing, so that the gas supply is by natural draught 
only. The detector is jointed to an indicator (portable 
galvanometer) arranged for connection with an ordinary 
miner’s lamp. Specification No. 3,002/13, by the same 
inventors, covers the arrangement of the catalysts in the 
form of a Wheatstone bridge, two wires being active and 
two not. А galvanometer is connected across in the usual 
way, and with pure air gives no deflection when the arms 
are balanced. The catalysts may be made by squirting 
special alloys or they may be of platinum and palladium. 
Voltage and temperate corrections are applied. 

An improved construction of blasting detonators, in which 
a metal tube, having in one end an insulated plug tightened 
by compressing the tube, and having one wire passin 
through the plug and one connected to the tube, is desoribéd 
in specification No. 16,963/12, by J. Sou (France). One of 
the poles of the circuit is made by widening the end of the 
conductor situated in the axis of the plug, a metal disc (e.g., 
Dutch gold) in contact with the tube being embedded in 
the charge. Alternatively, a platinum-iridium wire on top of 
the charge at the base of the plug is connected between 
the two poles and ignites the charge by incandescing. In 
the former method ignition is caused by the spark between 
the two poles. 


° Metallurgical. 


The specifications relating more particularly to the metal- 
lurgical industry included No. 9,203/12, Ьу L. Ubbelohde 
(Germany), for a resistance furnace, in which a wire resistor 
(an iron-nickel allov is suggested) is wound on a non-conduct- 
ing tube and surrounded by a porous insulator, which is in 
turn surrounded by a layer of carbon to protect the resistor 
from oxidation by the ‘reducing action of the carbon. The in- 
sulator may be made of alumina 63 per cent., burnt clay 
27 per cent., and finely picked asbestos 10 per cent., together 
with à to 14 per cent. of water glass bv weight. It is made 
plastic by a solution of soda. Specification No. 14,164/12, by 
A. Helfenstein (Austria), covers an induction furnace. The 
casing is connected up as а ¢onductor in the secondary 
circuit, so that it forms with the heated conductor a loop 
as free as possible from self-induction. | 

С. Tischenko (Russia), їп specification Хо. 5,855/12, 
describes an apparatus for refining scrap-iron by electrolysis, 


! 


in which both anode, which may be lead-lined, and cathode 
consist of vertical concentric cylinders so arranged that either 
can be separately raised. The anode may be in the middle 
or surrounded by a double-walled cathode open at the top, 
having the lower wall perforated. 


THE HOME OFFICE REGULATIONS 


"as text of objections which have been made to the draft 
general regulations issued by the Home Office under the 
Coa] Mines Act, 1911 (ELECTRICAL ENGINEERING in the Mining 
and Metallurgical Industries, February 6th, p. 74), has now 
been published. The rules affecting the use of electricity 
in mines contained in Part III. embody the existing special 
rules, so that only drafting changes are necessary. However, 
the Miners' Federation of Great Britain asks that Rule 117 
shall make it obligatory to post in the top of the pit a 


Sketch plan of the main roads, the escape roads, and the 


telephone station. 

The National Association of Colliery Managers asks that 
paragraph 68 in Part II. should be amended to read as 
follows :—" Use of Electric Lamps other than Locked 
Safety Lamps.—In any mine or part of a mine where safety 
lamps are required to be used, electric lamps, if enclosed 
in air-tight fittings and having the lamp globes hermetically 
sealed, may, subject to the provisions of the Act, and any 
regulations made thereunder as to the use of electricity 
in mines, be used within the following limits :—(a) On main 
intake airways and mechanical haulage road ventilated by 
intake air. (b) On mechanical haulage roads in main 
return airways, so long as the percentage of inflammable gas 
in the general body of the air in that place does not exceed 
11." This is less restricted than the original paragraph, 
which also did not include electric lamps. 

With regard to telephones, the regulations, paragraph 91, 
state that ‘‘if in any mine, not being a small mine, the 
distance, as ensured by the shortest route along the road- 
ways, of any part of the workings from the nearest shaft 
or outlet by which persons enter or leave the mine exceeds 
1,000 yards, efficient means of telephonic communication 
shall be provided and maintained between the point at which 
the tubs coming out-bye from that part of the workings 
are finally made up into sets or trains, or are attached to 
the rope of an endless rope system, and the shaft or outlet 
and the surface of the mine." The Mining Association of 
Great Britain suggests an amendment by which the distance 
would be increased from 1,000 yards to 1,500 yards, and 
would be measured simply from the main haulage to the 
shaft. The Miners’ Federation would make the rule as it 
stands apply to all mines, and the Northumberland Colliery 
Enginemen's and Firemen's Association would reduce the 
distance to 600 yards. The Bristol owners ask that, as 
owing to the faulty and complicated nature of the strata 
there are in most of the collieries no general systems of 
haulage with general stations where the tubs are finally 
made up into sets or trains, the collieries on the Bristol 
coalfield shall, like the mines of statified iron-stone in the 
Cleveland district, be exempt. In Part IV., dealing with 
rescue and ambulance, the Miners’ Federation asks that it 
shall be compulsory, paragraph 189 (b), for tracings to be 
kept at every mine showing the positions of the telephones, 
as well as the other items specified. 

Objection is also taken by severai bodies to the early 
date, April 1st, at which these rules should come into force. 


Electric Miners’ Lamps.—The Home Office has given nétice 
of an order, made on April 18th, approving the Sussman Lamps 
Nos. 5 and 4 for use in all mines to which the Coal Mines Act 
applies, subject to certain conditions. 


Electrical Accidents in Mines.— Three men lost their lives on 
April 8th at the Blaenavon Company's pit (Monmouthshire) 
through suffocation by smoke due fo timbers having been set 
on fire and causing a fall of roof. It is alleged that the fire 
was due to short-circuiting of a cable supplying a haulage 
motor. 


At the new London pit of the Digby Colliery Company a 
young man named A. Naylor died from an electric shock from 
a 450-volt circuit. It appears that the deceased stumbled over 
a rail when going to a switchbox to switch off the current from 
a conveyor motor, and fell on to the wires leading to the box, 
pulling a live lead out and weakening the earth wire. On 
examination some of the screws fastening the terminals were 
found to be missing, although several witnesses saw them in 
place a day or two before. The apparatus was being altered t 
meet the recommendations of the ян of Mines. . 
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RULES. 


QuzasrioNs: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual, practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under ‘Answers to Corre- 
ош or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 58. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attac ed to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to.accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, tf unaccepted, should enclose stamped 


addressed envelopes. 


Write-on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a «лот de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision 18 final. 


QUESTION No. 1,336. 


“Мах,” who propounded this problem (published in our 
last issue), gave the distance between centres of the desks as 
3 ft. 9 in. instead of 9 ft. 3 in. The time for sending answers 
is therefore extended to Monday, May 5th. Readers who have 
already sent in replies may send amended answers. 


QUESTION No. 1,337. 


Coal Mines Act Electrical Rules :—Rule 14, C (1), requires 
‘the thorough examination of all apparatus (including the test- 
ing of earth conductors and metallic coverings for continuity) 
as often as may be necessary to prevent danger; and (2) the 
examination and testing of all new apparatus, and of all 
apparatus re-erected in a new position in the mine before it is 
put into service in the new position." Under ordinary circum- 
stances how often will it be advisable to test earth conductors 
and metallic coverings, and what other “examination and 
testing " is necessary on the following plant? How may we prove 
that we have continuity and suitable carrping capacity of all 
armour and earth conductors? We have two 2,000-kw. gener- 
ators, 3,000 volts, 40 cycles, three phase; current is transmitted 
at this pressure to three seams at different depths. In these 
seams we have haulages working direct at 3,000 volts; also in 
each seam we have transformers stepping down to 440 volts 
for pump motors and small haulage, and small lighting trans- 
formers 440 to 110 volts. The cable from the H.T. switch- 
board in the power-house to each seam is three-core, paper- 
insulated, lead-sheathed, and double-wire-armoured; it is fixed 
to sides of shafts by wooden cleats, and the shaft is compara- 
tively wet. We use the lead sheath and armour as our main 
earth connection to surface earth plate. The shaft cable is led 
to a distribution board in each seam, from which all cables in 
use are also double-wire armoured, and the armour in every case 
is used as main earth wire between each motor, &c., and main 
cable armour to surface. I may mention here that in some 
росе the cables are buried in the ground. We have two 

.I. earth plates at the surface, and one in the sump at each 
seam. We transmit about 600 kw. into each seam. The depths 
of the seams below surface are 400 yards, 500 yards, and 
680 yards. At each motor we connect up the switch, controller, 
motor frame, &c., to & common copper earth wire, and this to 
armouring of cable by means of W.I. clamps, as, of course, we 
cannot solder terminals on here underground. 

* ASSISTANT ELECTRICIAN." 


(Replies must be received not later than first post, May 8th.) 
ANSWERS TO No. 1,335. 


It is proposed to make а purchase of six booster rotary con- 
verters and transformers operating from A.C. to D.C. Describe 
п necessary tests, stating points which should be watched.— 
ee ET.” r 


The first award (10s.) is made to '' Rota” for the following 


тер :— | 

ө necessary tests from the point of view of the purchaser 
are to determine (1) the heating, (2) efficiency, (3) operation, 
- (4) regulation, (5) "он There are several possible methods 
of taking the heat run. If the load on the station where they 
are installed is fairly steady, it may be possible to hold the 
load constant at the rated figure on one or two of the machines 
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until the final steady temperature is reached, testing the dif- 
ferent machines in turn. Owing to the almost unavoidable 
Huctuations in the load, this method is seldom satisfactory. 
The machines can be loaded on to a temporary water rheostat, 
but the power absorbed is, of course, wasted, and would 
amount to & heavy item for a heat run on six large rotaries. 
The best method is to run the machines in pairs ‘* Hopkinson,” 
testing each rotary with its own transformer. Each pair of 
transformers is then connected in parallel on the high-tension 
side, and connected to the sup ly through a wattmeter, and the 
rotaries are connected in parallel on the D.C. side through an 
ammeter and circuit-breaker. The booster fields should be 
excited (if necessary) to give the required D.C. voltage. usually 
the maximum volts of the guaranteed range. The machines 
are then run up from the A.C. side, and before closing the 
D.C. switch a voltmeter is connected across the switch and the 
circuit-breaker in the other line. If the voltmeter reads ap- 
proximately twice the true D.C. volts, one of the rotaries must 
be made to “slip a pole" by momentarily disconnecting it from 
the supply. This will reverse its polarity, and the booster fields, 
can then be adjusted so that the opposing voltages are equal. 
When the voltmeter across the switch reads zero, the switch 
is closed, and by reducing the booster field on one machine and 
increasing it on the other the D.C. voltages can be made to 
differ sufficiently to send full.load current through the machines 
and transformers (measured on the D.C. ammeter), while the 
D.C. voltage is at the required figure. Temperatures should 
be taken by thermometers fixed to two of the main poles, two 
of the commutating poles, and two of the booster poles of 
each machine, also to one or two points on the windings and 
core of each transformer, and one thermometer should be 
suspended to show the temperature of the oil at the top of 
each transformer. (It is assumed that * Met"! is familiar with 
the method of fixing the thermometers usually adopted.) When 
the temperature ceases to rise, the m»^hines should be shut 
down and the temperature of the rotai~ and booster armature 
windings and core, and of the commutatcr and sliprings, can 
be measured. It is usual to allow а temperature rise ав 
measured by thermometer of about 40? C. above an ai’ tempera- 
ture of 259 C. A steady temperature will be reached in from 
four to eight hours, depending on the size of the machines. 
During the heat run the reading of the A.C. wattmeter will 
give the power input which represents the losses in the two 
sets. Readings are also required of the D.C. amperes .4 and 
terminal volts V. Then, if W —power measured by A.C. watt- 
meter, the efficiency of each machine is given by 
E=2AV +(2AV+ W). 

As a check on this figure, the light running losses and hot 
resistances may be measured in the usual way, and the sum of 
these for the two machines, plus the brush C*R losses on the 
commutator and sliprings, should check closely with the watt- 
meter reading. The armature C'R calculated as for a D.C. 
generator requires to be multiplied by a factor depending on 
the number of sliprings. the power factor of the A.C. input, 
and the voltage ratio. This factor has the following values at 
unity power factor: two-phase machine (four sliprings), 0:58; 
three-phase machine (three sliprings), 0°57; six-phase machine 
(six sliprings), 0°27. These figures assume that the A.C. to 
D.C. voltage ratio is normal. (The calculation of the factor 
for power factors lower than unity and for various amounts of 
excitation of the booster field is too long to be described here.) 
The armature resistance is conveniently obtained by measuring 
the resistance between any two sliprings which are connected 
to points on the armature one pole pitch apart. With regard to 
operation, this should be sparkless from no load to, say, 25 per 
cent. overload, and without serious sparking up to the maximum 
overload specified, both at the minimum and the maximum 
D.C. voltages. This can be observed during the Hopkinson 
run, remembering that the machine which is being tested for 
operation must run A.C. to D.C. The machine with the weaker 


booster field. when running Hopkinson will be running D.C. 


to A.C., and the operation will probably not be so good as if 
running under normal conditions— in fact. it is probable that 
it will be necessary to rack the brushes slightlv from the true 
neutral to give geod operation on the inverted machine. The 
actual best position can. of course. be determined on test. 
Regulation and compounding readings can also be taken with 
the machines counled Hopkinson. of conrse, on the machine 
running A.C. to D.C.. the load being varied Ьу the booster of 
the other machine. Since the rotaries are to run A.C. to D.C. 
it is nrobable that thev are required to start from the A.C. 
side. Thev тау be started for the Hopkinson run bv the 
method which will be employed in service (taps on the trans- 
former. or ^ starting motor), and if a maximum starting current 
has heen specified. an ammeter in the A.C. ‘circuit will show 
whether the machines comply with the guarantee. Tf starting 
by means of transformer taps, the feld splitting switch (if 
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provided) must be opened while running up, and may be 
employed to '*slip a pole '* if it is necessary to reverse the voltage 
on ore rotary as described above. If starting by means of an 
induction motor, the synchroniser connections should be checked 
by means of a voltmeter across the terminals of the paralleling 
switch before paralleling for the first time. These and other 

oints, such as connection diagrams, &c., should, however, be 
ully covered by the instruction book supplied by the makers. 
lt is, of course, necessary that the A.C. voltage and periodicity 
should be held constant at the rated figures throughout the 
tests. The starting test in particular is greatly affected by 
any drop in the supply voltage, due to the sudden load. Also 
all the tests should be taken with the machines running at 
unity power factor, unless otherwise specified in the guarantees. 
A simple method of determining this is to watch the ammeter 
in the A.C. circuit while adjusting the rotary main shunt 
field. Unity power factor gives the minimum ammeter reading 
for a given load. 


The second award (5s.) is made to “А. M.," who suggests 


practically the same tests, and mentions that there are two. 


sets of tests which the machines have to pass. These are: 
(1) tests at the maker’s works, and (2) tests under service 
conditions on site, the latter consisting of a day's run at full 
load, maintained by hand regulation, in parallel with others, 
while the former are similar to those given by '' Rota," except 
that a 24 hours’ full-load run is proposed so as to make sure 
that the transformers, if oil cooled, have attained a steady 
temperature. It is, however, suggested that the core loss 
should be determined, and regulation and compounding tests 
made, while the only high pressure insulation test advocated 
is to subject the machines to twice working pressure for five 
or ten minutes. i 


EXTENSIONS AT BLACKPOOL ELECTRICITY 
| : WORKS 


HE ceremony of formally starting up the two new turbo- 

generators in the Blackpool Electricity Works took place 
on April 23rd. On that and the following day there was 
also an exhibition of heating, cooking, and lighting apparatus 
and other domestic appliances, while cooking demonstrations 
were given by Ferranti, Ltd., and the British Electric 
Transformer Company. 

The new sets installed consist of a 1,500-kw. turbo- 
alternator for lighting, erected by the British Thomson- 
Houston Company (Rugby), and an 800-kw. mixed pressure 
.turbo-generator for traction erected by the Brush Electrical 
Engineering Company (Loughborough). Exhaust steam from 
the existing Ferranti and Browett-Lindley engines is used 
in this case. The ventilating air for each machine passes 
through a special air filter, supplied by Balcke & Company 
(Broadway, Westminster, S.W.) capable of dealing with 
9,000 cubie feet of air per minute. A barometric condenser 
by the Klein Engineering Company has been fixed, and 
can maintain a 27}-in. vacuum, while the Rees-Roturbo 
electricallv-driven circulating pump can deal with 200,000 
gallons of water per hour. The total plant capacity is now 
lighting, 4,300 kw., and traction, 2,250 kw. 


THE “POINT FIVES” 


MEETING of the “Point Fives” (which, as most of 

our readers know, is a club composed of engineers to 
undertakings where electrie current for heating and cooking 
is supplied at the rate of one halfpenny per unit) was held 
on April 18th at Bradford, where the Chairman, Mr. T. Roles, 
welcomed the members. Mr. W: G. Pickvance (Wrexham), 
Mr. H. Gray (Accrington), and Mr. S. E. Fedden (Sheffield) 
were elected members. Mr. Е. W. Purse, although he could 
not be formally elected until he took up his duties at 
Carlisle, was invited to attend the next meeting, and Mr. 
Allen, who ceases to be a member on leaving' Carlisle, was 
elected an honorary member dor twelve months to give him 
time to introduce a 05 tariff at Wolverhampton. Mr. Roles 
gave a long address devoted to the development of the 
heating and cooking load at Bradford, where the headwa 
was almost solely due to the 1d. per unit tariff, which has 
been in force since Julv, 1910. Electric heaters were very 
popular, and & small number of complete cooking outfits 
Were in use. There was, however, no hiring scheme, and 
many types of apparatus on the market were not quite 
suited to the local conditions, whieh involved the baking 
of bread at home. With the present lines of cheap radiators 
available, it did not seem necessary to inaugurate a hiring 
scheme to popularise their use. Of 918 residence consumers 
41 had adopted the special domestie tariff of 15 per cent. 
per annum upon the rateable value plus one halfpenny per 
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unit. The total capacity of heating and cooking apparatus 
connected to the mains exceeded 1,000 kw. Some interesting 
statistical tables accompanied the address. There was a lon 

discussion, and it was decided that a special meeting should 
be held at the Institution of Electrical Engineers on May 
23rd, to consider the standardisation of electric cookers and 
adopting the rateable value plus 4d. per unit tariff as 
standard. The next ordinary meeting will be on June 17th, 
during the I.M.E.A. convention, and Mr. Blackman will 
be in the chair. This will be an open meeting, and all 
desirous of attending should send in their names to the 
Hou. Sec., Mr. A. H. Seabrook, 19 York Place, Baker 
Street, W. With regard to electrical publicity, it was 
decided that owing to the " moribund " state of the Electrical 
Supply Publicity Committee, the Associatign must for the 
time being make its own arrangements for its members’ 
requirements, and a sketch was approved, to be used for 
eee: and postcards. The members of the Association will 
ave the first call on these. They will also be available to 
anyone at 28s. per 100 plus 7s. 6d. for Over-printing name 
and address for the posters, and 16s. per 1,000 for the 
postcards. Applications to be sent to the Hon. Secretary, 
Mr. A. H. Seabrook. Although no resolution was passed, 
it was felt stronglv that this question of publicity is ono 
which the electrical industry cannot afford to neglect any 
longer, and a lead was looked for from the Industrial Comi- 
тсе ‚оё the Institution of Electrical Engineers as to what 
must be done in this direction. 


REFLECTORS FOR SHOP WINDOW LIGHTING 


GREAT deal of attention has been paid of late to 

avoidance ef glare in shop-window lighting, and verv 
effective results are obtained by lamps in concealed positions 
provided with suitable reflectors. The British Thomson- 
Houston Co. (Mazda House, 77 Upper Thames Street, E.C.) 
have developed a system employing Mazda lamps in con- 
junetion with specially formed silvered-glass reflectors, of 
which an example is illustrated here. The lighting units are 
fixed close up to the ceiling of the window, immediately 
behind the facia board, and are arranged in a single evenly 
spaced row. The arrangement gives a more uniform and 
diffuse illumination than could be obtained from lamps hung 


“X-Ray” REFLECTOR FOR SHOP-WINDOW LIGHTING. 


in the field of vision, and produces a good effect. The 
reflectors are of similar construction to those employed in 
the Company's well-known "eye-rest" system of indirect 
lighting. The glass is blown in one piece in steel moulds 
and then annealed and fire-glazed. The outside of the glass 
blank is plated with pure silver which is protected by several 
coats of elastic enamel. "This process of manufacture renders 
the reflectors exceedingly durable. The interior surface is 
formed into spiral and vertical corrugations, which effectually 
prevent any striation or streakiness in the illumination. The 
reflectors for shop-window lighting are supplied in six different 
shapes, giving the various light distributions required. 


The Institution of Electrical Engineers.—The following is the 
result of the balloting for new members and transfers from one 
class to another at the meeting on Thursday :—Members - 
W. Н. Eccles, E. S. Heurtlev, A. C. Kelly. Associate 
Members: 'T. T. Baker, A. de Lima Barros, E. H. Bullmore, 
W. R. Churchill, R. C. Creasey, G. J. H. Elliott, H. Foster, 
J. F. Mitchell, J. Strachan, E. Stubbs, W. L. L. J. Thain. 
Graduates: Е. N. Н. Beamish, G. Н. Eardley-Wilmot, E. G. 
Goulding, W. E. Jamieson, J. M. van Nieukerken. Students - 
P. W. Anderson, E. D. Begg-Hobertson, Н. Clausen, *. de 
Gouvéa Freire, W. A. Kennedy. G. N. Le May, F. A. P. 
Perrow, R. E. Rushforth, C. W. С. Sadler. Candidates Trans - 
ferred—Associate Member to Member: S. E. Bastow, A. W. 
Beuttell, J. M. Blair, J. J. R. Overton. Associate to Associate 
Member: А. М. Fyfe, Н. Н. L. Prendergast, А. J. Wray. 
Student to Associate Member: С. Н. D. Ascoli, H. J. G. 
Davison, A. E. Dent, D. Jackson, E. M. Marvin. A. R. Stelling, 
A. D. Taberner, J. D. А. Vincent, G. W. Wyles. Student to 
Graduate: Н. R. L. Groom, $. N. Jackson, А, Kennard, A. С. 
Patel. 
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THE IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY 


OX Tuesday last representatives of the Press were enter- 
tained at luncheon by Sir Alfred Keogh, the Rector of 
the Imperial College of Science and Technology, South Ken- 
sington, in the commodious new Students’ Union, when the 
several buildings which are to house the new and enlarged 
departments were thrown open to inspection, and the experi- 
ments and investigations being carried on were explained. 
For some time reorganisation and consolidation of the various 
institutions forming the Imperial College have been in pro- 
gress, so that instead of there being many departments 
carrying on more or less the same work within a stone’s- 
throw of one another, it is possible for the interchange of 
students to take place so that the best and most practical 
teaching of all subjects is obtainable for all. In the new 
building of the Royal School of Mines there is, among 
other equipment, a complete full-sized plant for the treat- 
ment of various ores, including crushers, shaking tables, 
slimers, &c., all driven by electric motors. Another and 
perhaps better known department is the Electrical Depart- 
ment of the City and Guilds (Engineering) College, under 
the direction.of Professor T. Mather, where, in addition to 
the large and well-equipped general laboratories, the ''Trac- 
tion Bay” is now in full working order. .It contains a motor- 
generator, static balancers and transformers, so that direct 
current from 100 to 600 volts is available, as well as alternat- 
ing current of different frequencies and pressures for experi- 
ments on traction motors. A full-sized bogie tramcar, with 
rails and conduit, is also available for testing. In this con- 
nection there is a dynamometer for determining the draw-bar 
pull, and each wheei drives a drum. to which is affixed 
a flywheel in three sections. These can be coupled together 
by means of electromagnetic clutches, so that the equivalent 
inertia of a 5, 10, or 15 ton car can be obtained. Another 
unique equipment consists of a complete installation of 
MekRenzie Holland electric signalling. In this course, as in 
others including advanced dynamo design, the foremost 
experts in the several branches are retained to deliver 


lectures on their special subjects. In addition, one must - 


mention the large and important department of Civil and 
Mechanieal Engineering, under the direction of the Dean of 
the College, Professor W. E. Dalby, and the department 
of Geology, which includes oil production. The latter is, we 
believe, the only one of its kind in the world. Others of 
the new departments which have immense possibilities are 
those dealing with the commercial trcatnient and preserva- 
tion of timber and the cultivation of rubber. 


DERBY CORPORATION BILL 
A New Stand-bye Clause 


HE Derby Corporation Bill, which is now before Section A 

of the Local Legislation Committee of the House of 
Commons, deals in Part V. with the electricity undertaking. 
At one time a fight with the gas interests seemed probable, as 
it was rumoured that the Derby Gas Light and Coke Com- 
pany intended to endeavour to abtain an ''electrolysis"" clause, 
and also to secure the insertion of some form of the famous 
“ Bermondsey ” clause, or its latest modification, known as the 
“Winchester ” clause. It has, of course, been the settled prac- 
tice of Parliament for many years not to couutenance applica- 
tions for special protection for water and gas mains from 
electrolysis, owing to the fact that it considers the Board of 
Trade regulations on the point sufficient, and there seemed to 
be no peg upon which to hang a ''Bermondsey"' clause, so it 
is perhaps for these reasons that the gas company have with- 
drawn their opposition to the Bill, and the electrical clauses 
are now going through unopposed. 

They give the Corporation powers to lay additional mains, 
to erect overhead wires, and to construct sub-stations under the 
streets. No such sub-station, however, is to be constructed 
within a distance of 25 yards of any railway property or 
factory, except with the consent of the owners, which, if with- 
held, is subject to the arbitration of the Board of Trade. 
Clause 45 provides that if any consumer of electricity supplied 
under an agreement uses the energy in a manner contrary to 


the termp of the agreement, the Corporation may discontinue to 
supply such consumer. | 

Clause 46 is a new stand-bye clause. It lays it down that the 
maximum power which any consumer shall be entitled to be 
supplied with by the Corporation shall not include any supply of 
energy taken only on extraordinary occasions, or as a stand-bye 
supply, unless such consumer shall pay to the Corporation a 
minimum annual sum which will give a reasonable return on 
the capital expenditure involved in meeting that supply. 
Another clause inserted by agreement with the Gas Company 
is that the Corporation shall not charge for electricity used 
for working motors for compressing gas supplied by the Derby 
Gas Light and Coke Company a higher rate than the highest 
rate charged for the .time being for current for lighting 


purposes. А 


... ELECTRIC TRACTION NOTES 


A sum of about £1,250,000 has been sanctioned by the 
Lower House of the Prussian Diet for the conversion of 
the Berlin City Railway, the Circular Railway, and the 


suburban lines to electric traction. In the course of the . 


discussion it was stated that the cost of electric working 
would be £300,000 a yeur cheaper than steam, and that 
forty trains an hour could be run instead of the present 
twenty-four. The City Railway has reached the limit of 
its capacity by steam working. | 

In the [шу number of Bills which have been deposited 
in Parliament this session authorising the running of trolley 
omnibuses, & clause was universally inserted giving the 
Board of Trade powers to sanction further routes upon 
application by the promoters in the future. The idea of 
this is to obviate the expense of, coming to Parliament 
again, inasmuch as it is a much cheaper procedure for the 


` Board of Trade to sanction extensions by way of provisonal 


orders. Exception, however, has been taken to this clause 
in many instances, and especially so in, regard to the 
Metropolitan Electric Tramways (Trackless Trolley) Bill, 
many of the London local authorities regarding it as a 
possibility that the Board of Trade could sanction the 
running of trolley omnibuses in any district without the local 
authorities being heard. We now understand, however, that 
at the request of the Board of Trade itself, this particular 
clause has been deleted from all Bills this session. 

Bearing on this question, the following resolution passed 
by the County Councils Association last week is of interest :— 
"That it is undesirable that any powers should be included 
in a private Bill introduced this session to authorise a track- 
less trolley system or the running of motor omnibuses within 
an administrative county area (other than exclusively within 
a County Borough or the County of London), as the re- 
classification of main and other roads has not vet been made 
by the Road Board, and that members of the House of 
Lords and the House of Commons be invited to take such 
steps as may be necessary to eliminate from private Bills 
clauses proposing to give such powers." 

The General Purposes Committce of the L.C.C. have made 
a report with regard to Sir Laurence Gomme's evidence 
before the House of Commons Committee, which is inquiring 
into the cause of accidents from motor traffic in London. In 
this evidence certain opinions were expressed as to the 
appointment of a traffic board for London, which were. in- 
tended to be personal expressions of opinion, and were not 
intended to express the views of the Council as a body on 
this question. The General Purposes Committee, however, 
are of the opinion that this evidence may give rise to mis- 
apprehensions in the minds of some of the members of tho 
Committee, and in order to remove this possible misconcep- 
tion, the Chairman of the Select Committee has been com- 
municated with. At the same time the General Purposes 
Committee recommend that the Select Committee should 
receive evidence from Sir Edward White on behalf of tho 
Council on the establishment of a traffic board for London. 

The Board of Trade have officially inspected the first trolley 
omnibus line in Keighley, which is upon the Cedes-Stoll 
svstem. 
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(This Patent Record is compiled by our own Editorial Staff and és Strictly Copyright.) 


Specifications Published April 24. 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 


8,352/12. Submarine Telegraphy. E. Каумохр-Влвкев. For 
ordinary Morse working a ''rocking-beam pole-alternator’’ is 
used. This may be polarised or not, but the broader end of a 
pointed tongue is stiffly pivotted. At each working of the 
armature of the pole-alternator the tongue impinges upon one 
side of a ви у pivotted ‘‘rocking beam," and must move it one 
-way or the other. If one current impulse moves it to the left, 
the next will force it to the right. Either motion closes the 
circuit of a common local battery. Ап alternative arrangement 
is to use a ‘‘ratchet-wheel pole-alternator," which takes the place 
of the rocking beam. It is moved on one tooth by each blow, 
and commutators fixed to it ensure alternate positive and 
negative currents. Three figures. 

14,157/12. Armoured Cables. CALLENDER’S CABLE Co. and 
C. PiPKiN. To protect wire armouring from chemical effects. 
A steel or iron wire is enveloped in a lead sheath put on under 
pressure in а similar way to that adopted for sheathing the 
insulation of lead-covered cables. The individual wires are 
then built up to form the armouring in the usual way. Two 
figures. 

£14,958 12. Milk Sterilisation. А. HELBRONNER, M. von 
RECKLINGHAUSEN, and V. Henri (France). An additional stage 
in the treatment covered by Specification 14,833/12. This 
consists in ''homogeneising " the milk prior to its exposure to 
the ultra-violet light, and after the preliminary heating by pass- 
ing it through a filter at about 609 C. under a pressure of 
Rud 150 kg. per sq. metre. | 
‚815/12. High-frequency Oscillations. К. — RorTGARDT. 
Highly heated iodine vapour is brought into contact with the 
discharge gap fed with A.C. 

947/15. Wireless for Air-craft. L. Rovzrer (France). Owing 
to the difficulty of insulating the antenna winch, the antenna is 
counterpoised by a carefully insulated network, and the winch 
is situated at the node. Two figures. 


Specifications Published To-day 


The following Patent ications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Names in italics indicate communicators of inventions from abroad. 

Summaries of some of the more important of these patents will 
appear in our next issue. 


Arc Lamps: OciLvx-WrBB, \ҮнїтЕ and БкіхЁскЕ, 8,252/12; 
В.Т.-Н. (С.Е.С., U.S.A.) [Electrodes] 16,707/12. — 

Distributing Gystems, Cables and Wires, Insulating Materials, 
&c.: Van DaaLEN and ScHnriBER [Transmission] 24,122/11; 
JERRIM [Staples and cable fasteners] 1,933/12. 

Dynamos, Motors, and Transformers: Price [Dynamos and 
motors] 21,932/12; Сохвар [A.C. rectifiers] 622/13. 
Electrochemistry: Triover [Sterilisation of 

mercury vapour lamps} 9,314/12 

Heating and Cooking: BELLING [Geysers] 8,682/12; SCHAEFFER 
[Hot-air douches] 18,212/12. 

Ignition: WerckrERLEIN & Stocker [Starting multi-cylinder 
engines with  magnetos] 8,986/12; Detiany [Spark plugs] 
22.530/12; Srempens & Hauske [Spark plugs] 1,064/13. 

Incandescent Lamps: FiscuER (Manufacture of drawn tungsten. 
wires] 9,981/12: B.T.-H. (G.E.C., U.S.A.) [Machine for manu- 
facturing] 14.962/12. 

Instruments and Meters: Turner [Prepayment meters] 
15.647/12; <A.E.G. [Meters] 16,358/12; Моо, (Korting d 
Mathiesen) [Armature for D.-C. watt-hour meters] 27,246/12. 

Switchgear, Fuses, and Fittings: Cumonr [D.-C. motor con- 
troller] 8.108/12 Kovacs [Cut-outs] 17,635/12; HERRENSCHMIDT 
& Co. [Automatically reversing tanning-tub operating motors] 
20,976/12; Horron [Switches] 21,102/12; Kennepy [Regulators 
for train-lighting systems] 21.157/12: B.T..H. (4.E.G.) [Auto- 
matically stopping electric hoists] 26.681/12. 

Telephony and Telegraphy : Weintraub [Disinfecting telephone 
receivers] 5.046/12; Harrison, Moore and Savin [Telegraphy] 
9,655/12; CLARKE and CHapsurn’s (Sup) TELEG. [Revolution 
tell-tale] 5.60212; Jamieson [Selectively calling up wireless 
stations] 19.014/12: Vox per Heine [Hollow reinforced concrete 
masts] 950/13: Ricxets [Telephony] 2.397 /13. 

Traction: Merz and Repmax [Railway 
13.801 /12. 

Miscellaneous: АттехкІВСН and  GrnrHorr [Thermo-electric 
heating and cooling body] 8.050/12; Wkrar [Neutralising effect 
of inertia of selenium cells] 8.598/12; Krxcsrey-Fretp [Gvro- 


water using 


conductor rails] 


scopic apparatus] 13,238/12; DowwNiNc and Moorton [Alarm 
controlling for cash-boxes, &с.] 15,028/12; La Force [Remote 
indication of level of a liquid in a reservoir] 15,160/12; Travr- 
MANN [Burglar alarms] 19,105/12; STERN and Ввітізн Ever- 
Reapy Exec. Co. [Packing.envelopes or -cases for batteries] 
19,856/12; LirrENrFELD [Röntgen Rays] 23,169/12. 


The following Specifications are open to Inspection at the Patent 
Office betore Acceptance, but are not yet published for sale. 


Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Porak [Cable insulating and tensioning gear] 16,671/12; 
BROWALsKI [Insulator] 7,3582/15; SiEMENS-ScHUCKERT. [Loom 
driviug] 7,842/15; A.E.G. [Motor regulation by boosting and 
bucking machines] 7,896/13. 

Dynamos, Motors, and Transformers: A.E.G., 7,784/13. 

Electrochemistry: HELBRONNER [Milk sterilisation] 7,428/13. 

Ignition: Royer, 7,302/13. 

Incandescent Lamps: Sanoscop-Gras. Ges. [Glass absorbing 
ultra-violet light] 7,864 / 15. 

Telephony: Sremens & HALSKE [Supervisory circuits] 7,531/13. 

Miscellaneous: Ввомко [Clocks] 7,275/13. 


Application for Extension of Term of Patent 


8,961/99. The Telegraphone. V. PovuLsEN. Owing to the fact 
that the Law Officers cannot attend earlier, it was decided last 
Thursday that the hearing of the petition for extension of term 


of this patent beyond the customary 14 years shall not take 
place before May 20th. 


Opposition entered to Grant of Patents 


5,878/12. Ships’ Telegraphs. P. R. Kerrie and Н. M. К. 
Mappick. To indicate direction of rotation of shaft two or 
more rotary switches consisting of rings connected by free wheels 
to the shaft and free in opposite directions are used. А brush 
bears on each ring. One ring is thus stationary, while the 


other revolves. 
Grant of Patent Allowed 


21,754/11. Signalling and Advertising. C. E. Wirus (ELec- 
TRICAL ENGINEERING, February 27th, p. 122). 
Amendment of Specification allowed 


27,697/11. Burglar Alarms. A. RicHON. As a result of the 
extended investigation under Section 8, this specification has 


` been amended by way of disclaimer. 


Expiring and Expired Patents 


The following Patent expires during the current week, after a lite 
of fourteen years :— 

9,387 of May 4th, 1899. Detectors for Railway Facing Points. 
W. Н. Deakin and W. Roserts. When the points are set and 
locked, the corresponding circuit controller and lock bolt circuit 
controller automatically close the circuit of the corresponding 
signal lever with the exception of a contact switch, so that 
on the signalman closing this the corresponding signal lever 
will be unlocked by the electro-magnetic gear, whilst the circuit 
corresponding to the other signal lever will be open at the lever 
and at the points so that it remains locked. 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 


Arc Lamps: E. Pearce and S. 
mechanism) 521/07. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Н. Pieper and L’Hoest [Train lighting on the series 
system, dynamo being driven by separate motor] 695/03; H. C. 
SOULE (A.C. motor control] 28,017; 08. 

Dynamos, Motors, and Trarsiormers: B.T.-H. (A.E.G.) 
[Starting a single-phase commutator motor having short-circuited 
brushes] 440/07; Е. Conrap [Mercury vapour rectifiers] 
26,555 / U8. 

Instruments and Meters: Sremexs Bros. Dynawo Works 
(Siemens Schuckert) [Maximum demand indicators] 468/08. 

Switchgear, Fuses, and Fittings: L. К. Јов (Thermal flasher.— 
a brass bar is overwound with the heating coil] 894 / 06. 

Telephony and Telegraphy: F. Rircnim [Controlling pen of 
telautozraph receiver] 550/04; G. A. M. AGRELL ['Type-printing 
telegraph receiver] 700/08. ` 

Traction: W. MeLELLAN апа C. H. Merz [Speed and distance 
recorder for electric trains] 571/05. 

Miscellaneous: F. and M. P. Rosperts [Electrically driven 
flexible diaphragm pumps] 12,364/08. І 
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G.E.C. High Tension Switchboards 
are designed and manufactured for 
all requirements, and amongst the 
many important features embodied in 
| their construction are the following : 


Cubicles Constructed of Steel. 
Easy to Manipulate. 
Fireproof. 

Impossible to break Circuit on 
Links. 

Interlocking of  Switchgear 
renders same "Dead" when 
Cubicle Doors are Open, 
consequently cleaning and 


adjusting operations can be 
carried out in 


ABSOLUTE SAFETY. 


Write for full particulars and price 


THE GENERAL ELECTRIC CO., LTD., 
Head Office: 67, Queen Victoria St., London, E.C. 


Telephone: London Wall 3600 (20 lines). 

Telegrams: “ Electricity, Cent., London 
Branches :—Manchester, Birmingham, Glasgow, Cardin 
Newcastie, Dublin, Belfast, Liverpool, She field, Li 'eds, 


Bristol, Swansea, Hull, Nottingham, Southampton, ete. 


When corresponding with Advertisers, 
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G.E.C. High Tension Switchboard (Back View). 


please mention ‘‘ Electrical Engineering.” 
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Offices and Warehouse: 
PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 


THE LONDON ELECTRIC WIRE COMPANY 


Telegrams : “ELECTRIC LONDON.” AN D SM ITHS LTD. 


Telephone No. 3105 London Wall. 


Works: { CHURCH ROAD WORKS, LEYTON, E. 
ANACONDA WORKS, SALFORD. 


MANUFACTURERS OF EVERY DESCRIPTION, OF CABLES AND WIRES FOR ELECTRICAL PURPOSES. 


DYNAMO WIRES Strips e Compressed Strands. nds. INSTRUMENT WIRES, Silk and Cotton Covered. 


EUREKA, PLATINOID and other High Resistance Wires. 
BRUSHES. 


SILICIUM BRONZE & PHOSPHOR BRONZE WIRE. 
ALUMINIUM WIRE. 


FLEXIBLES. | INSULATING VARNISH. 


HIGH CONDUCTIVITY COPPER WIRE. 
SPECIAL TROLLEY WIRE. 


ENAMEL Insulated Wires. 
FUSE WIRES. ЈОІМТІМС MATERIAL. 


сан АУ ^g LD. 
H. M. G 
Lebanon Road E Lane 
SANESO 
м T —4(0) Аз О. Putney 


[icamini," London 


MICANITE 


Plato Tubes, 
Rings, &c., in 


ар —— ——— — 


GLASS TUBES 
AND RODS 


FOR ELECTRICAL PURPOSES 


IA АМТ? 


НЕ MICANITE & INSULATORS C2 Y 


| OFFICES ano WORKS - 


WALTHAMSTOW. LONDON.E. DONE 
ELECTRICAL PORCELAIN 


HIGHEST QUALITY 


GRYSELCO 
ELECTRIC 


LAMPS. 


NEMESTON а р ru Tp. 


F. WIGGINS & SONS, 


FOR 
Mi CA INSULATION 


APPLY TO 
GUILBERT-MARTIN JAMES MACINTYRE-& С0., LTD., 
9, Edmund Place, LONDON, Е.С. BURSLEM. 102, 108 & 104, MINORIES, LONDON 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


On Thursday last week, Mr. A. A. Campbell Swinton 
made a statement before the Marconi Committee in reference 
to Mr. Godfrey Isaacs’ evidence. Mr. Isaacs had blamed 
Sir Henry Norman for suggesting Mr. Swinton as a member 
of the Technical Committee, as a report by Mr. Swinton had 
been published on a Poulsen prospectus. Mr. Swinton now 
said that he regarded Mr. Godfrey Isaacs’ remark as an 
attack upon his bond-fides as an impartial and unbiassed 
expert witness. The report he made upon the Poulsen 
system was an absolutely independent one, and he had never 


had any connection whatever with the Poulsen Company. · 


He said he regarded the statement in question as ungracious 
. from the managing director of the Marconi Company, as 
he believed that he (Mr. Campbell Swinton) was the first 
to give Mr. Marconi introductions in thig country when 
he was totally unknown in commercial and scientific circles. 
Another resignation from the Committee is announced in 
consequence of the Hon. Neil Primrose having to accompany 
the British delegation to America in connection with the 
Hundred Years’ Peace. Mr. Gordon Harvey, a former 
member of the Committee, who retired on account of ill- 
health, returns in the place of the Hon. Neil Primrose. 

On Monday Mr. Winston Churchill was called before the 
Committee in respect of a rumour mentioned by the editor 
of the Financial News to the effect that Mr. Churchill had 
speculated in Marconi shares. Mr. Churchill expressed the 
greatest indignation at being called before the Committee 
on such a slight pretence, and emphatically denied that he 
had anything to do with Marconi shares anywhere, and 
concluded by stating that any person who said he had was 
a liar and a slanderer, and that any person who repeated 
the rumour, at the same time having no evidence and 
believing it to be false, was in addition a coward. We 
may mention that a suggestion has been made in the lobby 
of the House that the Government should take steps to 
bring the meetings of the Marconi Committee to a conclusion. 

In the course “of the debate in the House of Commons on 
Thursday last on the vote for the salaries and expenses of 
the Post Office, the Postmaster-General said that the deferred 
rate for plain- language cablegrams across the Atlantic had 


resulted in a vast increase in business, and that a system 
of week-end cable letters at about one fourth the usual rates 
had been introduced between this country, Canada, South 
Africa, Australia, New Zealand, the United States and the 
Argentine. The case of India and the East was under 
consideration. With regard to the Imperial wireless scheme, 
station sites had been provisionally selected (subject to the 
approval of the contractor) in England, Egypt, India, and 
South Africa. Government representatives were now in 
East Africa and the Straits Settlements seeking sites for 
the remaining two stations. Since the transfer of the 
National Telephone Company to the Post Office the wages of 
the operating and clerical staff have been increased 25 per 
cent., and the wages of the transferred staff were now 
15 per cent. more, on the average, than they were under the 
company. Nine thousand subscribers who had been con- 
nected with wrong exchanges had been transferred to the 
right ones, and 5,000 more would be transferred by July, 
leaving 15,000 to be transferred. The complaints ‘of bad 
service in London had been reduced by very nearly 50 per 
cent. compared with the early part of last year. In Tendon 
162,000 miles of additional wires had been laid, and 20,000 
new subscribers had been connected, and although there 
was still some delay in providing the telephones asked for, 
the rate of joining up was 25 per cent. more than was the . 
average last year, Ta king the country as a whole, £1,000,000 
had been spent onthe improvement of the exchange system, 
apart from the trunk system. Last year 98 new exchanges 
were opened. This year it is proposed to open 220 new 
exchanges, several on the automatic system. The trunk 
trafic increased 9 per cent. over the preceding year. The 
capacity of the London Trunk Exchange is being increased 
by about 30 per cent. New telephone cables between this 
country and Holland and Germany are contemplated. The 
rural party line scheme is now being taken up with increas- 
ing rapidity. About 1,000 residents now use these lines, 
and 500 more are being connected. The Post Office is erect- 
ing a wireless station at Aberdeen, and it is suggested that 
this should meet the requirements of Dundee and Aberdeen 
for additional telegraphic facilities, as with the present over- 
head lines some trouble is experienced during the winter 
from storms, by providing an alternative route. An 
Admiralty wireless station already exists at Dundee. For 
several weeks last winter 3,000 men were employed remedy- 
ing the damage done by storms in different parts of the 
United Kingdom. 
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The Italian Radiotelegraphie station at S. Cataldo (Bari) 
was reopened for ship service on 22nd April, and the Bagdad- 
Bassorah line was working again on the 24th, when also 
the Seattle-Sitka cable failed, on account of which telegrams 
for Alaska are being sent vid Ashcroft.—On the same date 
the cable between Perim and Djibouti was put through.— 
The Montenegro Administration notified the opening of a 
telegraph office at Scutafi on April 26th.—Notwithstanding 
the notice of March 10th, some admiristrations are still 
routing telegrams ‘‘vid Turkey."—The Moulmein route was 
down on April 28th between Raheng and Bangkok, and also 
between Tavoy and Myitta.—Telegrams for Siam are being 
sent viá Madras-Saigon at the same rate.—Mr. Theodore 
Vail is cruising in his private yacht in West Indian waters. 


| LOCAL NOTES 


ee 


Bognor: Public Lighting.—As already announced, an 
electric lighting undertaking of the local Gas Company will 
shortly be put into operation, and the Council has been asked 
to consider whether it will adopt electricity in preference to 
gas for “the esplanade and any other streets in the town. 
The position is un interesting one inasmuch as the Gas Com- 


puny will be competing with itself in respect of any change. 


that may be made. 
Dudley: Sale of Electrical Undertaking.—It is stated that 


a legal difficulty has arisen in connection with the sale of 


the Dudley electrical undertaking to the Midland Electric 
Corporation for power distribution. , This difficulty, we under- 
stand, is with regard to an outstanding capital loan. 

Glasgow: Transporter Bridge.—It is stated that the Cor- 
poration is contemplating the erection of ап electrically 
operated transporter bridge over the Clyde. 

Harrogate: Development of Electrical Undertaking.—Mr. 
George Wilkinson, the Borough Electrical Engineer, has 
prepared a report on the possible development of heating 
and cooking by electricity, and its effect upon the Corpora- 
tion's electricity undertaking. He points out that at present 
practically all the buildings likely to adopt electricity are 
already being supplied, and that until the borough grows 
considerably, there is not much prospect of a very consider- 
able development of the private lighting business. He 
therefore recommends that a tariff should be offered to con- 
sumers which would induce them to use electricity for 
cooking and heating purposes on a considerable scale. He 
recommends a fixed charge of 2s. 6d. per quarter per kilowatt 
installed in cooking plant and electric radiators, with a rate 
of id. per unit for all energy consumed, the simple con- 
ditions being, that the establishment should be entirely 
illuminated by electricity. 

Heywood: Loss on Electricity Undertaking.—A loss of 
£4,118 is reported on the electricity undertaking for the 
past year. In the previous year there was a loss of £2,532. 

Leicester: Strike of Wiremen.—The members of the Plec- 
trical Trades Union emploved in Leicester came out on 
strike on Friday for an increase in wages. According to an 
oficial note issued by the Employers’ Association, only 
twenty-eight men are on strike, and it appears that the 
demand is for а minimum of 9d. per hour. The employers, 
however, state that as in towns like Nottingham and Bir- 
mingham the minimum wage is 84d. per hour, it is unfair 
to attempt to impose a higher rate in Leicester. The em- 
ployers have offered to refer the dispute to arbitration, 
but this has been refused by the men. 

Liverpool: Electrical Sub-Committee.—As indicated in our 
columns some weeks back, the Corporation has decided to 
abolish the Electrical Sub-Committee which had charge of 
the electrie supply undertaking under the Tramways and 
Electric Power and Lighting Committee. The Sub-Com- 
mittee was only appointed about six months ago, and there 
seems to have been an agitation ever since to secure its 
abolition, and this has now been brought about by the 
casting vote of the Chairman of the full Committee, 
Alderman Smith. 

Moffat: Electric Supply Scheme.—Mr. W. E. Townsend, 
of Edinburgh, has been instructed to submit plans for an 
electric lighting scheme. A plebiscite of the ratepayers is 
to be taken on the subject. 

Salford: Price for Tramway Enerqy.—Mr. Robert Ham. 
mond has been appointed by the Board of Trade to act 
as referee to settle the difference between the Salford Cor- 


ENGINEERING 


251 


poration and the Eccles Corporation as to the price to be 
paid by the former for electrical energy supplied by Eccles 
to a portion of their tramways. 

Swinton: Street Lighting.—A special committee. is in- 
vestigating systems of street electric lighting. 

Waterford: Electric Lighting.—We announced a‘ short 
time ago that the Waterford Gas Company had called in 
Mr. C. H. Wordingham to advise them with regard to an 
electric lighting scheme. A Special Committee of the Cor- 


poration has now decided to ask the Chief Electrical Engineer 
of the Dublin, Cork or Belfast Corporations, whichever may 
be available, to report with regard to a municipal electric 
supply scheme. ’ , 


TENDERS INVITED AND 
. PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Aberdeen.—The Secretary 
borrowing of £80,000 for the 

Barnes.—Feeder and distributor 
Borough Electrical Engineer, May 19th. 
on another page.) 

Blackburn.—On the advice of Mr. P. P. Wheelwright, the 
Borough Electrical Engineer, the Electricity Committee has 
adopted a scheme for the erection of a new power station. 

Felixstowe.—One 150-kw. Diesel engine driven generating 
set. Consulting Engineer, R. P. Wilson, 66 Victoria Street, 
S.W. Мау 5th. 

Glasgow.—One 5,000-kw. and 
alternator with condensing plant. 
ways Department. May 26th. 

Grimsby.— Extensions to cooling towers and condensing 
plant, steam, exhaust and other pipework, conduits and dis- 
tribution boards. Borough Electrical Engineer. (See adver- 
tisement on another page.) 

Hamilton.— Messrs. Buchan & Partners, consulting elec- 
trical engineers, have suggested an additional expenditure of 
£12,000 upon tke electricity undertaking, and the Council 
recommend an application for a loan for this amount. 

_ Hoylake.—One 400-kw. generating set and condensing 
plant. Borough Electrical Engineer. May Sth. 

King’s Lynn.—One 400-kw. generating set and condensing 
plant. Borough Electrical Engineer. May 5. 

London: Battersea.—Thc Finance Committee of the L.C.C. 
recommends sanction to a loan of £3,275 for the provision of a 
boiler and circulating water pump at the electricity works. 

Peterborough.—One 500-kw. generating set and two boilers. 
Borough Electrical Engineer. May 6th. 

Port Glasgow.—The Board of Trade has granted an 
Electric Lighting Order to the, Town Council which will, 
however, be worked by the Greenock Corporation. 

Rochdale.—Electrieally-drivea induced draught 
Borough Electrical Engineer. May 14th. ; 

Roscrea (Ireland), —A local manufacturing firm has decided 
to instal plant to supply the town with electric light and 
power. Plans are being prepared by Mr. Lawless, a consult- 
ing engineer, of Dublin. 

Southampton.—T wo electric gantry cranes for Harbour 
Board. Clerk. May 9th. | 

Stalybridge.—The Joint Board has received sanction to 
a loan of £39,255 for electrical extensions. 

Warrington.—Traction battery and reversible 
Borough Electrical Engincer. May 138th. 

Wolverhampton.—The Council has decided to apply for a 
loan of £22,000 in connection with the electricity under- 
taking. The new plant will include E.H.T. ring main feeders, 
four 250-kw. rotary converters, E.H.T. sub-station switch- 
gear, L.T. sub-station switchgear, cranes, and E.H.T. switch. 
gear for Commercial Road generating station. 


7 Scotland has sanctioned the 
Slectricity Department. 

cables are required. 
(See advertisement 


one 2,000-kw. turbo- 
General Manager, Tram- 


plant. 


booster. 


бо., Ltd. 
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Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Barrow-in-Furness.— Electrical equipment of workhouse at 
Roose. Architect, H. T. Fowler, Cornwallis Street. May 7th. 

Bootle.—Cinematograph theatre, Stanley Road. A. 
Kershaw, Birkdale. { 

Coatbridge.—Cinematograph theatre in Bank Strect. 

Darwin.—New Corporation baths. 

Dundee.— Labour exchange. Н.М. Office of Works, 
London. t 

Haslingden.—New bank for Manchester & County Bank, Ltd. 

Nottingham.—T wo new cinematograph theatres in Sneinton 
Road and Parliament Street. 

Stirling.—New station buildings for Caledonian Railway Co. 

Wallasey.—4A site for a new town hall has been approved. 
New schools at an estimated cost of £16,000. 


sideration tenders for two 8,000-kw. steam turbo-gencrators 
which it is proposed to instal in substitution of the reciprocat- 
ing engines at Greenwich. Whilst the Committee is not vet in 
а position to advise as to which of the tenders shall be 
accepted, they recommend the Council to sanction an ex- 
penditure on capital account of £82,100 in this connection. 
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APPOINTMENTS AND PERSONAL NOTES 
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Engineer and Tramways Manager. It is stated that the Elec- 
tricity Committee will recommend Mr. Wyld's chief assistant, 
Mr. G. P. Shalleross, as Borough Electrical Engineer, at a 
salary of £400 per annum. 

Mr. С. B. Stuart Wortley, К.С., M.P., has been appointed 
Chairman of the new London & Suburban Traction Со. Mr. 


Stuart Wortley is, is may be recalled, also Chairman of the i 


City & South London Railway Co. 

Mr. J. W. Piggott, mains engineer to the Whitby Council, 
has been appointed Electrical Engineer in succession to Mr. 
L. Н. King, who has received ап appointment with the 
Marconi Co. 

Mr. W. T. Green has been appointed to take charge of the 
commercial side of the Leeds Electricity Department, in 
succession to Mr. С. N. Hefford, who as we announced last 
week has been appointed Manager of the Department. 

Mr. Frank Timms, late of Messrs. Armstrong, Whitworth 
& Co., Ltd., has been appointed to the position of Installa- 
tion Engineer and Canvasser to the Tynemouth Electricity 
Department. 

Mr. C. H. Nickson has been appointed Clerk of Works 
for the new generating station at Bolton. 

A superintendent of the central car repair depot of the 
L.C.C. Tramways Department is required at a salary of 
£300 per annum. 


CAPPER PASS & SON, Ltd., 


Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 


Telegrams: '* Pass, BRISTOL.” Telephone: 3475 & 3476. 


m" í Е 
v .sOW АЯ L^ 


252 ELECTRICAL ENGINEERING May 1, 1918. 


i | - 
MISCELLANEOUS BUSINESS NOTES AND 
| TRADE ANNOUNCEMENTS 


Price of Copper.— Messrs. G. Smith and Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars c.i.f. port of arrival, quoted on Tuesday night, was 
£71 10s. to £72 (last week, £72 to £72 10s.). 

Liquidations.—The Electrolytic Alkali Co. is to be wound 
up voluntarily. Mr. W. H. Alexander, 24 North John Street, 
Liverpool, is liquidator. A meeting of creditors will be 
held at 14 Cook Street, Liverpool, on May 7th at noon. 

Bohemian Concert.—The second annual Bohemian Concert 
of the General Electrie Со. ‘в Athletie Club will be held on 
Saturday at the Talbot Restaurant, London Wall, E.C., at 
7.90 p.m. The Davis challenge eup, which has beeu won 


by the G.E.C. Football Club, will be presented during the 
evening. 


MEETINGS, &c. 


North Metropolitan Electric Power.— At a special meeting last 
week, a resolution was passed extending the borrowing powers 
of the Company in order to meet further extensions of the 
Company’s two main stations at Brimsdown and Willesden, and 
also for the extension of the Hertford and St. Albans stations. 

Durham Collieries Electric Power Co.—Mr. Justice Neville 
last week sanctioned the selling of this Company to the New- 
castle-on-Tyne Electric Supply Co. 

Electrical and Industrial Investment Co.—This Company is 
issuing at par £85,180 45 per cent. first debenture stock and 
£92.955 5} per cent. second debenture stock. The Company 
was formed in May, 1912, to acquire the investments of the 
City of Birmingham Tramways Co., and generally to carry out 
the objects of an investment company. <A dividend of 43 per 
cent. was paid on the ordinary shares for 1912. 

Johnson and Phillips.—Mr. R. W. Blackwell presided at the 
annual meeting on Thursday last week, when the report and 
accounts referred to in our last issue' were adopted. Whilst 
admitting that the report for the past year was not all that 
the shareholders could properly desire, Mr. Blackwell expressed 
the opinion that the Company's property was steadily improvin 
in value, and the business РА increasing along safe an 
conservative lines. А shareholder, however, wished to know 
why in these times of unprecedented prosperity Johnson and 
Phillips had during the past five vears had such bad times. 
The Chairman replied that one of the reasons for this was that 
at the time of the tlotation of the Company the working capital 
was insufficient for the demands during troublesome times, and 
business fell off. The Board had, however, struggled to build 
up the Company, and by not recommending dividends during 


the past few years had, he believed, attained а considerable 
measure of success. 


Damages for Electric Shock.—-A switchboard attendant 
emploved by the L.C.C. at their Hammersmith sub-station has 
been awarded £135 damages at the West London County Court 
for injuries consequent upon a shock from the 6,000-volt mains. 
Contributory negligence was alleged by the Council in defence, 
and the actual voltage was said to have been 5,750. 

Investigation into the Cause of an Exploslon.— The inquest 
regarding a fatal explosion at Hebburn-on-Tyne, referred to on 
page 228 of our issue of last week, was continued last Thursday. 
Evidence was given as to a smell similar to burnt indiarubber 
after the explosion, and the trough in which the cables were 
was found to be burned, charred, and part of the cables gone. 
The survevor could find no trace of gas. nor were there gas- 
pipes near. Evidence was given by Mr. W. Bates (Northern 
Counties Electric Supply Co.), who said that the cables were 
laid in 1902. and were near the wall of the house. They were 
laid in wooden troughs in bitumen, and appeared to have been 
strained in laying. so that one lay on the top of the other 
instead of side by side. Mr. С. Vernier (Mains Engineer, New- 
castle Electric Supply Co.) said that the cable had been fused 
for a length of about six feet, and that there was indication of 
the bitumen having been at a very high temperature. Bitumen 
gas did not usually canse an explosion through contact with 
the air. but he could find no other explanation than that the 
fusing of the cable had caused the explosion of gas given o 
from the bitumen. The jury found that the deaths were due to 
injuries, the result of accidental explosion of the gas given off 
hy bitumen generated by the fusing of an electric cable. 
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SUMMARY __ 


THE L.C.C. has placed a contract with the British 
Westinghouse Co. for two 8,000-kw. turbo-alternators 
for the Greenwich power station. (Page 254.) 


We publish an illustrated description of a fine new 
restaurant inaugurated by the Brompton & Kensington 
Accessories Co. last week. Its equipment represents 
an aggregate of 140 kw. The main kitchen contains 
а long range, including nine electric ovens and 12 boil- 
ing plates, and, in addition to the other cooking 
operations, the bread used in the restaurants is baked 
here. Electric current is also employed for working 
the meat-chopper, the coffee-grinder and roaster, &c. 
In the restaurant itself there is a large double griller, 
a heated carving-table, and hot cupboards, and there 
are also two smaller electric kitchens in the building, 
one a model domestic kitchen, and the other a mess- 
room for the staff. (Page 255. :) 


A DESCRIPTION of the delicate electrostatic voltmeters 
and wattmeter used at the National Physical Labora- 
_tory for checking commercial instruments with ап. 
accuracy of about 1 part in 10,000 is contained in a 
Paper by Messrs. C. C. Paterson, Е. Н. Rayner, and 
A. Kinnes, which was read and fully discussed at 
the Institution of Electrical Engineers last Thursday. 
(Page 257.) 

Ах electrically-driven ice-making plant is described 
in a short article. (Page 258.) 


AT the adjourned discussion on Mr. Trotter's Paper 
on the proposed standard street lighting specification, 


THURSDAY, 
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MAY 8, 1913. 


the basis of minimum horizontal illumination was 
strongly opposed by the speakers identified with gas 
lighting. In his reply Mr. Trotter again pointed out 
the agreement between the observations of the sur- 
veyors and photometrists in the street classification 
described in the Paper, which was strong evidence that 
o pene -illumination basis was sound. (Page 
25 


SOME evidences of the strength of modern metal fila- 
ment lamps are given on page 260. 


AN illustration is given of a most successful electric 
kitchen at the staff dining-rooms of Simplex Conduits, 
Ltd., Birmingham. (Page 260.) . ` 


A PETITION for revocation of a Patent granted to 
Van Raden & Co., Ltd., and M. Metz for a switch 
for controlling motor- -car lighting circuits on the ground 
of insufficiency of description of the invention, heard 
on Monday last, was unsuccessful. (Page 260.) 

THE design of a semi-indirect lighting installation for 
an office is considered in our Questions and Answers 
columns. (Page 261.) 


A NEW design of propeller fan and a motor-car in- 
spection lamp are described on page 262. 

Mr. SEABROOK calls attention to the fact that all 
interested in pushing the use of electricity for domestic 
purposes are welcome to the meeting of the “Point 
Fives " during the I.M.E.A. Convention week. Further 
correspondence relates to a system of burglar alarms 
recently described in our Questions and Answers 
columns. (Page 262.) 

In connection with tenders for two 5,000-kw. turbo- 
alternators for the Stepney Borough Council, strong 
exception was taken to the B. E.A. M.A. model general 
conditions to which all the: British firms tendered, 
refusing to accept the Borough Council's conditions. 
The contract has been placed with a Swiss firm, who, 
however, also tendered the lowest price. (Page 265.) 

A MODEL specification for coal purchasing has been 
proposed by the Associated Municipal Electrical En- 
gineers (Greater London). (Page 263.) . 

AN exhibition was given last week of Prof. С. F. 
Dussaud’s so-called “cold light.” Highly over-run 
tungsten lamps are rapidly switched on and off, and it 
is claimed that, owing to the periods of rest, the life 
of the lamps is not diminished as much as the high 
efficiency would lead one to expect. (Page 262.) 

THE Metropolitan Electric Tramways, Ltd., have 
received powers to link up their tramway system with 
the Walthamstow tramway system by means of trolley 
‘buses. The annual Congress of the Tramways & 
Light Railways Association will be héld at Blackpool 
on June 12th and 18th. (Page 263.) 


Sremens Bros. & Co. are seeking leave to amend an 
important patent specification (No. 20,277/04) relating 
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to the manufacture of drawn metallic filaments. A 
specification for some improvements in the Stone 
system of train lighting expires during the current week 
after a full life. The specifications published last 
Thursday include one by С. Н. Fischer for the pro- 
duction of tungsten suitable for drawing into filaments, 
and one by C. R. Belling for an electric geyser. (Page 
_ 264.) | 


THE technical advisory committee appointed in con- 
nection with the Marconi inquiry has done far more 
useful work than the main committee. It reports that 
the generation of continuous oscillations is not yet 
sufficiently powerful for the long-distance transmissions 
that are required, and recommends the use of the 
Marconi methods at the outset, in view of the excellent 
results which are already obtained with the Marconi 
stations. The Marconi Co. and also the Telefunken 
Co. are already experimenting with continuous oscilla- 
tion generators, as well as the Poulsen and Goldschmidt 
companies. The Committee recommends that the Post 
Office should be free to use for the stations of the 
Imperial wireless chain any improvements, and should 
not be confined permanently to the use of any par- 
ticular system, or be tied by patent rights, and they re- 
commend that two of the stations should be allotted 
for experimental investigations by an engineer of 
standing and a competent staff appointed for this 
special purpose.—Negotiations are proceeding between 
the Hull Corporation and the Postmaster-General with 
regard to the purchase of the Post Office telephone 
undertaking there by the Corporation. (Page 265.) 


THE hitch in the sale of the Dudley electricity under- 
taking is with regard to the repayment of the out- 
standing loans by the Company which proposed to pur- 
chase the works.—Arrangements for wiring small 
houses are being entered into at Kilmarnock.—A tariff 
has been fixed at Bexley to develop electric cooking. 
(Page 267.) | 


Our Tenders Invited column gives particulars of a 
considerable number of prospective orders for electrical 
machinery. Among the sums contemplated to be spent 
may be mentioned, £35,900 at Salford; £13,500 at 
Derby; £500,000 at Birmingham; £7,000 at Keighley; 
£5,700 at Shipley; £3,000 at Bridlington; whilst new 
generating plant is also required at Plymouth and 
Brighton. A number of Councils who have just re- 
ceived electric lighting provisional orders also propose 
to proceed with them immediately. (Page 267.) 


THE Derbyshire & Notts Electric Power Co. has now 
been placed upon a sound financial footing, and orders 
for a considerable amount of plant have been given.— 


The Westinghouse Co. is able to carry forward a credit 
of £66,889. (Page 268.) 


Indirect Lighting in a Fruit Warehouse.—The British Thomson- 
Houston Co., Ltd. (Mazda House, Upper Thames Street, E.C.), 
have sent us some particulars of yet another example of a 
lighting installation on their “eye-rest ’’ indirect lighting system. 
This time it is a fruit warehouse that has taken advantage of 
the well-diffused and comfortable illumination that сап be 
obtained by this system. Messrs. Elders & Fyffes, the large fruit 
importers, of 31 Bow Street, W.C., have had the eye-rest 
system installed throughout their offices and warehouse for 
several months, and it has given satisfaction both as regards 
illumination and current consumption. Plain brass bowl Eye- 
Rest fittings are emploved, each containing four 80-watt Mazda 
lamps. The illumination in the offices and warehouse is uniform 
and glareless, and of high intensity. Eve-rest lighting has 
considerable advantages in & warehouse. The store-rooms are 
generally filled with stacks of baskets and crates, which with 
direct lighting would cast long. dark shadows. Eve-rest 
illumination is practically unaffected by such conditions, and 
men can walk between the crates and examine the markings оп 
them without having to strike matches or put themselves into 
uncomfortable postures. 


May 8, 1913. 


Various Turbo-Generators 


Temporary Arrangements for Bulk Supply 


SS teo ВОО tenders have been received by the L.C.C. for the 
two 8,000-kw. turbo-generators and auxiliaries required for 
the Greenwich Power-house. We gave some particulars of the 
contents of the specification in our issue for February 27th, 
р. 117. The tenders received were as follows :— Escher, Wyss- 
Siemens, £48,012; Westinghouse-Westinghouse, £50,532; Wilians- 
Siemens, £50,560; Richardsons, Westgarth—Brown, Boveri, 
£51,610; Fraser & Chalmers—Brown, Boveri, £52,939; Willans— 
G.E.C., £53,710; Willans—Dick, Kerr, £53,120; Fraser & 
Chalmers—Siemens, £54,839; Richardsons, Westgarth— Siemens, 
£54,861; Howden—Siemens, £55,542 10s.; Ricnardsons, West- 
garth—G.E.C., £58,259; Fraser & Chalmers—G.E.C., £58,889; 
Brush-Brush, £60,500; Рагвопв-Рагвопѕ, £64,339;  B.T..H.. 
B.T.-H., £70,224; Bells & Morcom—Siemens, £70,770. The 
estimate of the Chief Otticer of Tramways was £62,500. 

The above prices are subject to a bonus or penalty on steam 
consumption, at the rate of £500 per tenth of a pound of steam 
less or more than 12°75 lb. per kw.-hour at full load. Having 
regard to the very great importance of obtaining the best pos- 
sible type of plant for the generating station, Sir Alexander 
Kennedy was asked to advise on the tender, and as the result 
has advised that the second lowest tender, that of the British 
Westinghouse Co., amounting to £50,532, should be accepted. 
This Company's guaranteed steam consumption is 12°44 lb. of 
steam per kw.-hour at full load. The corresponding figure offered 
by Messrs. Escher, Wyse & Co. is 12:82 lb. per kw.-hour, subject 
to an allowance of 5 per cent. either more or less. On the 
assumption that both sete of figures were obtained in actual 
operation, the extra steam required by the two Escher-Wyss 
turbines would represent an additional expenditure for coal of 
about £1,500 a year at present prices. An additional provisional 
sum of £4,000 tor transformers will be included in the contract. 
The Westinghouse Co. stipulates that certain modifications shall 
be made in the clause usually inserted in the Council’s contracts 
as regards the submission to arbitration of any disputes arising 


thereunder. This clause, however, is substantially in agreement 
with the standard clause in the Council’s usual form of 
contract. 


Before any alteration can take place at the station, one of 
the reciprocating engine sets will have to be removed. Аз the 
load at the night and morning peaks, however, makes it neces- 
sary for the existing four turbines and three reciprocating engines 
to be constantly working in parallel, leaving one reciprocating 
engine as spare, there will, until one of the new turbines is 
available, be no spare plant. In these circumstances, the High- 
ways Committee recommend that an arrangement should be 
entered into with the London Electric Supply Corporation for a 
temporary supply of power up to 2,000 kw. at the rate of £5 
рег kw. per annum, plus 0:54. per unit for a period of not lese 
than nine months. The supply would be taken at the New 
Cross sub-station. The Company will provide the necessary 
measuring instruments and meters, and a cable-duct between 
their power-house and the Council's line of ducts. The Council. 
on the other hand, will provide the trunk main between the 
switchgear at the New Cross sub-station and the Companys 
generating station at Deptford, at an estimated cost of about 

2.060 


The Committees' recommendations were adopted at the meet- 
ing on Tuesday. 

Paris Meeting of the Institution of Electrical Engineers.— The 
following is a full list of the Papers that will be discussed at 
the joint meeting of the Institution of Electrical Engineers and 
the Société Internationale des Eléctriciens in Paris from May 
21st to 24th :—“ High-tension Continuous-current Traction,” by 
Gratzmuller; “Single-phase Traction," by M. Latour; “The 
Electrification Schemes of the Chemin-de-Fer du Midi," by M. 
Julian; “The Electrification of the Paris Suburban Lines of 
the State Railway," by A. №. Mazen; "Railway Electrification 
Problems in the United States,” by Н. Parodi; “ Petrol-Electric 
Motor-trains," by J. B. Damoiseau; “Long-distance Transmis- 
sion of Electric Energy (Continuous-current),” by J. S. High 
field; ''Long.distance Transmission of Electric Énergy (Three- 
phase Current)," by M. Leblanc; and “ Automatic Telephony : 
Application of Mechanical Devices to the Assistance of Manual 
Operating in Telephone Exchanges," by W. Slingo. 


‚ 


The London Electrical Engineers. 


(To-pay) THurspay, May RrH—C. Company. Fripay, May 9TH— D. Company. 
Infantry Drill, 7 to! p.m Technical Instruction for all Members on the Sixth 
Rate and for all Candidates for Higler Rating, 7 to 9 p.m. Musketry Instruc- 
tion, to 10 p.m. 

SATURDAY, May 10TH. Headquarters open from 10 a.m. till 12 noon. 

Monpay, May lI?ru— Headquarters closed. 


TuvEspAY, May 13TH—Headquerters closed. 

WEDNESDAY, May 14ТН. All Companies.— Annual Musketry at Purfleet. Rail- 
wav tickets sent on application. ‘eal 

Tuurspay, May lbrH. С. Company.—[nfantry Drill, 7 to 9 p.m. Technica 
Instruction for all Members on the Sixth Rate and for all Candidates for Higher 
Rating, 7to9p.m. Musketry Instruction, 9 to 10 p.m. 

Faipay, May lita. D. Company. —As for Thursday, 15th. 

SATURDAY, May l7TH.—Annual Musketry at Purfleet. Headquarters open 
from 10 a.m. till noon. 
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THE *B & K" ELECTRIC RESTAURANT 


ОК Wednesday last week the directors of the Brompton 
and Kensington Electricity Supply Co., Ltd., and the 
affiliated company the Brompton and Kensington Accessories 
Co., Ltd., entertained a party of thirty-six guests to inau- 
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gurate the Electric Restaurant, which adjoins their offices 
in the Earl’s Court Road. The arrangements of the elec- 
trically equipped restaurant are the most complete we have 
yet seen, the dinner was excellently cooked, and Mr. H. R. 


Beeton (Chairman of the company) and Mr. R. 8. Downe 
(the Engineer and General Manager) are to be congratulated 
on their success. Much has been said with regard to the 
establishment of showrooms, but undoubtedly to give the 


consumer an opportunity of sampling and tasting the food 
under ordinary mealtime conditions is likely to ensure better 
results than even the best of the very effective showroom 
"demonstrations " which are now in vogue. It is uncertain 
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whether & municipal electricity undertaking could establish 
a publie restaurant adjoining its showrooms without obtain- 
ing special parliamentary powers, but it is conceivable that 
this might be arranged by contract with a firm of caterers. 
In the ease of an electricity supply company the business of 
restaurant keeping may in the same way not be within tue 

"objects" set forth in the memorandum of association, but 
an affiliated company can be formed for this purpose, as 
in the present case. 

To: return from this digression to the resin ara itself 
and the equipment of the kitchen, &c., we may first mention 
that electricitv is employed not опу for cooking. but also 
for baking the bread, for all the heating, ventilating, light- 
ing, ¢leaning. for working the refrigerating plant, and even 
for runuing the clocks and for the table bells. 

The electrical equipment has been supplied by various 
manufacturers to the design and specification of the aceessorics 
company. The experience gained by the company at the 
"Queen's Head" Electric Restaurant, Earl's Court Éxhibi- 
tion, last summer, and the results obtained on their own 
aud consumers! premises during the past three wears, has 
enabled them to produce apparatus which is suitable for the 
purpose in view and able to stand up to its work under 
evervday conditions. 

A general] view of the main room of the restaurant is 
seen in Fig. 1: there are also several tables on the gallery, 
and there is another room used as a tea-room. The total 
seating capacity is 90 to 95. The main kitehen is on the 
first floor, but there is in addition a large double griller at 
the back end of the main room (seen in Fig. 1), together 
with a carving table and hot cupboard, and in the servery 
behind this are electrically-heated urns for supplving tea and 
coffee, Hot plates are fitted throughout the establishment, 
and at each table is a pair of 5-ampere plugs controlled by 
a "bwinob " switch to enable the visitors to make their own 
toast or to experiment themselves with chafing dishes or 
other small pieces of apparatus if they desire. These plugs, 
as well as the one for lighting a candle-lamp on the table 
and the bell-.push. are neatly and conveniently arranged. А 
lamp indicator board in connection with the bell system is 
placed in the servery. 


The equipment in the main kitchen comprises one large 


cooking suite, having a loading of 70 kw. controlled bx 
fifty-eight switches. As seen from Fig. 2, there are nine 
ovens in the lower part: these are of various sizes and load- 
ings for different cooking operations. At the right there 
are two steamers for vegetables, fish, puddings, &c., and, 
immediately adjoining, ovens for baking all varieties of bread 
and rolls required in the restaurant. At the left-hand side 
there is a large fish fryer, adjoining which is a grill and 
toaster. On the main hob are fitted twelve boiling plates 
of various sizes and loadings. Running along the top of the 
suite are switch indicator lamps, and immediately under- 
neath are hot cupboards for silver. Plugs for immersion 
heaters are provided on the ranges. 

The other equipment in the main kitchen comprises a 
coffee roaster, a meut chopper, a coffee grinder, a bain Marie, 
a fish kettle, a stock pot, an спе boiler, &e., all electrically 
heated or driven. The switches are in all cases immediately 
bv the apparatus they control. 

The hot water supply in the kitehen and scullery on this 
floor is supplied by a “Cooper” water heater. 

There is also on the first floor a small model kitchen fitted 
with the usual pattern of domestic stove, and in the basement 
is & mess-room, With another electrie range. where the 
restaurant staff, numbering about eighteen, will have their 
meals served and cooked. Both these installations will be 
shown under ordinary working conditions to visitors. 

The basement also contains the refrigerating plant for 
supplying the cold chamber and for making ice, and a 
100-gallon Cooper immersion heater supplying "hot water for 
general purposes. This is controlled by a thermostat, which 
switches on when the temperature drops to 120° F. and off 
at 130° F. The ventilating arrangements comprise duct-work, 
by means of which the air is drawn in from outside, cooled 
in summer and warmed in winter and delivered to the 
restaurant through gratings, being afterwards exhausted by 
means of motors situated on the roof of the building. 

The loading of the total electrical equipment is approxi- 
mately 140 kw. There are two sub-stations in the basement, 
each containing two 50-kw. transformers. These sub- stations 
also feed into the network. The pressure is 100 volts 
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alternating. Arrangements for metering all the circuits 
through the building are very complete and will enable 
accurate data to be obtained. 

The lighting has been as well thought out as the cooking 
arrangements. In front of the restaurant and offices there 
are two lamp-posts of the pattern introduced by the B.T.-H. 
Company for their ‘‘white way” system. Each ,has four 
100-watt and one 200-watt lamps. The main restaurant, in 
addition to the table lights, has three fine semi-indirect 
" Alba" fittings, each containing a 200-watt lamp. There 
is a dimming choking-coil in series with these. The other 
rooms are chiefly lighted with ceiling lamps and holophane 
shades: in one of the passages concealed cornice lighting is 
most effectively employed, and а glass-shelf cupboard for 
cakes, &c., in the tea-room is prettily lighted up by concealed 
з tubolite " lamps. | 


ELECTROSTATIC POWER MEASUREMENT 


” HE Use of the Electrostatic System for the Measure- 

ment of Power" was the title of a Paper read on 
Thursday last before the Institution of Electrical Engineers 
by Messrs. C. C. Paterson, E. Н. Rayner, and A. hinnes. 
After a brief historical survey, the authors state that they 
have used tue electrostatic system for all their А.-С. measure- 
ments at ize National Physical Laboratory for over six years. 


The instruments consist of voltmeters and а wattmeter,’ 


together with the supplementary apparatus for testing and 
checking commercial instruments. The accuracy obtained is 
considerably better than five parts in 10,000, and the instru- 
ments are adaptable for use over a wide range—currents up 
to 3,000 amperes are now measured, and larger currents could 
be dealt with, Other advantages are: the fact that the 
voltmeter and wattmeter require only a minute capacity 


current, so that they can be changed over from one circuit: 


to another without causing any disturbance; eddy currents 
do not arise; the instruments are independent of frequency 
or wave-form changes, however a correction for the inductive 
effects of the shunts, about 0'8 per cent. for 3,000 amperes, 
is necessary, and the instruments are of the direct deflection 
tvpe. The disadvantages are the small controlling force, 
and therefore slow movement of tho moving system, and in 
order to keep down the time of swing of the. wattmeter 
moving svstein. (undamped) to about 8 seconds, and vet 
leave the instrument robust enough to stand ordinary every- 
dax use, it is desirable to work with & pressure of about 
2 volts on the quadrants for full deflection over the scale. 
This means that & pressure drop of 1 or 2 volts is wanted 
whatever be the current through the series resistance. The 
dissipation of 4 kw. in the resistance is readily managed 
with water cooling, but this must be regarded as a disad- 
vantage. Considerable benefit, however, accrues, as they 
form a good non-inductive load for the transformer and 
generator supplving the current, and thus help to prevent 
wave distortion of the generator and to keep three-phase 
circuits balanced. Their relatively high resistance also helps 
to produce a low time-constant. The instruments are not 
portable. 

The actual apparatus consists of a 160.volt standard hori- 
zontal Kelvin and White multicellular voltmeter, with oil 
damping. A 20-mm. diameter concave mirror with а radius 
of curvature of 3 metres reflects а beam of light from a 
Nernst lamp on a scale 4 metres away and 8 metres long. 
Pressures can be read to an accuracy of 1 part in 10,000. 
The wattmeter consists of a brass ring 23 ет. diameter and 
9 mm. thick. On this ring is centred a platform carrying 
the whole of the instruments, and free to be rotated bodily 
bv a tangent screw. The moving system is suspended, from 
an upper platform and can be moved laterally to facilitate 
centring the needle in the quadrants. The needle and 
quadrants are made of a special copper-aluminium alloy. The 
diameter of a set of quadrants, of which there are four, 
is 12 em., and the slots are 05 mm. wide. Amberite insula- 
tion is used, and adjustments in height сап be effected to 
0:001 mm. ‘The moving system consists of a phosplior-bronze 
strip 20 em. long annealed in a reducing atmosphere: under 
slicht tension. An iris diaphragm is fixed so that when un- 
shipping the instrument to change the needle or make some 
other adjustment, it ts only necessarly to take the weight 
of the needle by means of a screw, disengage the hooks, 
and close the iris diaphragm on to the spindle. This enables 
the whole of the top of the instrument to ho lifted off without 
straining the suspension in any wav. The upper quadrant 
svstem can then be raised, and the needle with its short 
spindle is ready to Бе removed. The concave mirror has a 
radius of curvature of 8 metres, and is 20 mm. high and 8 mm. 
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wide. Тһе making of the needle requires great care, since 
any lack of symmetry will cause an uneven scale calibration. 
The accuracy desired in the measurement of power neces- 
sitates an angular deflection through 45 degrees. The needles 
are 50 mm. across, and are of double fan shape. They are now 
made from an annealed copper-aluminium alloy 0°015 mm. 
thick, and are fluted so as to give sufficient rigidity and to 
increase the damping. The moving system comes to rest after 
lj complete oscillations. 

For the measurement of current above 500 amperes a 
step-up transformer with a ratio of 1 to 100 or 1 to 200 is 
connected across а standard resistance carrying the current 
to be measured, and an electrostatic voltmeter is connected 
across the secondary. The authors have found that, instead 
of tending towards a constant value as the frequency in- 
creases or the wave-form varies, the transformation ratio 
continues to rise. It was found that for the particular 
transformer used and for frequencies between 25 and 100 
cycles, a resistance of 143,000 ohms, with a positive tempera- 
ture coefficient, across the secondary checked this tendency, 
except for the small variation due to the variation of the 
magnetising current with frequency, aud this only affects the 
reading 0'08 per cent. Тһе core of the transformer is a 
split laminated ring of 16 sq. em. cross-section and 16 cm. 
diameter. The secondary winding is made in twenty wedge- 
shaped sections of 2,000 turns each, so wound that they fit 
closely round the core when in position. The primary fs 
in four sections of 100 turns each. Series, parallel or 
series-parallel connections may be used. 

Appendices to the Paper deal with the troubles due to use 
of ebonite for electrostatic measurements, the design of 
instrument scales, and a bibliography. 


Discussion. 


Professor E. WirsoN (King's College), in opening the dis- 
cussion, asked what had been the experience of the authors 
with measurements at very low power-factors—say, below 01. 
About two volts were lost in the shunts, and, to get a deflection 
not too small, the volts on the instrument had to be increased, 
so that more energy had to be dissipated. If his instrument 
was used, one could get down to very low power factors.— The 
instrument referred to was invented by Professor Wilson and 
Mr. J. S. Highfield, and instead of shunts being used. the 
currents circulate in two air-cone coils, thus producing a vertical 
field, in which is revolved an armature at a known fixed speed 
by another motor, and the pressure produced by this charges 
the needle of a high-pressure electrostatic instrument whose 
quadrants are charged by the pressure of the circuit. This 
instrument has a large distance between the fixed and moving 
parts. a very wide range, and is very robust. 

Mr. J. N. HiceHrigtLp (Chief Engineer and Manager, Metro- 
volitan Electric Supply Co.) referred to the importance of 
waving instruments in power stations capable of measuring large 
amounts of power with considerable accuracy. The Wilson- 
Highfield instrument was very suitable for this work, as trans- 
formers were dispensed with. 

Mr. G. L. ADDENBROOKE thought that the reason electrostatic 
instruments had so far not been much developed was because 
people generally had regarded the Kelvin electrometer as the 
last word in this kind of apparatus, aud also because electro- 
statics was not now taught so thoroughly as formerly. By 
regarding many phenomena from the electrostatic side instead 
of from the current side, a much better idea of the distribution 
of potentials was rept in mind. He found that if large air- 
condensers were used, the electrostatic wattmeter could be used 
for very low power-factors. Though he started bv using a two- 
volt drop, he now preferred only a 1/5-volt drop. as water 
cooling could be dispensed with if an oil bath was used. An 
accuracy of 1 part in 500 was ae sufficient for most purposes. 

Mr. A. P. Trorrer doubted whether it was sound practice 
to use a single instrument for so many purposes. He did not 
think it advisable to calibrate the middle of the scale, as with 
a uniform curve the zero error could be assessed at апу part 
of the scale. Mr. Addenbrooke’s instruments were used, he 
knew, in a number of large works for testing purposes. 

Mr. A. CAMPBELL (Principal Assistant, National Physical 
Laboratory) said that people did not generally appreciate the 
difficulties in the design of direct. deflection instruments. He 
was pleased to see that the step-up transformer had been 
brought to such a high state of perfection. The inherent. diffi- 
culty was that the primary. self-induction must be as hich as 
possible so that the number of secondary turns becomes exces- 
sive. and it is ready to resonate with a very small capacity 
across the terminals, the capacity of a few yards of flux often 
giving an error as much as 5 per cent. It was also impossible 
to avoid the effects of distributed capacity, and so errors due 
to resonance with harmonics came in. It was quite an easy 
matter to construct such transformers, but the authors’ design 
gave an improved space-factor over his desigus. He would like 
to know how much was the zero creep and how much the new 
standard wattmeter was better than the Kelvin voltmeters. 


258 ELECTRICAL ENGINEERING 


May 8, 1918. 


SMALL INDUCTION MOTORS 


FOR ALL CLASSES OF WORKSHOP DRIVING. 


PROMPT DELIVERY IN SIZES FROM 
- 1 TO 10 Н.Р. AT ALL THE USUAL 
SPEEDS AND PRESSURES. 


OPEN, PROTECTED & ENCLOSED TYPES. 


HIGHEST GRADE MATERIAL and 
WORKMANSHIP. 


‘BROWN, BOVERI & CO., Limited 


CAXTON HOUSE, WESTMINSTER, LONDON, S.W. 


And at MANCHESTER, GLASGOW, 
and NEWCASTLE. 


Мг. R. W. PauL asked whether the cylindrical system had 
been considered by the authors, what was the capacity between 
needle and quadrants, and how much larger was it than with 
the cylindrical system of Ayrton and Mather. He thought that 
the period of the instrument was so long that it might be a 
disadvantage. i 

Mr. J. T. Inwm (City and Guilds, Engineering, College) 
remarked that it was a big step to calibrate the wattmeter on 
unity power-factor and then use it for low power-factors, as 
the electrostatic wattmeter only read correct at zero and unity 
power-factor, since in addition to the spring control there was 
a certain control due to the voltage of the needle. He sug- 
gested a test turning the torsion head and calibrating at different 
voltages. He also showed how, by two tests, using an air 
condenser and a quadrature transformer, the effects of frequency 
and wave shape, if any, could be detected. | 

Mr. S. W. MzrsoM (National Physical ш) spoke of 
the insulating qualities of ebonite as affected by light, and the 
necessity for having a perfectly smooth surface to obtain con- 
stancy. 


Professor J. T. Morris (East London College) asked what 


precautions were taken to get an alternating current with an 
accuracy of 1 part in 10,000. 

In addition Mr. F. H. Nalder, in conjunction with the other 
speakers, expressed appreciation of the accurate work which 
had been accomplished by the authors, which, he said, was so 
erfectly done there was nothing to criticise. Mr. C. C. 

aterson, in reply, said that it was doubtful whether it would 
be safe to raise the volts much above 10, as, above this, tilting 
of the needle was likely. It was not good to use 10,000 volts 
direct on an instrument, as these pressures were not often met 
with, and calibration was difficult. They used two volts because 
sufficiently robust control was obtained, but in Berlin O'l volt 
on the needle was used. They reckoned to have all their 
apparatus correct to 1 part in 10,000. The constancy of the 
current was obtained by ering the alternator, provided with 
heavy flywheels, by batteries. The field current was led into 
the motor through discs revolving in mercury. The zero creep 
due to the phosphor bronze suspension was fairly constant at 
about 3 mm. or less per full-scale deflection after 15 minutes. 
They had not considered the cylindrical system very carefully, 
as the temperature coefficient did not only depend on the length 
of the suspension. He did not think that Mr. Irwin’s suggestions 
were correct. They had found that the change in constant was 
only 0'2 per cent. for a 10 per cent. voltage change. 


AN ELECTRICALLY DRIVEN ICE PLANT 


HE Port of Blyth Steam Fishing and Ice Co., Ltd., are 

the owners of a large number of steam trawlers, and 
have their headquarters at Blyth, Northumberland. The pre- 
servation of the fish calls for a considerable amount of ice, 
and the Company have their own ice plant at Blyth Harbour, 
which is entirely. electrically driven. Three-phase current is 
taken from the mains of the Northern Counties Electric 
Supply Co. at a pressure of 11,000 volts 40 cycles, and trans- 
formed down on the premises to 440 volts. The compressor 
room contains a five-panel distribution switchboard and four 
ammonia compressors by The Linde British Refrigerating Co., 
Ltd., each pair of which is belt-driven by a 30-h.p. slip-ring 
Westinghouse induction motor, running at 575 r.p.m., con- 
trolled by a liquid starter. Pipes from these machines are 
taken to the condenser coils on the roof of the buildings, 
over which sea water from the harbour is pumped by centri- 
fugal pumps, belt driven by 11-h.p. squirrel-cage motors, 
running at 760 r.p.m. Upon leaving the cooling coils, the 


ammonia, now in a liquid form, is passed through an ex- 


pansion valve, so that it is again gasified and lowered in 
temperature. It is then led to coils which are disposed in 
the brine tanks. Having abstracted heat units from the 
brine, the gas is again taken to the inlet side of the com- 
pressors. The brine—chloride of calcium in this case—is 
kept in circulation around the ice moulds in the freezing tanks 
by means of impellers operated through countershafting by 
8-h.p. motors, one for each tank. Each row of ice moulds 
in the icemaking tanks is held together by means of a light 
steel framework, which is mounted on wheels running along 
rails in the tanks. When each row of frozen moulds is 
removed at one end of the tank, the remaining rows are 
pushed forward to allow this row to be replaced after the 
ice has been tipped and the row of moulds refilled. The 
rams which push the moulds forward are driven by the 
8-h.p. brine impeller motors, through belts and gearing, the 
rams being advanced, returned and thrown out of action 
by the movement of a single lever. Each icemaking tank 
is served by a 4}-ton overhead travelling crane, by Messrs. 
Babcock and Wilcox, driven by a 4-h.p. slip-ring motor. 
After each row of moulds is lifted from the brine tanks it is 
dipped for a few seconds into a tank containing hot water, 
in order to loosen the ice in the moulds. Upon its removal 
from the hot-water bath the row of moulds is dropped into a 
hinged trough, when the crane is lowered and the contents 
of the moulds tipped. The hoists for handling the ice on 
the floor of the freezing room are driven through gearing 
by 14 B.H.P. 750 r.p.m. squirrel-cage motors. Two ісе 
crushers, together with creepers delivering ice at the quay 
side, are together driven by 15-h.p. 750-r.p.m. motors. 

The machinery repair shop, woodworking shops and forge 
are located in a building close by the ice plant, and are 
driven by two 15-h.p. motors. The Company carries out most 
of its own repair work, in addition to making and mending 
ropes, nets, and other adjuncts of the fishing industry. 

The power wiring consists of three-core paper lead-covered 
and braided cable supported on insulators. This system was 
chosen on account of the amount of moisture which is always 
present. It has also the advantage of reducing the “drop” 
slong the cables, and makes a much neater arrangement of 
the wiring than is possible with single-core conductors, which 
are apt to become unsightly when a large number of individual 
motors are supplied from a common distribution box. The 
motors are sectionalised into two sections at the main switch- 
board, and the motors for each pair of compressors are con- 
trolled from a special type of distribution box. An ammeter 
and plugging arrangement is provided so that the current 
taken: by each motor can be observed. Each box is of the 
three-phase type, and the outgoing terminals of the fuses 
are connected to special terminals at the front of the slate, 
so that connections can be made without any difficulty. 

Altogether the plant is а most interesting one, and reflects 
great credit on the Linde British Refrigerating Co., its owners, 
the consulting electrical engineers—Messrs. Tennant and 
Barrs, of Newcastle, and the British Westinghotse Co., to 
whom we are indebted for the above particulars. 


Electrical Trades’ Benevolent Institution.—It will be remem- 
bered that at the Festival dinner, Mr. E. Byng offered to con- 
tribute £100 to the funds of the Institution if nine other persons 
or firms would do the same. Mr. G. Sutton and Mr. Hu 
Hirst’s donations of this amount have already been announced, 
and Mr. Emile Garcke hae now also promised £100, making in all 
£400 out of £1,000. We hope that the remaining six donations 
of £100 will be speedily promised, as Mr. Byng’s offer only 
holds for three months after the announcement was made. 
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STREET LIGHTING SPECIFICATIONS; 


HERE was another long discussion upon the proposed 
standard clauses for inclusion in the specification of 
street lighting at the adjourned joint meeting of the 
Illuminating Engineering Society, Institution of Electrical 
Engineers, Institution of Gas Engineers, and Institution of 
Municipal and County Engineers, on Tuesday, April 29th. 
e previous discussion was reported in KLECTRICAL 
ENGINEERING, April 17th, page 218. eS 
The adjourned discussion was opened by Mr. F. W. 
GoopeNxoucH (Gas Light & Coke Co.), who laid down the require- 


ments for a specification on which to invite tenders for street | 


lighting as follows :—A basis easily comprehensible by members 
of local authorities, a standard with which “the man in the 
street" is familiar and can understand, and general, not limited, 
application. Such a specification should, he said, be so framed 
that it was not open to being interpreted in such a way that the 
lighting of a street was reduced to an absurdity whilst the 
specification was strictly complied with, and it should leave 
nothing to the'discretion of the contractor. There should be no 
qualifying or descriptive clauses which leave to the lighting 
authority the decision of which scheme would prove most satis- 
factory for the lighting of the streets in question. Otherwise 
the whole object of adopting a ''Standard Specification.” would 
be defeated. Again, the provisions for making the tests, upon 
which penalties for deficiency are to be based, should be such as 
to secure аз. far as possible precision of result. In his opinion 
the draft specification failed to comply with any one of these 
requirements. He doubted whether one Councillor in a thousand 
could be made to understand what was meant by saying that the 
streets in his district would be lighted with a minimum illumina- 
tion of 0:025 foot candles on a horizontal plane at a height of 
3 ft. 3 in. above the ground level. There was no good reason 
why limits of specific candle-power should not be adopted as the 
basis of the street-lighting specification, and on this method 
streets could be graded into classes in which lamps of a 
specific candle-power would be placed on columns at a specific 
height and at a specific distance apart, колаш to the 
class. The argument of the advocates of the draft 
specification, that local authorities ‘were out to buy illu- 
mination, was only using words to confuse ideas. The local 
authority wanted illumination as an effect, and to secure that 
effect lamps of certain candle-power at certain heights and 
distances apart were needed. If they did not work upon this 
basis there was the possibility of very small units of light being 
placed on very high columns wide apart, which would give the 
same minimum horizontal illumination as lamps of greater 
candle-power on lower columns at the same distance apart, or as 
lamps of the same candle-power on lower columns nearer 
together. Dr. L. Bloch, of Berlin, had expressed the opinion 
that the prescription of a certain minimum illumination alone 
was not sufficient to ensure a well-lighted street, and in further 
support of his own objection to the р! posed specification, Mr. 
Goodenough also quoted Dr. Louis Bell. If the joint committee 
would abandon the proposed ''unit of measurement clause,” he 
said, and substitute one providing for rated candle-power of 
lamps determined by direct readings at specified angles, in a 
specified term, with a specified relationship between rating at 
the widest and narrowest angles, and would provide & schedule 
showing by what principle the arrangement, height, spacing, and 
placing of lamps of specified candle-power, the illumination of 
streets in different classes would be obtained, then a specification 
of real practical value with a true scientific basis would be pro- 
vided. The draft specification, he concluded, was suffering from 
science run mad; it had the atmosphere of the laboratory and 
not of the street, and he asked the joint committee to come down 
to practical conditions and considerations. 

Prof. J. T. Monnis, referring to opinions of well-known men 
on the Continent and in America, suggested it might be possible 
to arrange for minimum horizontal illumination, plus either the 
average or the mean hemispherical candle-power given by the 
lamps. 

Mr. J. W. D. Braptey (Engineer and Surveyor to the West- 
minster City Council) said that he had for twelve years con- 
ducted the execution of contracts for public lighting definitely 
based on a candle-power standard, and he did not hesitate to 
express satisfaction with these contracts, and his preference for 
that system over the surface illumination test. To give an 
intending contractor the candle-power he is required to supply. 
and the height above the street at which it was to be fixed 
(stating within limits the polar distribution), and reserving the 
right of approval of the general character of the lantern and its 
reflectors, supplied him with a definite practical problem to 
solve, and he could deal with it with much less trouble than if 
he had to consider the many points involved by the adoption of 
a minimum illumination value over a large area. He believed 
that he had been the first to specify a definite amount of 
measured light as a basis for tendering. 

Mr. FRANK Batrey (Chief Engineer, City of London Electric 
Lighting Co.), after expressing his complete approval of the 
draft specification, said he regretted that an attempt had been 
made by Mr. Abady at the last annual meeting of the Institu- 


tion of Gas Engineers to prejudice the consideration of the draft 
specification by adversely criticising it in public, whilst it was 


‘still a confidential document. 


The Chairman, however, remarked that he thought that the 
responsibility for this discussion rested with the Council of 
the Institution of Gas Engineers, and not with Mr. Abady. 

Mr. E. ALLEN (Vice-President of the Institution of Gas 
Engineers) held similar views to the other representatives of the 
gas industry, and thought something might be done to act upon 
Prof. Morris’s suggestion of taking into account something else 
in addition to minimum horizontal illumination. 

Mr. Rocer T. SwxrrH (Great Western Railway Company) 
sympathised with the committee in their efforts to save time by 
the adoption of minimum horizontal illumination, and said that 
for his railway-station lighting he had adopted this plan, 
although he had also included diversity factor and a term for 
intrinsic brilliancy of the lamp in his own specification. 

Mr. W. R. Coorer thought the objections to the use of 
minimum horizontal illumination were largely due to miscon- 
ception. If minimum illumination, one great advantage of which 
was that it took advantage of every mortal thing, was not 
adopted, what was the alternative? He did not think the 
difficulty of taking candle-power only as the basis was ap- 
preciated, and thought the horizontal illumination on the street 
surface was the best. 

Jacques ABADY said he believed that, but for the 
criticism at the Institution of Gas Engineers, the specification 
would have been a fait accompli by now. Continuing, he 
expressed himself with great vigour against the specification, 
which he characterised as completely wrong from beginning to 
end. It set up, he said, a certain standard minimum, measured 
in а particular way, and then admitted that 80 per cent. of the 
streets could not be so measured. It was the candle-power that 
produced the horizontal illumination, and not vice versá, and 
therefore why not measure the candle-power? Mr. Harrison’s 
table at the end of the specification was based upon theory run 
mad. Taking two lamps 100 ft. apart and 10 ft. high, they 
would have to have a candle-power of 95°5 in order to give a 
horizontal illumination of 0°01 foot candle. Supposing there was 
a badly-lighted street which it was desired to illuminate better. 
An electrical engineer might offer to supply 100-watt lamps which - 
would give 95:5 candles. А gas engineer who worked upon the 
specification and the table would find that incandescent gas 
lamps of 43°8 candle-power on posts 20 ft. high and 100 ft. apart 
would give the same minimum horizontal illumination as the 
electric n. of 95°5 candles on posts 10 ft. high. This 
appeared to him absurd. Again, assuming lamps 10 ft. high and 
100 ft. ae according to the table they would have to be 
95°5 candle-power, but if they were moved only 10 yards 
further, then the illuminating power would have to be more 
than doubled Could it be said that the lighting of a street 
under these two sets of conditions would be the same? The 
200 candle-power lamps would, of course, be very much better 
“пар the > candle-power lamps, and yet the table showed them 

е equal, ` 

Mr. Leon GASTER explained that it was not. intended that the 
draft specification should be adopted before it had been openly 
discussed at a joint meeting of all concerned. 

Mr. A. P. Trorrer briefly replied to the discussion. With 
regard to Mr. Abady's remarks that minimum horizontal 
Mlumination was absurd, he referred him to the report of the 
surveyors in the Paper, who drove through the streets and 
classified them into three classes. The photometrists went out 
and made measurements which fell into exactly the same classes 
as the surveyors found. He would like to hear anybody explain 
that away. He was sorry, he said, that, after all the trouble he 
had taken, that he had not yet been able to convey to Mr. Abady 
what illumination really meant. 

We have received a long letter from Mr. K. Edgcumbe 
referring to some remarks made by Mr. Goodenough to which 

Edgcumbe had not the opportunity of replying, as he had 
already d in the discussion. What Mr. gcumbe wishes 
in particular to make clear is that his being now in favour of the 
draft specification did not imply that he fad changed his views 
since writing an article in 1907 that had been quoted by Mr. 
Goodenough. Mr. Edgcumbe points out that in that article he 
distinctly stated that it was the average horizontal illumination 
that mattered. He was still strongly of that opinion, although 
he was not in favour of making the statement of either maxi- 
mum or average illumination compulsory in a specification. 


Meter Approved.—The Board of Trade has approved the Bat 
meter, type H.T.R., for use on the two-wire continuous-current 
system. 


Manchester Local Section -of the Institution of Electrical 
Engineers.—The annual report records the holding of twelve 
meetings during the past session and the annual dinner. The 
membership of the Section is now 812 (including 22 graduates 
and 197 students), an increase of 27 over last year. The con- 
stitution of the Committee for next session was given in ELEC- 
TRICAL ENGINEERING, April 24th, page 236. The Manchester 
ше Section has held eight meetings and three visits to 
works, 
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THE STRENGTH OF OSRAM LAMPS 


Т HE motor car illustrated in Fig. 1 is used by the General 
Electric Co. (India), Ltd., for business trips to mills 
and factories within а radius of thirty miles of Calcutta. 
There are over fifty mills in this area, in every one of which 
Osram lamps are installed in considerable numbers. Not- 


withstanding the fact that the vibrations to which the 
Osrams are subjected in these places are abnormal, no com- 
plaint of excessive breakage has been received. The case 
shown at the rear of the car contains samples of various types 
of Osram lamps. During а period 
of nine months the same sample 
lamps have been carried daily, and 
throughout this period only one has 
suffered through breakage of its 
filament. When it is remembered 
thatthe roads in India (as witness 
es the illustration above) are extremely 
B rough, it will be appreciated” that 
the very strongest filaments аге 
required to withstand the continual 

a jolts and jars. 

The G.E. Co. also tell us of 
another incident, showing the severe 
and novel tests which Osram Lamps 
have frequently to undergo. One of 
the horses employed by Messrs. 


| d ; Aplin & Barrett in their. Iveleon 
| i ‚ Works at Battersea suddenly took 
| A. ‚ fright and collided with one of the 


lamps installed outside the premises. 

’ The force of the shock can be appre- 

Я ciated from the state of the cap, as 

shown in Fig. 2, reproduced from 

e a photograph taken immediately 

after the accident. The lamp on 

Fic. 2. examination was found to be still 

intact. It was tested by switehing 

on the current, and immediately lit up. evidently being 
none the worse for its strange encounter. 


м. Lad 


Tata Hydro-electric Power Supply Company. We are given to 
understand that the total capacities of the motors and trans- 
formers to be applied to the textile mills and flour mills in the 
Bombay district, which are to derive their power from the mains 
of the above company. will exceed 36.000 h.p. for the motors 
and 40.000 k.v.a. for the transformers. At the present time. 
twenty-seven textile mills and two flour mills are to be elec- 
trified, and the whole of their equipment is being manufactured 
bv the British Westinghouse Company. It includes. besides 
motors and transformers, the complete control gear for each 
mill. 


May 8, 1918. 


^OME three months ago Simplex Conduits, Ltd., 
anand an electric kitchen in connection with their 
office staff dining club in Birmingham. The time is yet early 
to have secured any very exhaustive figures as to cost, but 
the records so far secured have already borne practical 
results, whilst the experience gained is proving exceedingly 
useful and clearly demonstrating that electricity can more 
than hold its own from every point of view for cooking, 
even on а more extensive scale than is required in the 
average household. Some forty meals are prepared per day, 


SIMPLEX STAFF DiNiNG CLuB ELECTRIC KrITCBEN. 


consisting of soup, at least two kinds of joints, a choice of 
sweets, coffee, &c., and in addition some sixty teas per day. 
The records of cost so far secured may be regarded as 
distinctly satisfactory, in view of the fact that they include 
the heating of all the " washing up" water, and'that the 
cook has had no previous experience of clectrical methods. 
The average cost per person per meal has proved to be a 
fraction of a halfpenny, with current at one penny per unit. 
The kitchen is being used to test articles of standard manu- 
facture in actual practice rather than obtain results from 
the use of a large elaborate cooking range. The cook has 
become н firm convert to eleetrie. cooking and fully appre- 
ciates the advantages of the " Plexsim " Cooker, a large size 
of which is in constant use. So far there has been freedom 
from breakdown of the actual elements, the only mishap 
being a broken connection to the grill on a cast-iron oven. 
A view of the kitchen is reproduced. 


PETITION FOR REVOCATION OF PATENT 


PETITION brought by Peto & Radford, Ltd., for 
P: revocation of Patent No. 3,549.11 for a switch for 
motor-car lighting circuits, granted to Van Raden & Co., 
Ltd., and M. Metz, was heard on Monday last in the Court 
of the Comptroller-General of Patents. The petition was held 
to have failed. 

The title of the patent specification is "Improvements in 
Methods of and Apparatus for the Electric Lighting of Motor 
Cars and for other Purposes.’’ It is stated that the object of 
the invention is to provide a switch for controlling certain 
circuits from storage batteries. There are ten claims and 
seventeen figures. It was urged by Peto & Radford, Ltd., repre- 
sented by Mr. Courtney Terrell, that the patent should be 
revoked under Section XI. c. of the Patents Act, 1907, on the 
ground of insutticiency of description of the invention (not 
the description of the apparatus). the insufficiency alleged being 
that the switch, as well as the circuit connections, were claimed, 
although the switch itself was old. Ап identical switch, with 
the exception of the "off" position, was said to have been 
described in Specification No. 15,905/06 by W. А. Stevens for 
the control of a petrol-electric system. There was no invention, 
sald Mr. Terrell, in incorporating a separate switch for the 
“off” position into the circuit-controlling switch in the way it 
had been done by dividing an existing contact. The only novel 
parts were the circuit connections. The patent as it stood was 
too broad. Van Raden & Co.. he said, had. been threatened with 
an action for infringement, but their switch was not the same, 
and was not used for the same purpose. That was how the 
patent had been brought to their notice, and thev petitioned for 
Its revocation, Mr. J. Hunter Gray, who represented Van 
Raden & Co., objected to prior specifications being cited on 
the ground for revocation chosen, but after some discussion thie 
was allowed in accordance with tne Comptroller's previous prac- 
tice in some cases. However, Mr. Gray's argument that the 
switch described was a new switch was upheld, and the petition 
was dismissed. 


- -— a 


a —— ——— 


QUESTIO 


RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen 1n actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under ‘‘Answers to Corre- 

dents," or replies will be invited from our readers. One 

Uling will be paid for the question which we select for com- 
petitive replies tn this column. — 

ANSWERS : A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and Ба. for the one we 
select as second best. Replies should reach this office within 
seven days of the “шак of the question. In judging the 
replies, tmportance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, 1f, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, tf unaccepted, should enclose stamped 
addressed envelopes. ` 


Write on one side of the paper only, and if diagrams are sent, ` 


draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,338. 


What are the most sensitive and reliable high resistances 
suitable for use in a thermal detector for wireless, and how may 
they be cheaply constructed ?—Р. P. 


(Replies must be received not later than first post May 15th.) 


ANSWERS TO No. 1,336. 

Please give the best method of semi-indirect lighting of offices 
arranged as:follows :—Room, 65 ft. by 25 ft. by 14 ft. high; 
six double ens across the room, each at present with six 
32-c.p. tantalum lamps; height of lights over desks are 2 ft. 
Desk centres, 9 ft. 3 in.; height, 5 ft. 6 in.; lengths, 19 ft.; 
passage down one side, 4 ft.; ceiling whitewashed; end walls 
dark green; large windows at each side of room. There are no 
obstructions such as pillars. Compare cost of installing and 
current consumption with B.O.T. unit at 1d.—"' Max.” 


The first award (10s.) is made to “W. L. G.," whose reply 
is given in slightly abbreviated form below :— . 

1 would suggest the following scheme of semi-indirect lighting 
for the office in question. I gather the existing conditions con- 
sist of thirty-six 52-c.p. tantalum lamps arranged in rows of six 
over each desk, the total candlepower joe 1,152, and, assuming 
a lamp etticiency of 1°7 watts per c.p., a consumption of 
1:95 units per hour, practically 2 units per hour. The existing 
candle-power per sq. ft. of area works out at 1'26 с.р., which 
is somewhat high according to the various tables given in text- 
books, and has doubtless been found to be too severe. . The 
object of semi-indirect system of lighting is to reflect most of 
the light on to the ceiling, at the same time allowing a certain 
amount through the opal bowl in the form of direct light. 
With the fittings suitably spaced, a most comfortable and sooth- 
ing effect is at once apparent and with the absence of ''glare." 
Having regard that the scheme is for office lighting, and doubt- 
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less economy of working is essential, ] wonta suggest that over 
each desk be installed two semi-indirect fittings, fitted with 16-in. 
diameter opal bowls arranged as iu Fig. 1, each fitting to be of 
100-watt capacity, the lamp to be of the tungsten type having an 
efficiency of 1:25 watts per c.p. The fittings should be arranged 
10 ft. from floor to brass bowl rim, with 4 ft. suspension from 
ceiling (see Diagram 2). Each fitting should have its own local 
switch for economy of working. This arrangement. will give an 
illumination of 2:5 to 3 foot-candles on the desks. Good practice 
for direct office lighting is to allow 0'5 c.p. per sq. ft. of area, 
and add, say. for loss in semi-indirect system, 20 per cent., as 
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the walls are dark. In comparing the cost of installing, the 
wiring per point will be identical; the only difference will be 
the extra cost of the fitting, which is, roughly, five times greater 
than an ordinary plain office pendant with opal shade. In 
regard to current consumption, the system would take 1:2 В.О.Т. 
units per hour with tungsten lamps; and here I would point 
out the saving effected is really due to the adoption of higher 
efficiency lamps and a reduction in the illuminating power, as 
the existing system appears excessive. 


The second award (5s.) is made to W. D. Douglas, for a 
reply which is. given somewhat condensed below :— 


In this case, the work being presumably of а clerical nature, 
an intensity of 4 candle-feet on the working plane may be taken 
as a satisfactory allowance. The area ot the working plane 
may be taken as 60 ft.x21 ft.—1,260 sq. ft.; therefore, the 
amount of effective light needed, measured in lumens (area in 
square feetxby intensity in candle-feet), is 1,260x4=5.040 
lumens. 

With most commercial semi-indirect fittings about half the light 
will fall on the reflector, and about 45 per cent. will reach the 
ceiling direct. Of the former amount, abou. 50 per cent (25 per 
cent. of the total) will be reflected, 40 per сеці. (20 per cent. 
of the total) transmitted, and about 10 per cent. (5 per cent. of 
the total) absorbed. The total amount of light falling. on the 
ceiling is thus 70 per cent. Of this, about 55 per cent. (38 per 


cent. of the total) will reach the working plane. allowing for 


of the white ceiling with time. Of the light 
wl (20 per cent. of the 


the darkenin 
transmitted through the reflector 
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total), about 15 per ceni. of the tota! will reach the workin 

lane. Thus out of the total amount emitted by the аш 
tight source, 58--15—53 per cent. will be available for illumina- 
ting purposes. Therefore, the total light emitted by the lamps 
must be 9,520 lumens. A 40-watt tungsten lamp gives 393 
lumens; therefore, thirty 40-watt lamps will be sufficient. The 
Holophane prismatic semi-indirect form of reflector has been 
assumed. If a less efficient reflector bowl is used, the intensity 
on the working plane will be correspondingly reduced. А good 
arrangement would be to have ten reflector bowl fittings, each 
to take three 40-watt lamps. These should be mounted in pairs 
centrally over the spaces between the desks, t.e., 9 ft. 5 in. 
apart. This permits of easy access for cleaning the bowls, which 
should be done frequently; and it must be remembered that 
the majority of the light is being reflected from the ceiling, 
which removes the necessity for having the bowls over the 
desks. This disposition leaves a space of 13 ft. between the 
last pair of bowl fittings and the end walls. This has the 
advantage that the intensity of light on the ceiling will shade 
off, making less of a contrast with the dark end walls, and the 
intensity on the end walls themselves will be 'ow, both of which 
conditions will tend to provide a slight rest for the eye when 
it is raised from its work. The bowl fittings should be sus- 
pended 2 ft. 6 in. to 3 ft. below the ceiling. ‘The installation of 
this svstem should almost halve the operating costs, its con- 
sumption being 1.200 watts, or 12 B.O.T. units per hour. 
against 2.300 watts, or 23 B.O.'T. units per hour with the local 
lighting. At the very low rate of 14. per B.O.T. unit, this 
would represent a saving of 1`14. per hour. The cost of in- 
stallation, including fittings and labour, would probably be 
about £12 10s., but this would vary with local conditions. 


The Imperial College of Science and Technology.—The London 
County Council announces that it is prepared to award a limited 
number of free places at the Imperial College of Science and 
Technology for the session 1913-14. No restrictions as te 
income are prescribed, there is no written examination, aud the 
places are awarded for one. two, or three vears on consideration 
of the past records of candidates. Application forms mav be 
obtained from the Education Officer. L.C.C. Education Offices. 
Victoria. Embankment. W.C.. and must be returned not later 
than Saturday, May 24th, 1913. 
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A NEW PROPELLER FAN 


E have received particulars from the Wilson-Wolf 
Engineering Co., Ltd. (Thornton Road, Bradford), of 
their new “Polar” propeller fan, illustrated below. This 
is a medium-power fan running at a slightly higher peripheral 
speed than the corresponding sizes of the same firm's 
“Arctic” fans, and dischatging about 10 per cent. less air. 


Owing to the higher speed, they are fitted with smaller 
motors, and in consequence their prices are lower. A feature 
is that the blades are reversible, so that, to change the direc- 
tion of the discharge air, it is only necessary to reverse the 
direction of rotation. The rings are circular and can be 
quickly fixed, and the motors are dust-proof and fitted with 
combined thrust and journal ball-bearings. 


INSPECTION LAMPS 
FOR 
MOTOR CARS 


OME useful new pat- 

terns of inspection 
lamps for motor cars 
have been brought out by 
Simplex Conduits, Ltd. 
(116 Charing Cross Road, 
W.C.). One of these is 
the lamp illustrated here, 
which is sold at the low 


a 4,6 or 8-volt lamp and 
three yards of flex. It 
is strongly made in brass 
and is provided with a 
substantial guard, а sus- 
pension hook, and a cord 
grip at the top to prevent 
the wire pulling out. A 
more elaborate pattern 
has a glass globe over 
the lamp and an arrange- 
ment of three brass legs 
for standing the lamp up- 


right. A guard can be 
fitted over the glass 
globe, constructed во 


that the legs or hook can 
be used at either end. 


A Water Power Scheme with 5,412-feet Head.—The scheme 
which is now in hand for utilising the water power of the lake 
of Fully, near Martigny, Valais, Switzerland, will employ the 
highest head of water that has Mig been used, namely, 5,412 
feet. The scheme has been worked out by M. Boucher, of 
Lausanne, the orders for the material have been placed, and 
the work has commenced. The pipe line has to withstand a 
pressure of 2,425 lbs. per square inch at the lower end, and 
special construction was necessary. The pipe line in a length 
of about 23 miles consists of pipes with inside diameters of 
1914 in. and 23% in., and thicknesses of from l¿ł in. to 
135 in. The pipes of the upper section will be of the water- 
gas lap-welded type, whereas those of the lower part will 
be seamless, drawn from a steel ingot. The turbines for 
15,000 h.p. will be built by Piccard, Pictet & Co., of Geneva, 
and the construction of the pipe line is in the hands of 
Thyssen & Co., at whose works at Mülheim (Ruhr) the pipes 
are being constructed. 


price of 4s. 6d., including < 


PROFESSOR C. Р. DUSSAUD’S “COLD ПОНТ” 


DEMONSTRATION of Professor C. F. Dussaud's '' cold 

light," which has been much referred to in the French, 
and also the English Press recently, was given at the offices 
of Messrs. Louis Schloss & Co., 8 Rangoon Street, Crutched 
Friars, last week. Briefly the method consists in employing 
incandescent lamps with drawn tungsten filaments which are 
enormously over-run, and’ alternately switched on and off. 
We gathered from conversation with the inventor, that lamps 
run 8t 150 per cent. excess voltage, and alternately switched 
on and off from forty to fifty times a second, will last several 
hundred hours, but we were unable to ascertain the relation 
between the length of the period of incandescence and rest 
which results in this enormous difference between the life 
of the lamp used in this manner, and one over-run with 
ordinary alternating current, or whether it is merely the 
substitution of intermittent for alternating current which 
produces the long life claimed. In an alternative arrange- 
ment the frequency of interruption of current is lower, but 
three lamps are employed which are successively lighted so 
as to give a continuous effect without flicker. 

Professor Dussaud proposes to use his system, among other 
things, for lighthouse work, but with a less frequency of 
interruption, by simply arranging that the revolving lamp 
shall be automatically switched off when turned away from the 
sea. For cinematograph work he also proposes to arrange 
a revolving contact maker on the shaft of the apparatus, so 
that the lamp is only alight (about 150 per cent. over-run) for 
the fraction of a second in which each picture is at rest, and 
is then extinguished during the time taken for the followin 
picture to take its place. The lamp would thus be lighte 
sixteen times in a second, and would be alight for three- 
quarters of each sixteenth of a second and extinguished for 
one quarter. In this case, of course, Professor Dussaud does 
not expect that the lamp will have a very long life, but he 
considers that the saving in energy and apparatus will more 


- than compensate for the cost of lamp renewals, and there 


is the additional advantage that the temperature of the bulb 
practically does not rise at all, so that there can be no danger 
of setting fire to the film. It is the high efficiency of an over- 
run lamp, and in consequence the relatively small heat 
production, compared with an ordinary lamp, which is 
accountable for the name ‘cold light" which Professor 
Dussaud has given his system. 


CORRESPONDENCE 


BURGLAR ALARMS. 
To the Editor of ‘‘ ELECTRICAL ENGINEERING." 


Sig,—Referring to the diagram on your ''Questions and 
Answers " page in to-day's issue, the magnetic switch therein is 
obviously shown diagrammatically, not as actually constructed. 
Now as small magnetic, or, more correctly, electrically-operated 
switches for use on low-voltage circuits and small currents are 
not very common items, it would be interesting if ''Alarm"' 
would say what make of switch he uses. I can only call to 
mind one make, and this is double-pole and of rather unwieldy 


construction. 
Yours faithfully, 


І | W. PERREN МАҮСОСК. 
West Norwood, April 24th, 1913. 


We have also received a letter from Mr. C. W. von Roemer, 
pointing out that the diagram of connections which “Alarm ’”’ 
gives is not correct as it etands, for, owing to the use of a 
common terminal, the switching on of any of the three lam 
by its own switch would also light the other two lamps as well. 
Instead of the single set of contacts on the magnetic switch, 
three sets of contacts would be necessary if three lamps are to 
be lighted automatically when the alarm is actuated. 


—— —————— 


THE "POINT FIVES.” 
To the Editor of ELECTRICAL ENGINEERING. 


Sig,—I have been asked to make it quite clear as to the 
persons entitled to attend the above meeting during the M.E. A. 
Convention week on June 17th. On behalf of the Association 
I would like to say that it was the wish of our members at the 
Bradford meeting that any persons interested in pushing the 
use of electricity for domestic purposes would be welcomed, 
whether manufacturers, other technical men, or laymen. In order 
that the Committee may make arrangements for the place of 
meeting, it is necessary that all who propose to attend should 
let me know not later than May И 

Yours, &с., 
А. Н. 
19 York Place, Baker Street, W. 
2nd May, 1913. 


SEABROOK, Hon. Sec. 


May 8, 1913. 
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STEPNEY AND THE B.E.A.M.A. GENERAL 
CONDITIONS - 


HE Stepney Borough Council has, on the recommenda- 

tion of Mr. W. C. P. Tapper, the Borough Electrical 
гоша and Manager, accepted Messrs. Escher Wyss & Co.'s 
tender for two 5,000-kw. turbo-alternators ata price of £38,081. 
This tender was so much below the next lowest that in all 
probability it would have been accepted in any case, but it 
may be noted, however, that all the British firms tendering 
refused to accept the Stepney Borough Council's general con- 
ditions, and tendered only to the new general conditions of the 
British Electrical and Allied Manufacturers’ Association, to 
some clauses of which objection was taken by the Borough 
Council. One of these clauses, we understand, would absolve 
the contractors from penalty for delay due to ‘‘ unusual in- 
clemency of weather, civil commotion, general or local strikes 
or lock-outs, combinations of workmen, or in consequence 
of fire, or of any accident in the manufacture of important 
parts of the plant, or of any accident to or breakdown of 
important parts of machinery in the. contractors’ or sub- 
contractors’ premises.” 

Another clause to which objection was taken is that relat- 
ing to the time of taking over the plant. It appears that 
according to the B.E.A.M.A. conditions the contractor can 
give the engineer two months’ notice that the plant is ready, 
and unless the engineer puts in an objection the plant is 
regarded as having been automatically taken over. 


The amounts of the tenders were as follows, scme firms 
having tendered for different makes of ccndensing plants 
and alternators in connection with their engines. Where not 
otherwise stated, the speed is 1,500 r.p.m. | 

Escher Wyss & Co., £38,031; Dick, Kerr & Co., £41,215; 
Richardson, Westgarth & Co., 7 tenders from £41,223 to 
£45,345; Willans & Robinson, 8 tenders from £41,089 to 
£49,130, and 2 tenders (£43,570 and £44,850) at 3,000 гра 
Belliss & Morcom, 3 tenders from £43,195 to £46,573; Brush 
Co., £43,500 at 5,000 r.p.m.; J. Howden & Co., 5 tenders from 
£41,665 to £45,679; & A. Parsons & Co., 4 tenders from 
£45,591 to £47,434, and опе (£41,495) at 5,000 Eom British 
Westinghouse Co., £47,627; B.T.-H. Co., £47,750; Oerlikon 
Co., £50,091 and £50,430. | 


THE COAL SPECIFICATION OF THE ASSOCIATED 
MUNICIPAL ELECTRICAL ENGINEERS 
(GREATER LONDON) 


MODEL specification and conditions of contract for 
A the purchase of coal for electricity works has been drawn 
up by the Associated Municipal Electrical Engineers (Greater 


London) and approved as a fair specification by the Society : 


of Coal Merchants. Copies are available at a price of 10s. 
from the Hon. Secretary, Mr. E. S. Calvert, Electrical 
Engineers’ Office, Finchley, N. A standard form of advertise- 
ment for tenders is proposed, and. the general conditions are 
long and evidently carefully thought out. The general idea 
of the specification is that tenders may be invited alterna- 
tively for "named coal," that is, coal from a known pit, of 
& particular class and size, as specified by the colliery, or for 
"guaranteed coal," that is, coal which is to come up to 
certain standards of calorific value, moisture and size, as 
defined in a table attached to the specification. Thus, to 
take one example out of the eighteen classes of coal 
scheduled, ‘‘Semi-bituminous and pseudo-anthracite Welsh 
washed large nuts are to have a calorific: value of 14,300 
B.Th.U. per lb., moisture not exceeding 5 per cent. and not 
more than 15 per cent. is to pass through a j in. square 
mesh sieve. The specification sets out the method of taking 
samples, and requires that the tests of calorific value are 
to be taken by the Mahler Bomb calorimeter. The tenderer 
is to be allowed to nominate experts, to be approved bv the 
purchaser, in case of dispute. Perhaps the most important 
part of the specification is the scale of bonuses and penalties, 
which provide within certain limits for increase or decrease 
of the price in direct ratio to the calorific value. There are 
also adjustments of price dependent upon the percentages 
of moisture and small coal, and the purchaser is to have the 
right to reject the consignment altogether if it is more than 
7% per cent. below the calorific standard, if the moisture 
exceeds 14 times the standard percentage, or if the proportion 
of small coal as defined in the schedule for that particular 
class of coal exceeds 25 per cent. by weight. Forms of 
schedule for tenderers’ prices are appended to the вресіб- 
cation. 


ELECTRICAL ENGINEERING 


system. 


‘the L.C.C. (Electrical Power) Act, 1900. 


263 


mn ne ——M À 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


TELEPHONE AND TELEGRAPH CABLES.—A finely- 
ри and useful catalogue of telephone and telegraph cables 
as been issued by W. T. Henley’s Telegraph Works Бо Ltd. 
(Blomfield Street, London Wall, E.C.). It occupies 138 large 
and well-illustrated pages, and covers every type and almost 
every useful size of a pane cable, as well as rubber-ineulated 
and pure rubber aerial cables, cables and wires for internal 
telephone work, and all accessories. The greater part of the 
book relates to multiple cables, and besides the ordinary dry- 
core multiple telephone cable, the “quad” type, screened tele- 
raph cables and subaqueous cables are dealt with, among others. 

seful notes on testing and jointing are included, and a page is 
devoted to the subject of loading telephone circuits. The 
dimensions throughout are given both in the British and metric 
Every telephone engineer should obtain a copy of 
this list, as it cannot fail to be of service to him. 

AIR COMPRESSORS.—A well-illustrated catalogue from 
Isaac Storey, and Sons (Empress Foundry, Cornbrook, Man- 
chester) deals with Scott’s patent air compressors, of which they 
are sole makers. The main features of these compressors are 
the measures taken to ensure small clearances, efficient cooling 
and inter-cooling, and the particularly quick acting and reliable 
valves of the multiple-ball type, entirely without springs and 
requiring no valve pockets. | 

INTERCOMMUNICATION TELEPHONES.—The Sterling 
Telephone and Electric Co., Ltd. (200 Upper Thames Street, 
E.C.), describe the ''Primax"' intercommunication telephone 
system in a new pamphlet. 


| ELECTRIC TRACTION NOTES | 


Arrangements are now complete for the Congress of the 
Tramways and Light Railways Association at Blackpool on 
June 12th and 13th. The headquarters will be the Imperial 
Hydro Hotel. On the Thursday, after a reception by the 
Mayor and Corporation ánd the Blackpool and Fleetwood and 
Blackpool and St. Anne's Tramway Cos. Papers bv Mr. E. H. 
Edwardes, on ''Possibilities for Increasing Profits on Inter- 


-urban Lines,". and by Mr. Е. Bland, on “Tramways, а 


Résumé,” will be read. The Papers down for Friday's meeting 
are ` Railless Traction and Motor "Buses," by Mr. Н. England, 
and ''Standard Rules for Motormen and Conductors,” ру 
Mr. A. V. Mason. Excursions are arranged for both after- 
noons, a banquet will be held on Thursday evening, and & 
danco on Friday evening. 

The Metropolitan Electric Tramways (Railless Traction) 
Bill has been passed by a House of Commons Committee 
presided over by Sir Ivor Herbert. The Bill provides for 
linking up the Middlesex and Walthamstow electric tramway 
systems between Wood Green and Walthamstew, over a 
route for which the Metropolitan Electric Tramways, Ltd., 
had powers to construct a tramway, but which it was not 
thought would be financially successful. One of the condi- 
tions attached to the Bill is that a bridge over the River Lea 
shall be widened. The question of a contribution towards 
road maintenance did not arise in this case, as the company 
has a working arrangement with the Middlesex County 
Council with regard to tramways in the greater portion of 
Middlesex. 

The Finance Committee of the Manchester Corporation 
has pointed out that, on the basis of 5 per cent. on capital 
expenditure, the Tramways Department should contribute 
£103,117 to rate relief for the past completed financial year. 


' The Tramways Committee, however, have protested against 


a larger sum than £100,000 being allowed, which sum was 
provided for in the annual'estimates. The Corporation are 
to be asked to sanction a visit Бу the General Manager and 
Permanent Way Engineer to London, Glasgow, Paris, Berlin, 
Hamburg, Vienna, New York, Boston, Philadelphia, Chicago 
and Toronto to study methods of passenger transportation. 

Mr. Harry Lawson has given notice that on the second 
reading of the L.C.C. (Tramways, Trolley Vehicles and 
Improvements) Bill ht will move that the Select Committee 
be instructed to insert a provision making the running of 
trolley vehicles subject to the provisions of Section 23 of 
| This section is 
the one which gives the Borough Councils veto over the 
system of traction to be adopted, and has been used in several 
parts of London as a means of preventing the use of overhead 
wires. 
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-> + “ELECTRICAL ENGINEERING” PATENT- RECORD 


—— 


(This: Patent Record is compiled by our own Editorial Staff and бз Strictly Copyright.) 


Specifications Published May t, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 


24,122/11. Power Transmission. Н. B. Van DaaLEN and 
Н. P. ScHREIBER. For power transmission from a prime mover 
two independent armatures are mounted in a single stationary 
field, the intensity of which can be varied at diflerent points. 
Five figures. 

4350/12. Operation of Track Points of Telpher Tracks. К. P. 


SryRACHAN and Stracuan & HrNsHAW, Lro. The switches ог · 


ints are controlled from the telpher cab. They are worked 
by an electric motor through ah eccentric or crank, and the 
motor is braked near the end of the stroke of the crank. Six 
figures. | 

8,682/12. Geysers. С. R. BrrriNG. The general arrange- 
ment of the spiral type described in ELECTRICAL ENGINEERING, 
Vol. VIII., р. 324, June 13th, 1912. Two figures. 

9,981/12. Manufacture of Drawn Tungsten Wires. С. Н. 
FiscHkR. Pure anhydrous tungstic acid is reduced by a hot 
current of hydrogen in the presence of a volatile drying agent, 
e.g., phosphorus pentoxide. The crystals of tungsten which are 
formed are separated out, cooled, pressed into flakes, and then 
agglomerated, by pressing and simultaneously heating, into 
rods, which are then rolled in a machine which applies pressure 
at more than two points. Three figures. 

19,014/12. Wireless ''Calling-up." Е. JAMIESON. 
is obtained by using a continuous wave train from the trans- 
mitting station, which lasts a given time for each station. The 
receiving stations are fitted with clockwork, which starts up on 
receipt of the first wave, and runs until the wave train ceases, 
but only that station which is tuned for the exact time of the 
wave train is called up. This is obtained by the construction 
of a switch controlled by the clockwork. Four figures. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 
Names in italics indicate communicators of inventions from abroad. 


Summaries of some of the more important of these patents will 
appear in our next issue. 


Arc Lamps: *5cHuEn [Flame arcs] 10,496/12. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Kerrerinc [Storage systems) 3,794/12; WESTERN ELEC. 
(Western Elec.) [Cables] 9,509;12; Marks (Reinert) [Supporting 
of insulators for conductors] 10,805/12; Мета, JoiNTING Co. 
and HARDEN [Carrying metal-sheathed cables through bulkhead 
partitions} 10.989/12; De Srerani [Protective apparatus] 
22,129/12; Marks (Brown, Boveri) [Parallel working of 
synchronous machines| 24,097/12. 

Dynamos, Motors, and Transformers: Dnows, Boveri [D.C. 
transformation] 6,550/12; RosENBERG [Synchronous machines] 
9,644/12; Brows, Boverr [Phase compensation in induction 
machines] 10,115/12; Wescorr [Current transformers} 28,967 12. 

Electrometallurgy and Electrochemistry: Marks (Patents Pur- 
chasing Co.) {Arc furnaces} 8,791/12; Steyxis [Manufacture of 
ozone] 19,146/12. 

Heating: Kissuázv [Vulcanisers for tyres] 1.579/13. 

Ignition: STURGEON [Setting timing gear] 26.445; 12. 

Incandescent Lamps: DEUTSCHE GasGLUHLICHT (.AUER-GEs.) 
[Wire drawing] 11,459/12; Scoutar and Dick, Kerr [Filament 
manufacture] 11,455/12; Baum [Metal filament holders] 
16.865/12; WESTINGHOUSE METALLFADEN GLUHLAMPENFABRIK 
{Treatment of metals or alloys to render them ductile and 
malleable] 19.288/12. 

Instruments and Meters: Maurice [Electrometers for measuring 
variations in earth potential] 18.065,12: SirwENs Bros. & Co. 
(Siemens & Halske) [ Hot-wire instruments} 943/13. 

Storage Batteries: Woon [Accumulator lues] 12,713/12. 


Switchgear, Fuses, and Fittings: "lvRNER. (Switches for 
multiple unit control] 13,740.12; B.T.-H. and WALLACE 
[Switches]. 15.776:12:  ScirarrNER. [Electro-magnetic remote- 


control switches] 20.247/12: Burr [Oscillating spring contact for 
bells. &c.] 22.511/12; RAILING, STRACHAN and Coates [Time lags] 
22.509:12: Magornana ! Discharge apparatus] 23.024 /12. 

Telephony and Telegraphy: STERLING TELEPHONE (Telephon 
Fabrick vorm J. Berliner) (Combined. intercommunication and 
party-line telephones] 6.580:12 and 7.593 15: KLEINSCHMIDT 


[Keyboard tape perforators] 8.960/12 and 1,267:15; Brown 
[Telephony] 9.179/12; Winttams [Automatic wireless alarm] 
9.882/12; Нит» {Printing telegraph receivers]  14.831/12; 


Кхсрѕхех [Telegraph apparatus] 15.591/12; Imray (Cie Generale 


Selectivity 


ftadiotelegraphiguc) [Receivers for wireless] 28,070/12; FuLLER 
[Antiseptic guards for telephone mouthpieces] 4,704/13. 
Traction: ‘TuRNER [Electric tramway brakes] 15,023/12. 
Miscellaneous: CraAn&kE and CHADBURN’S (SHIP) TELEG. [Direc- 
tion tell-tale or indicator] 9,673/12; Coox [Keyboard controlled 
signs) 16,765/12; Srewarr [Magnetic speedometers| 17,942/12; 
‘“ CEDES ” Erec. TRACTION and CLisForD [Extensible ladders for 
fire-escapes] 20,244/12; Garxmam [Egg tester] 22,603 /12. 


The following Specitications are open to Inspéction at tne Patent 
Ottice betore Acceptance, but are not yet published for sale. 
Dynamos and Motors: ALLMÄNNA SveNSKA ELEK. AKTIE- 
BOLAGET [A.C.] 7,776/13. | 
Heating: СЕВ. SrEMENS [Non-metallic elements] 7,932 /15. 
Ignition: Boscu |Distributor] 5532/13. 
Incandescent Lamps: STEINMANN [Mercury vapour] 8,172/13. 
Instruments and Meters: Siemens & Haske [Housing the 
recording strip of  electrocardiographs]  7,846/13; [Photo- 
graphically recording electrical measurements] 8,240/12. | 
Switchgear, &c.: BRUNN [Commutator switches] 2,295/13. 
Telephony and Telegraphy: BrackwreLL [Reducing telephone 
disturbances] 2,508/13; KAHLER [Telegraphy] 8,173/13. 
Miscellaneous: CAMPBELL [Measuring capacities} 2,009/13; 
SIEMENS SCHUCKERT [Regenerating transtormer oil] 8,130/13. 


Application for Amendment 


20.277 /04. Manufacture of Drawn Tungsten Filaments. С. D. 
ABEL (Siemens d Halske). Application has been made by 
Siemens Bros. & Co. for leave to amend this specification “for 
the purpose of narrowing the claims, more clearly defining the 
scope of the invention, and of removing matters which are 
superfluous.” ‘There are four claims to this specification. The 
first three cover the manufacture of drawn filaments of molyb- 
denum, thorium, tungsten, zirconium, or alloys thereof, free 
from non-metals, by heating the metal or alloy in a vacuum 
or indifferent atmosphere by the passage of an electric current 
and then drawing the mass. lt is proposed to delete molyb- 
denum, thorium, and zirconium, and the claim for alloys, and 
to qualify tungsten by the word ''drawn." In addition it is 
proposed to delete Claim 4 entirely. This is for manufacture 
from а compound of the metal with elements which are 
separated in a gaseous form on heating. 


Grant of Patent All: wed 
26.184/11. Oil and Electric Furnace. V. Утовіє. The Comp- 
troller has allowed the Grant of this Patent subject to Amend- 
ment. 


Expiring and Expired Patents 


The following Patent expires during the current week, after a life 
of fourteea years :— 

9.882 of May 10th, 1899. Train Lighting. Е. J. Preston 
and А. B. Girr (J. Stone & Co.). This specification covers some 
improvements in detail of the Stone system of train lighting. 
An electromagnetic switch on each coach is controlled by a 
switch in the guard's van. The lubrication of the bearings of 
the dynamo is controlled by electromagnets so that the oil 
supply is cut off when the dynamo is at rest. Where two 
batteries are used and are put in parallel by the short-circuiting 
of the resistance between them by the slowing down of the 
train, an increase of pressure, due to one battery being more 
highly charged, sometimes passes an increased current through 
the lamps. To obviate this the resistance is subdivided, only 
& portion being short-circuited. 

The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&с.: Н. Н. Lake (W. С. Clark, U.S.A.) [Cable insulators] 
1.595/07: R. B. Ransrorp (W. 4. Manson, South Africa) [In- 
sulated wire strainer] 980/08. 

Dynamos and Motors: Н. Е. T. Ersen [Adjusting effect of 
commutating poles] 5.866/07 

Ignition: A. Е. Waite [Magneto ignition] 1.091/06. 

Incandescent Lamps: B. T.-H. (А...) [Filament supports] 
1,196 /07. 

Switchgear, Fuses, and Fittings: T. S. 
trollers with magnetic blow.outs and refractory shields] 
15.860/00; C. A. Park aud C. L. Mason [Electro-magnetic 
switch for train lighting systems] 1.373/07. 

Traction: К. апа Н. DvckwonrH and D. Kerr [Switches for 
the control of sectional conductor svstems by the weight of the 
vehicle] 689/05. 

Miscellaneous: W. FAIRWEATHER (Arnold Magnetic Clutch Co., 
U.S.A.) [Adjustable speed magnetic clutch] 1.349/04; J. C. 
BousrietD (P. Boll and R. Falkiner, Australia) [Sheep shearing 
machine] 906/08. . 


PERKINS [Motor con- 


May 8, 1913. 
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TELEPHONY AND TELEGRAPHY 
(INCLUDING WIRELESS) 


— 


The attention of the Marconi Committee has at last been 
directed once more to wireless telegraphy. The members 
of the Committee themselves have been too much interested 
in speculations, rumours of speculations, and speculations 
as to the source of rumours, to devote themselves to expedit- 
ing the establishment of the wireless telegraph system 
urgently needed for the British Emipire; but the technical 
" Advisory " Committee, appointed to report on the merits 
of existing systems of wireless telegraphy, particularly with 
a view to their capacity for continuous communication over 
distances repaired by the ‘Imperial Chain," have now 
issucd their report. It is a clear and well-written document, 
giving precisely the information required and the reasons 
which have actuated the members of the Technical Com- 
mittee in coming to their decisions. It will be remembered 
that the Committee was formed of the following members :— 
Lord Parker of Waddington, Mr. Duddell, Dr. Glazebrook, 
Sir Alexander Kennedy, and Mr. Swinburne, with Mr. Rayner 
as Sceretary. | i 

Stated in the briefest possible terms, the finding is that 
the Marconi system is the only one which has proved itself 
up to the present to be suited for continuous and reliable 
signalling at useful speeds by day or night over distances of 
from 2,000 to 2,500 miles—the distances required by the 
"Imperial Wireless Chain." The other systems considered 
were the Telefunken, Poulsen, Goldschmidt and Galletti. In 
the last mentioned (which is little known) a series of spark 
gaps are employed, arranged to operate in a cycle, each 
discharge causing an immediate discharge in the next spark 
gap of the scries, so that the resulting oscillations from the 
sequence of discharges may be regarded as practically con- 
tinuous; no evidence was given, however, as to the prac- 
ticability of this system, even over short distances, although 
a representative of the Galletti Company was one of (о 
witnesses heard. Аз regards the two systems using con- 
tinuous oscillations—the Poulsen and the Goldschmidt—the 
conclusion arrived at is practically the same as that given 
in Mr. Duddell's presidential address at the Institution of 
Electrical Engineers last year, namely, that the arc in the 
former and the generator in the latter will have to be con- 
structed to give more power to the aerial if effective trans- 
mission is to be accomplished over the very long distances in 
question. The advantages of continuous over intermittent 
trains of waves in allowing more accurate tuning and greater 
selectivity is admitted, and the Committee actually express 
the opinion that ultimately high-frequency continuous 
oscillation generators will displace high-frequency generators 
dependent upon spark discharges which produce groups of 
oscillations, yet they point out that high power is the first 
essential for these long-distance transmissions, and in this 
respect the Marconi apparatus is undoubtedly superior to all 
others. It is working on a commercial scale over the 2,300 
miles between Clifden and Glace Bay, and although the 
number of messages transmitted does not necessitate the 
regular use of duplex working, its possibility was satisfac- 
torily demonstrated to the Committee. High-speed automatic 
transmission was also demonstrated to them: a speed of 
sixty five-letter words a minute was attained, and the 
Committee sea no reason why this speed should not be 
greatly exceeded if necessary. The Marconi apparatus is 
described as follows :— | 

“The Marconi Company use at their Clifden station a high- 
Mean generator, in which coudensers charged from the 
high-tension batteries are discharged by projections which are 
fixed on a rapidly rotating wheel, and which pass close to 
metal discs on each side of it. Each discharge produces & group 
of high-frequency oscillations in а primary circuit, according 
to the Company's usual practice. We observe that, for the 
purposes of the Imperial Chain, they proposed to charge the 
condensers from an alternator through a high.tension trans- 
former, as is their practice elsewhere, including the long. 


distance station at Coltano. This method is in our opinion pre- 
ferable. . . . The communication is practically continuous, though 
there are, no doubt, periods when the signals become very 
weak, and even occasional periods when no signals can get 
through. Periods of this nature are due to natural conditions. 
and will be incident to the working of any system. During 
such periods communication сап, in our opinion. Ye insured only 
by the use of great power in the aerial. We understand that 
for this reason, and. having regard to the increased power 
required for i Sad transmission, the Marconi Company 
proposed to employ for the Imperial stations practically double 
the power now used at Clifden. Even so, we think there may 
be periods when communication is impracticable, especially in 
tropical regions, where atmospheric disturbances may be ex- 
pected to cause more difficulty than over the Atlantic.” 

It is interesting to note that both the Marconi Co. ang 
the Telefunken Co. are experimenting with continuous oscilla- 
tion generators of their own. These are briefly described 
in the report :— 

“The Marconi continuous high-frequency generator consists 
essentially of a rapidly rotating contact-maker in a direct- 
current circuit with special dispositions of other circuits to 
give continuous oscillations in the aerial. The Telefunken con- 
tinuous high-frequency generator consists of an alternator con- 
structed to give as high a fundamental frequency as may be 
convenient in the first instance, the frequency being doubled 
or quadrupled by a polarised transformer method.” 

The Committee point out that it is not within their 
province to report on the actual agreement made between 
the Post Office and the Marconi Co., but it is clear that 
they have in mind .not only the terms of the agreement, but 
also its recent repudiation by.the company. They point out 
that while the company has had unique experience in the 
sort of long-distance work required, including the erection 
of the stations and in organising the traffic and staff, yet 
the use of their system does not necessarily imply that they 
need be the contractors for its erection, and that in some 
respects it might be better for the Government itself te 
undertake this. The Post Office, they recommend, should 
reserve complete liberty of action and should not be pledged 
to the continuous use of any "system." Two of the stations, 
they think, should be allotted for experimental purposes and 
placed in charge of an engineer of high standing possessing 
special knowledge of the subject, with a highly-trained staff, 
und they think that the ultimate result would be that the 
Post Office stations would be ''ultimately equipped ¡with 
apparatus far more efficient than that now used in any so- 
called system, more especially as the Post Office will be able 
to eombine, in spite of existing patent rights, apparatus 
or devices which, because of the existence of such rights, 
cannot now be combined by anyone else." Many engineering 
firms, the Committee states, are engaged in the design of 
high-frequeney alternators for the generation of continuous 
waves, there is & wide field for experiment and development 
of receiving plant, and there is some evidence that the 
design of the aerial is in а transition stage. Approval ie 
expressed of the Marconi Company's directive aerial; it has 
the advantage of not requiring very great height, its use with 
the separate receiving station comparatively elose to the 
transmitting aerial makes duplex working practicable, and 
the Committee sce no reason why this form of aerial should 


“not be capable of use with any form of high-frequency 


generator. 

A Bill has been introduced into the Canadian Parliament 
confirming a contract for a Poulsen wireless installation 
between Great Britain and Canada. 

The line between Barfrouch and Teheran was down on 
April 30th, and on the same day communciation with India 
and Siam vid Kanburi and Raheng failed.—The Moulmein- 
Raheng-Bangkok line was repaired on 2nd inst.—The lines 
to the Chihuahua and Sonora States of Mexico were also 
repaired, and on the 3rd inst. the Duala-Fernando-Po line 
was down.—An interruption on Siamese territory occurred 
to the Prompenh-Bangkok line.—On the 3rd inst. also there 
was delay to telegrams for offices between Toanda and 
Malange and Novo Redondo.—On the 5th inst. the Teheran- 
Barfrouch communication and the line between Duala and 
Fernando-Po were repaired and were normal on 6th inst. 
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LOCAL NOTES 


Aberdeen: Electricity Accounts.—In sanctioning a loan of 
£80,000 referred to in our Tenders Invited column, the 
Secretary for Scotland has suggested that there should be 
included among the appendices of the electricity accounts 
each year a tabulated statement setting forth the revenue of 
the undertaking for each year since the commencement, and 
the manner in which this revenue has been applied. 

Bexley: Electric Cooking Apparatus.—The Electrical En. 
gineer reports several applications for electric cookers on 
hire, and states that the cost of such apparatus and utensils 
is approximately £8 per set. The makers would guarantee 
and maintain the apparatus for four years, and assuming 
that the Local Government Board would sanction the borrow- 
ing of the necessary money and its repayment over a period 
of ten years, he anticipated that these cookers could be 
let on hire at the rate of 4s. per quarter. For hire-purchase 
the rate recommended is 15s. per quarter for three years, 
or 10s. per quarter for five years. The Council has adopted 
the Committee's recommendation to agree to this scheme, 
in addition to a rearrangement of the tariffs in order to 
include the rateable value system as an alternative. This 
latter is on the basis of 2s. 6d. in the £1 on the rateable 
value, plus 14d. per unit. | 

Dudley: Sale of Electricity Undertaking.—The hitch in 
the arrangements for the transfer of the Council’s electricity 
undertaking to a company, is on the question of the repay- 
ment of the outstanding loans.: The arrangement in the 
agreement to whicn the Board of Trade has taken exception 
was that the Company should make the annual repayments 
in respect of the outstanding loans as they fell due. This, 
of course, left the ratepayers of Dudley responsible for the 
amounts still outstanding in the event of the Company for 
any reason failing to mcet its liabilities. At the same time, 
similar arrangements have previously been sanctioned in 
connection with the acquisition of works by а company 
from a local authority, although not, we believe, in the case 
of electricity works. The Board of Trade requires that the 
Company should repay the whole of the loans immediately, 
but this would deprive the Company of the advantage of the 
lower rate of interest at which the Council has borrowed. 

Falkirk: Electricity Works Extensions.—A new. 600-kw. 
turbo-generator and condensing plant has just been put into 
operation, and a further 24 miles of E.H.T. cable. A number 
of transformer sub-stations have also been installed in order 
to deal with increased power and lighting load. The cost 
of the extensions has beon £6,000. 

Kilmarnook: Wiring Small Houses.—The Council has 
approved a scheme for the wiring of dwelling houses up to a 
rental value of £20 free of cost, the charge for current to 
be at the rate of 5d. per unit for lighting purposes with a 
minimum of 25s. per annum. The approval of the Council 
is on the understanding that the scheme will be abandoned if 
it is not found to be profitable. 

West Ham: Electric Cooking Demonstrations.—Mr. F. 5. 
Grogan will give a series of electric cooking lectures and 
practical demonstrations at the Town Hall, Stratford, from 
May 20th to 23rd inclusive. The lectures will commence at 
3.30 p.m. and 7 p.m. each day. 


\ 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Basingstoke.—The Board of Trade has granted the Council 
an electric lighting provisional order, aud it is anticipated 
that steps will be taken immediately to put it into force. 

Birmingham.—The Electric Supply Committee have now 
issued their long anticipated report upon a new power 
station, in which they recommend the adoption of steam 
turbine plant, and an ultimate expenditure of £500,000, the 
capacity being then 100,000 kw. At the present rate of pro- 
gress, the first section of the new power house of 15,000 kw. 
will be required for the winter of 1915-16. The Finance 
Committee have issued a report upon the scheme, and offer 
no objection to it on financial grounds. | 

ord.—An expenditure of £2,711 is contemplated оп 
mains extensions. 


Bridlington.—An expenditure of £38,000. is contemplated 
upon mains. 

Brighton.—A new turbo-alternator is required.  . | 

Derby.—An inquiry has been held concerning a loan of 
£13,500. for electrical extensions. , 

One 750-kw. three-phase to single-phase motor-alternator. 
Borough Electrical Engineer, May 23rd. (See advertisement 
on another page.) 

Dundalk.—A loan of £5,000 for electric lighting extensions 
has been inquired into. 

Dungarvan.—Proposals for an electric lighting scheme are 
invited. 

Keighley.—An inquiry has been held concerning а loan of 
£7,000 for a new turbo-alternator, switchgear, cables, бо. 

Kingstown.—The Board of Trade have granted the Dublin 
Southern District Electric Supply Co. an electric lighting 
provisional order for Blackrock, Kingstown and Dalkey. 

London: Hackney.—Land for two new sub-stations has been 
acquired. | 

Lytham.—The Board of Trade have granted the Lytham 
Council an Electric Lighting Order. It is stated to be the 
intention of the Council to commence the scheme im- 
mediately. 

Melbourne.—Tenders are invited for 20,000-volt switchgear, 
and L.T. switchgear, for the power station and sub-stations in 
connection with the Melbourne railway electrification. The 
consulting engineers are Messrs. Merz & McLellan, 32 
Victoria Street, S.W. Tenders to Agent General, Melbourne 
Place, W.C., by June 2nd. 

Plymouth.—A new turbo-generator is to be installed at an 
estimated cost of £5,500, in addition to switchgear, cables, 
&c., costing £2,000. 

Rosyth.—The Admiralty contemplate the erection of a 
large power station here. 

Salford.—An inquiry was held last week concerning a 
proposal to borrow £35,900 for ‘electrical extensions. There 
Was no opposition. It is anticipated that £8,000 will be 
spent during the first twelve months on plant, and £4,000 
on mains. A sum of £12,000 is also required in connection 
with bulk supply from the Lancashire Electric Power Co., 
details of which were given in our issues for February 13th, 
page 88, and February 20th, page 100. 

Shipley.—4A Local Government Board inquiry was held last 
week concerning a loan of £5,700 for electrical extensions. 

Worthing.—The Borough Electrical Engineer has been 
instructed to prepare plans and estimates for additional 
plant. ' 


Wiring 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 


Aberdeen.— Hospital and nursing home at Old Mill. Mr. 
J. A. Bell, the City Electrical Engineer, is advising.—New 
training centre buildings, St. Andrew Street. Architect, 
J. A. Allan, 25 Union Terrace. 

Bradford.— Electric lighting of the Belle Vue Boys’ 
Secondary School. City Architect, May 15th. 

Brighton.— Municipal offices in Fisher Street. 

_Dartford.—Elementary school, Lower Road. 

. Eastbourne.—Sanatorium. 

Edinburgh.—New buildings at St. George’s High School 
for Girls, costing £25,000. 

Leeds.—New school at Farnley. 

London: L.C.C.—Electrie lighting of the Lewisham Bridge 
and the Fairfield Road elementary schools. (See advertise- 
ment on another page.) 

Islington.—4A committee has been appointed to deal with 
the electric lighting of the workhouse. 

Ludilow.—Isolation hospital. 

Manchester.—New branch library.—Electric lighting of 
Withington workhouse. Architect, Е. Н. Overmann, 49 King 
Strect, May 13th. | 

Nottingham.—Extensions to Council school at Trent Bridge. 
City Architect. | 

Smethwick.—Proposed school. 

Taunton.—Proposed new town hall. 
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Blackburn.—A contract has been placed with the British 
Westinghouse Co. for a new turbo-generator. | 

Coventry.— The Corporation has accepted the tender of the 
Brush Electrical Engineering Co. for five double-deck tram- 
ears with four-wheeled trucks. 

London: L.C.C.—We refer on another page to the tenders 
for the two 8,000.kw. turbo-alternator sets for the Greenwich 
power house. The British. Westinghouse Co. has received 
the contract. um 

G.P.O.—The contract with the General Electric Co. for the 
supply of Osram lamps has been extended for a further period 
of six months. 

Hampstead.—As a result of tests carried out by Mr. Н. H. 
Couzens, the Council has decided to adopt Mr. Haydn 
Harrison's design of fittings as used in Marylebone. In 


certain streets new posts are to be erected thirty yards apart, ` 


with the height of the light source such as to produce a 
satisfactory minimum illumination. Mr. Harrison has been 
instructed to proceed with the work immediately. | 

Lewisham.—The tender of Messrs. Weston & боп was 
recently accepted for the electric lighting of the infirmary, 
but this firm does not now wish to take up the contract 
at the price quoted. 
recommended the Board of Guardians to accept the tender 
of Messrs. Haycraft & Son at £759 10s., but after some 
discussion the matter has been referred back to the Com- 
mittee for further consideration. 

Stepney.—Sce page 263. 

Peterborough.—The tender of W. T. Henley's Telegraph 
Works Co. has been accepted for cable at £566. 


Sheffield. — The Corporation has accepted the tender of the . 


Brush Electrical Engineering Co. for 25 double-deck tramears 
with top covers and four-wheeled trucks. 

York.—The tender of Callender's Cable & Construction Co. 
has been accepted for H.T. cables at £2,170. This was the 
lowest tender received. 


-— 


the Glasgow Tramways Committee :—Mr. J. Dalrymple, 
General Manager, from £1,100 to £1,250 per annum; Mr. L. 
Mackinnon, Traffic Superintendent, from £600 to £625 per 
annum; Mr. J. Ferguson, Chief Engineer, from £600 to 
£625; Mr. Е. Т. Goslin, Electrical Engineer, from £550 to 
£660 per annum. 

Mr. Н. F. Street, Electrical Engineer and Tramways 
Manager to the Southampton Corporation, has been permitted 
to relinquish the Tramways Managership owing to the enor- 
mous increase in the size of the electricity undertaking during 
recent years. He will in future give his whole time to the 
electricity undertaking at his present salary. 

Mr. A. W. Barham, Chief Assistant Engineer to the 
Watford Urban District Council, has been appointed Chief 
Electrical Engineer in succession to Mr. F. W. Purse, recently 
appointed to Carlisle. 

Mr. G. Е. Navlor, Assistant Electrical Engineer, has been 
appointed Chief Electrical Engineer and Tramways Manager 
bv the Nelson Corporation in succession to the late Mr. D. 
Helme. 

The salary of Mr. A. G. Cooper. Borough Electrical 
Engineer at Colne, has been inereased from £300 to £325 
per annum. 

Mr. B. Andrews has been appointed Manager of the 
Southport Tramways at a salary of £200 per annum. 

Mr. W. E. Bradshaw, of the Charing Cross, West End and 
Сиу Eleetrie Supply Co., Ltd., has been appointed to the 
position. of Mains Superintendent at Islington, recently 
rendered vacant by the resignation of Mr. T. А. G. Margary. 

Mr. H. W. Leonard, of the Publicity Department of the 
General Eleetrie Co., was given a first prize at a fancy dress 
carnival at Birmingham recently for a costume representing 
Aladdin and the wonderful (Osram) lamp. 

An engineering representative for power business is re- 
quired in the Sales Department of the Bristol Electricity 
Department. (See advertisement on another page.) 

A chief assistant electrical engineer is required by the 
Watford Council. Commencing salary, £150 per annum. 


The Committee at its last meeting | 


di 


The following increases in salaries are recommended by 
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May 8, 1913. 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Gopper.—Messrs. George Smith & Son, of 5 
Philpot Lane, E.C., inform us that the price of electrolytic 
copper bars, c.i.f. port of arrival, quoted on Tuesday night, 
was £72 5s. to £72 15s. (last week, £72 to £72 10s.). 

Companies Struck off Register.—The names of the follow- 
ing have been struck off the register of joint stock com- 
panies :—Electrieal and Mechanical Exhibition; Electric Coin 
Freed Meter Dimming Syndicate; Hirst Magneto Co.; 
Illuminating Engineering Co.; S.P. (Suchostawer Patents) 
Svndicate: Schreiber Electric Battery Co., and the Vulcan 
Dynamo and Motor Co. 

Agency.— Messrs. Dorman & Smith, switchgear and fittings 
manufacturers, of Ordsal Electrical Works, Manchester, have 
made arrangements to be represented in Scotland by Mr. 
David Alexander, of 43 Mains Street, Waterloo Street, 
Glasgow. Telephones: Central 4394, Argyle 587; telegrams, 
“Ohmic, Glasgow.” 

Bohemian Concert.—-The space factor of the large hall 
devoted to the annual Bohemian Concert of the Football 
Section of the General Electric Company's Athletic Club, 
in the Talbot Restaurant, on Saturday evening last, must have 
been extremely high. The stewards were given a very busy 
time endeavouring to find room for the visitors to the number 
of about 300 who сате to enjoy the long programme, every 
item of which was thoroughly appreciated. During the 
evening the Chairman, Mr. L. Byng, announced that the 
G.E.C. Cricket Club had that dav been successful in their 
first match this season. The ''Davis Cup” (competed for 
bv the Electrical Trade) was then presented to the G.E.C. 
Football Club by the donor, Mr. S. Davis, who also gave 
medals to the members of the eleven. 


|| | COMPANIES’ DIVIDENDS, REPORTS, 
| MEETINGS, &c. 
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Nairobi Electric Power & Lighting Co.—At the meetin 
day a report was submitted recording a net profit of £2, 


ester- 
2 for 
1912. The construction of the further stations on the Ruera River 


has been delayed 
Government. 

British Westinghouse Co.—The report and balance-sheet for 
1912 shows a gross profit of £157,871. A sum of £43.449 is set 
aside for depreciation, in addition to £6,300 for redemption of 
prior lien debentures. After deducting debenture and mortgage 
interest, &c., there is a net profit of £41,074, compared with 
£20,708 last year. With the balance brought forward, there is 
a credit of £66,889, which it is proposed shall be carried for- 
ward. Reference is made in the report to the successful appeal 
to the House of Lords with regard to the Lot's Road turbines, 
and the fact is recorded that the orders received during 1915 
show an increase over those of the corresponding period of 
1912. 

At the anuual meeting on Monday, the Chairman emphasised 
the improving position of the Company, not only as the result 
of last year's trading, but from the fact that in the first three 
months of this year thev had done very well indeed. With 
regard to the arbitration concerning the Lot's Road turbines, 
no date has yet been fixed by the arbitrator to make his award, 
and until this was given nothing could be said with regard to a 
reduction of capital. A shareholder asked as to the possibility 
of a combination of electrical manufacturers in this country 
with a view to reducing the present excessive competition, but, 
the Chairman pointed out the difficulty of this, and remarked 
that for vears the directors had been trying to bring about an 
arrangement to avoid the cutting of prices. 

Derbyshire & Notts Electric Power Co.—At the annual meeting 
last week, Mr. A. R. Holland, the Chairman, stated that by 
the introduction of new capital the Company's outstanding habih- 
ties have been liquidated, and sufficient has been subscribed for 
the proper development of the Company's power area. А con- 
tract has been entered into amounting to £89.750 for additional 
plant and machinery. including sixteen miles of new cables and 
the equipment of seven sub-stations, and already a 1.000-kw. 
turbo-generator set has been supplied, whilst a further 2.500-kw. 
set is on order. A contract has been entered into for supplying 
a new tramway running from Ripley to Nottingham. The 
accounts for the half-year to December 3ist show a balance of 
£739, which is carried forward. 
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SUMMARY — 


THE question of textile mill driving was dealt with 
in a group of papers recently published in the Journal 
of the Textile Institute. The relative merits of steam 
turbines, reciprocating steam engines, gas engines, and 
Diesel engines were discussed, and another paper dealt 
with the special requirements of different classes of 
textile machinery as regards driving, and showed how 
these could be met by electrical methods more perfectly 
than in any other way. The advantages of individual 
drive were particularly insisted upon. (Page 271.) 


A CORRESPONDENT calls attention to the similarity of 
Prof. Dussaud's “cold light" system to certain early 
experiments with carbon lamps, and is very sceptical 
as to its ultimate success. (Page 271.) 


AN interesting lecture on the electrical state of the 
atmosphere and methods of ascertaining it was given by 
Prof. E. Rutherford at a recent meeting of the Man- 
chester Local Section of the Institution of Electrical 
Engineers. (Page 272.) 


Mr. А. E. HapLEv's Paper on the electric power 
supply system to the Rand mines has been further dis- 
eussed by the Glasgow Local Section of the Institution 
of Electrical Engineers. (Page 272.) 


A NEW electric cooking outfit of low current con- 
sumption is illustrated on page 273. 


. described. 


RESULTS of some experiments by Dr. Michie, de- 
scribed in a Paper read recently before the Newcastle 
Local Section of the Institution of Electrica] Engineers, 
attribute the formation of deposit in transformer oil to 
partial oxidation. (Page 278.) 


SoME designs of switchgear which can be connected 
up direct to armoured cable without the use of “tails ” 
are illustrated. (Page 274.) 


PROBLEMS connected with three-phase supply and 
with the testing of mining apparatus are propounded 
in our Questions and Answers Columns. (Page 275.) 


Some interesting electrical instruments, including re- 


. corders, portable instruments, pyrometers, and insula- 


tion and resistance testing sets, are referred to. 
275.) 


An enclosed switch panel, designed with special inter- 
locking arrangements to render it mistake-proof, is 
(Page 276.) 


THE premiums and scholarships awarded by the 
Council of the Institution of Electrical Engineers are 
announced. The “Institution” Premium has been 
awarded to Mr. А. E. Hadley for his Paper on “Power 
Supply on the Rand." (Page 277.) 


A NEW automatic telephone exchange system, the 
Betulander, is being introduced by the Marconi Co. 
It possesses features different from other automatic 
systems, and these are described and illustrated.—Mr. 
Marconi has at last been called before the House of 
Commons Committee, which is inquiring into the 
Imperial wireless telegraph scheme, and has corrected 
a number of mis-statements which have been made by 
previous witnesses. He maintains, among other things, 
that the Admiralty is using the Marconi system pure 
and simple, in spite of their claim that they have 
improved it. (Page 277.) 


Tuer Specifications published by the Patent Office on 
Thursday last include one for submarine cables loaded 
on the Pupin system, and four important ones relating 
to the manufacture of tungsten lamps. Our “ Patent 
Record ’’ also contains notes on some Opposition and 
Amendment cases. (Page 278.) 


Six electric vehicles took part in the parade of com- 
mercial motor vehicles organised by the Commercial 
Motor Users’ Association on Whit Monday—Large sums 
are being transferred to relief of rates by the Leeds 
and Belfast Tramway Departments. (Page 279.) 


AN important scheme of strect electric lighting 18 
to be carried out in Manchester.—A report on street 
lighting by electricity is to be presented to the Bombay 
Corporation.—The Birmingham Gas Department claim 
that better results would be obtained with gas engines 
than with steam turbines for the new electric power 
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station.—Broughty Ferry is to be incorporated with 
Dundee.—The coal bill for next year at Nottingham is 
estimated at £8,000 more than in 1912 owing to 
increased prices.—An economy of £2 10s. per night in 
the fuel bill is reported at Bray through the use of 
Diesel engines. (Page 279.) 

THE Leeds Corporation contemplate an expenditure 
of £168,000 on their electricity undertaking.—Switch- 
gear instruments are required by the Melbourne Cor- 
poration ; mains and services at Belfast; and switchgear 
at Lyttelton (N.Z.).—Generating plant is required for 
a Bulgarian coal mine; high and low tension cables 
by the London County Council; and loans of £33,400 
and £10,000 are contemplated by the Rhondda and 
Wellington (South Africa) Councils respectively.— 
Wireless telegraph stations are required in Spain and 
Indo-China, and an electric lighting scheme at а cost 
of £18,000 is being prepared for Ilkley. (Page 281.) 


A very satisfactory year's working is reported by 
Callender’s Cable & Construction Co., a dividend of 
10 per cent. being declared for the year, together with 
a bonus of 5s. per share.—Messrs. Willans & Robinson 
also show improved results for 1912, there being a 
small profit of £154, and the Directors’ report states 
that a greater volume of work is being dealt with, and 
that prices are improving.—A 10 per cent. dividend is 
declared by the Chloride Electrical Storage Co. (Page 
282.) 


Strike of Electrical Wiremen in Leicester.—In order to arrive 
at a settlement of the wages dispute between the employers and 
the electrical wiremen in Leicester, a conference was held on 
Thursday at the Town Hall, with the result that both sides 
have agreed to submit a basis of settlement to their respective 
associations. 
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AKKANGEMENTS FOR THE WEEK 


MONDAY, MAY 19тн. 
Institution of Electrical Engineers: Newcastle Students’ Section. 
7.50 p.m. Annual General Meeting at Armstrong College. 
TUESDAY, MAY 20тн, TO SATURDAY, MAY 24r. 
Institution of Electrical Engineers. 
Meeting in Paris. 
FRIDAY, MAY 23np. 
Royal Institution. 
9 p.m. Evening Discourse : “The Secret of the Permanent 
Magnet," by Prof. S. P. Thompson, F.R.S. 


The London Electrical Engineers. 

(To-pay) TuuRsDAY, May 15тң. OC. Company.—Infantry Drill, 7 to 9 p.m. 
Technical Instruction for all Members on the Sixth Rate and for all Candidates 
for Higher Rating, 7 to 9 p.m. Musketry Instruction, 9 to 10 p.m. 

FRIDAY, May 1бти. D. Company.—As for Thursday, 15th. 

SATURDAY, May l7TH.—Annus] Musketry at Purfleet. —| Headquarters open 
from 10 a.m till noon 

Mowpay, May 19TH. A. Company —Infantry Drill," to 9 p.m. Technical In- 
struction for all Members on the Sixth Rate and for all Candidates for Higher 
Rating, 7 to 9 p.m. Musketry Instruction, 9 to 10 p.m. 

Torspay, May 20TH. B. Company.—As for 4. Company, May 19th. 

WzepNEsDAY, May 218т. <All Companies. —Annval Musketry at Purfleet Rifle 
Ranges. Rallwav tickets will be sent to those notifying Headquarters of their 
intention to attend. 

TucnRspAY, May 22ND. С. Company.—As for A. Company, May 19th. 

Fripay, May 23RD. D, Company.—As for A. Company, Мау 19th 

Влтокрлт, May 24TH. Headquarters wi:l be open from 10 a.m. till noon. 


The National Physical Laboratory.—The annual report for 
the year 1912 has now been issued, but the annual inspec- 
tion, instead of being held as usual in March, has been 
postponed till June 26th, when Mr. A. J. Balfour will open 
the new buildings recently erected. These buildings com- 
plete a scheme initiated in 1909 to provide laboratories in 
metallurgy and optics with administrative offices, and their 
cost is being defrayed partly from a generous gift of the late 
Sir Julius Wernher, partly from a Treasury grant, and from 
other sources. Additional funds are still needed to provide 
adequate equipment. The block of buildings for optics and 
administration is now nearly complete, and it is to open 
these that Mr. Balfour has promised to be present on 
June 26th. 
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(See page 263 of our last issue.) | 
CALORIMETRICAL ASSISTANT (from the laboratory upstairs): Is this semi-bituminous pseudo-anthracite 


washed Ss with a calorific value of 13,350 British Thermal Units ? 
STOKER: No, sir; it's COAL ! 


May 15, 1913. 


ELECTRICAL. ENGINEERING 


271 


ELECTRIC DRIVING IN TEXTILE FACTORIES 


N the last number of the Teztile Institute Journal, which 

contains the proceedi of the Congress held in Septem- 
ber last at Hawick, a discussion on а group of papers on 
power in textile mills is reported. In an introduction to 
the papers reference is made to the joint committee of the 
Yorkshire Local Section of the Institution of Electrical 
Engineers and the Textile Institute, which was formed some 
time back to investigate the claims of different methods of 
driving textile factories. It will be remembered that this 
committee was disbanded before very much useful work had 
been done, as the Textile Institute, on going into the matter, 
considered it desirable that the rival systems should be 
reported on, independently of the great engineering institu- 
tions, and finally a committee was formed composed exclu- 
sively of members of the Textile Institute. The papers read 
at the Congress served as a general introduction to more 
detailed work of the committee, who had up to that time only 
settled certain standard nomenclature and bases for estimat- 
ing to assist in comparing the data obtained. 

Fhe first Paper, by Mr. G. B. Storie, was on steam power 
in textile mills, and dealt in a large measure with steam 
turbines, which are now adopted by some of the larger con- 
cerns in this country for driving their mills. А list of 
forty-two mills with steam turbine installations was given in 
the Paper, all in conjunction with electric drive, and all except 
two were examples of alternating-current systems. No case 
of mechanical transmission from turbine drive was mentioned, 
and incidentally the Paper was striking evidence of the way 
that electric transmission had rendered the advantages of the 
turbine available to textile mills. The author praised par- 
ticularly the steadier speed of the turbine over that of the 
reciprocating engine, a feature of special importance in textile 
work, whatever method of transmission is adopted, and the 
freedom of the exhaust steam from oil, which rendered it 
suitable for heating work throughout the mill, instead of 
the live steam through reducing values. Other advantages 
of the steam turbine and the possibilities opened up by 
exhaust and mixed pressure tufbines were gone into. 

The second Paper, by Mr. T. R. Wollaston, was on gas 
power in textile mills, and scarcely touched the question of 
electrical driving beyond remarking that everything which 
the author had to say in favour of gas wer for mechanical 
driving in textile mills, applied wit ded import in regard 
to the generation of electrical pnergy, whether at the mill 
or at the central station supplying the mill. Another Paper, 
by Mr. F. Carter, put forward the claims of the Diesel engine 
for mill driving. These engines seem to be used to а con- 
siderable extent for the purpose in India, and a list of 
twenty Diesel engine-driven mills, of which the four largest 
employ electrical transmission, was given. 

lectric driving per se was taken up in the last Paper of 
the group, by Mr. J. F. Crowley. At the outset he referred 
to the rapid strides that are being made in the application 
of electric driving. Eight years ago the horse-power of the 
motors thus employed in Great Britain was a few hundreds, 
practically all at one mill. Four years later it had increased 
to 28,000, and to-day, he said, the joint textile load of three 
power supply companies would practically total this figure, 
which was less than the advertised sales of textile motors of 
any one of several electrical manufacturing companies. He 
said that with modern, mills the case for electric driving did 
not rest mainly on а saving in transmission losses (although 
when there was any complication in the drive the saving 
was considerable), but on the steadiness of the drive, result- 
ing in higher maintained speeds, increased production, 
improved quality of material and certain specific advantages 
in individual drive, resulting in still greater production and 
improvement in quality. So far as speed variation, the mule 
was the worst offender, apd tachograph records had shown 
variations of 25 per cent. in the speed with mechanical drive, 
eorresponding to 19 per cent. for D.-C. motor drive, or 6 per 
cent. for A.-C. motor drive. The very unequal power curve 
of the mule affected the running of every machine in any 
way connected with the shafting. On electric drive, mules 
may be group or individually driven, an important principle 
to be borne in mind being that, ae far as possible, constant 
speed should be maintained during the '' draw " on the actual 
spinning portion of the cycle. A given variation in speed 
where mules are group driven is liable to be far more serious 
than а variation of similar range with individually-driven 
mules. With individual drive, the speed fluctuations would 
naturally result from the variation in load of the mule itself, 
and would therefore follow the cycle of operations of the mule. 
With individual drive not only is less power required, but 
production is increased by at least 6 per cent. over that of 


excellent results obtaine 


the same machines driven in groups. For mule driving the 
motor should have good efficiency over а wide range of load 
and high overload capacity. It is, however, in the case 
of ring spinning and doubling frames that electrio driving has 
scored the most conspicuous success. As is well known, 
when a ring frame is driven at constant speed, the yarn is 
subjected to varying tension, and as the speed at which the 


machine can be run is determined by the maximum tension 


the yarn will stand, it must be such as to prevent this tension 
being exceeded at any moment; consequently, with a constant 
spent considerable loss in production occurs. The only satis- 
factory solution to this, writes Mr. Crowley, so far has been 
the electrical one, which gives not only a low speed during 
the forming of the base of the cop, but also an automatic 
variation of the speed during the cyclic movement of the 
ring rail. For this purpose single and three-phase commu- 
tator motors of special design have been developed. Teste 
are quoted showing increases in output due to this method 
of driving, of 15 and in one case of 18 per cent. In a similar 
way the speed at which looms can be driven can be increased 
by the adoption of individual motor drive, and the great 
variations in speeds experienced with mechanical drive at 
different distance from the engine avoided. Tests show 
increases in speed of the machines of 9 per cent., without any 
increase in breakages, with improvement in the material and 
improvement in the load factor, bringing up the increase 
of production to over 15 per cent. Somewhat more power 
was, of course, required to drive the looms, but in weaving 
the power costs were but a small percentage of the whole, so 
that the increase had little effect on the cost of the product. 
The latter part of the Paper dealt with the choice of generat- 
ing plant, transformers and switchgear, and a few words were 
added on outside power supply, which, when available, is 
often economical. For the usual cotton mill load factor of 
25 to 29 per cent. can be purchased at about 0:54. per unit, 
and in one area some manufacturers actually obtain current 
at O'8d. per unit. 

The discussion turned largely on the prime mover side of 
the question, but there was some criticism of the claims of 
electric. driving. In one case it was argued that for the money 
spent on electrical equipment extra looms might be bought 
and an equal increase in output obtained. me speakers 
thought that the variations in speed with mechanical drive 
had been rs ponent and the defenders of mechanical trans- 
mission called attention to the excellent efficiencies obtained 
by modern ball.bearings and chain drive. Confirmatory testi- 
mony was also given by those who had experience of the 
by electrical driving. 


CORRESPONDENCE | 


"COLD LIGHT." 
To the Editor of ELECTRICAL ENGINEERING. 


SiR,—The report in this week's issue of ELECTRICAL ENGINEER- 
ING of Prof. Dussaud's proposal for furnishing light by means 
of incandescent lamps, to which current will be delivered inter- 
mittently, is a revival of a very old thing, which was proposed 
in the very early days of the carbon filament lamp. Imme- 
diately it was seen, in the early days of the 50-volt lamp, that 
the f ent preserved its condition of incandescence for a 
certain period after the current was switched off, and that it 
took a certain time after the current was switched on to raise 
it to incandescence, many minds were turned to the ibility 
of saving current. I may confess to have dabbled a bit in the 
matter myself; but what I found was, and I think what earlier 
experimenters found was, that there was nothing gained. If 
you eliminated the flicker in the lamp, you lost in other direc- 
tions, in the apparatus required to cause the current to be 
delivered intermittently; so that you had an additional 
apparatus, costing & certain amount, and requiring looking after, 
without any equivalent advantage. 

The metallic filament lamp has the advantage that ite resist- 
ance increases with the temperature, and vice versd; but I 
should be strongly inclined to think that our experience of 30 
years ago would be repeated in Prof. Dussaud's apparatus. 

Bath, May 8th, 1913. SYDNEY F WALEER. 


Obituary.—Many of our readers will be sorry to hear of 
the bereavement of Mr. L. M. Waterhouse, Managing Director 
and Engineer to Simplex Conduits, Ltd., who has just lost 
his wife. Mrs. Waterhouse, who died on Wednesday of last 
week after a short illness complicated by a chill, was a sister 
of Mr. A. W. Robinson, Manager of the Company's Publicity 
Department. 
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FOR ALL CLASSES OF WORKSHOP DRIVING. 


PROMPT DELIVERY IN SIZES FROM 
' 4 TO 10 Н.Р. AT ALL THE USUAL 
SPEEDS AND PRESSURES. 


OPEN, PROTECTED & ENCLOSED TYPES. 


HIGHEST GRADE MATERIAL and 
WORKMANSHIP. 


BROWN, BOVERI & C0., Limited 


CAXTON HOUSE, WESTMINSTER, LONDON, S.W. 


And at MANCHESTER, GLASGOW, 
and NEWCASTLE. 


THE ELECTRICAL STATE OF THE 
ATMOSPHERE 


FTER the Annual General Meeting of the Manchester 
ica Section of the Institution of Electrical Engineers 
on April 8th, Prof. E. Rutherford, F.R.S., gave an interest- 
ing lecture on the above subject, illustrated by experiments. 

Interest in the electrical state of the atmosphere might 
be said to date from Franklin's experiments in 1749, which 
resulted in the introduction of the lightning rod. Some time 
later it was first observed that the potential of air to earth 
was usually positive, while the potential gradient is about 
100° volts per metre. | 

Passing on to methods employed for measuring the potential 
of a point in space, Prof. Rutherford gave a demonstration 
of the use of the Kelvin water-dropper and electrometer, and 
afterwards substituted for the water-dropper а radio-active 
substance emanating a-rays. This gave much quicker results. 
Ionium was the best substance to use, as it emitted only 
the e-rays, and not the 8- and y-rays. It had been used 
very successfully by Simpson in the Terra Nova expedition. 
The proximity of buildings might modify very considerably 
the results obtained when determining the potential] of the 
air at a given place, and the results should be checked by 
determinations in the open. Simpson made use of a horizontal 
insulated wire carrying the tube of ionium and having one 
end connected to the electroscope in his determinations. The 
potential of a given place has been found to vary during the 
vear, the minimum value being found in midsummer and 
the maximum about January. There wag also a diurnal 
variation, and from some results taken at Kew it was found 
that the minimum occurs there about 4 a.m. and 2 p.m., 
the maximum being reached at about 9 a.m. and 9 p.m. 

In some places, however, no variation has been found. For 
instance, in the Arctic Simpson found no variation, nor 18 
any found on the Eiffel Tower or on mountain peaks. | 

It is found that the potential gradient decreases with alti- 
tude, as the following figures show :— 

Height: Feet .. .. О 824 1060 2080 2820 3136 4085 

Potential Gradient : 

Volts per metre 150 37 43 21 20 19 13 


May 15, 1918. 


Although pure air is a perfect insulator, the ordinary atmos- 
phere has a marked conductivity. This is due to the presence 
of ions in it, some of which were small and moved swiftly, 
and some large and moved very slowly. Prof. Rutherford 
demonstrated the presence of the ions by experiments. Un- 
less the ions were being continuously produced and maintained 
by some agency, it is probable that they would disappear 
completely in a very few hours, as 8 per cent. of positive 
electrification dissipated in one hour. There were, however, 
many agencies at work keeping up the supply of ions. The 
Bunsen flame, for instance, was highly ionised. The origin 
of ionisation was due, in Prof. Hutherford's opinion, to 
radio-active material. 

In experiments it usually appeared that the positive ions 
were apparently in excess of the negative ions, but as it can 
be shown that an excess of only 1 per cent. of positive ions 
over negatives would account for the whole phenomena of 
terrestrial electricity, it is clear the apparent excess of 20 per 
cent. is due to errors and inaccuracies in the apparatus 
employed in the experiments. ; 

If the ions were set up by emanations from the earth it 
might be expected that the ionisation over the sea would 
be less than over the land, but in the North Atlantic it was 
found to be about as much as on the land. Simpson, how- 
ever, on the Antarctic expedition found that as the land 
was passed and its influence decreased, the drop in ionisation 
was very pronounced. | 

Prof. Wilson, of Cambridge, had calculated that the total 
vertical current passing from the atmosphere to the earth 
over its whole surface was about 1,000 amperes. It was 
obvious that there should be a return current of equal value 
passing back to the air somewhere, but at present there was 
no acceptable explanation to offer as to how this return current 
goes back. 


POWER SUPPLY ON.THE RAND 


‘Lae Paper by Mr. A. E. Hadley, describing the power 
system of the Victoria Falls and, Transvaal Power Co, | 
and the Rand Mines Power Supply Co., read in London on 
March 18th (see ErrcTRICAL ENGINEERING, March 20th, p. 
159), was further discussed by the Glasgow Local Section of 
the Institution of Electrical Engineers on April 15th. 


Мг. W. McWurrter referred to the use of earth guard- 
wires, but said that although they serve as a great protec- 
tion against lightning, they do not protect from static die- 
charges. He advocated a high resistance between the line and 
earth as the only solution to the periodical breakdowns. 

Mr. Bunron (Bruce, Peebles and Co.), commenting on the 
load dispatchers, remarked that it is a particularly interesting 
thing to see in a large transmission scheme the method of con- 
trolling the whole of the large transforming station so that the 
attendant knows exactly when all the intercommunicating 
switches are open or closed. 

Mr. Sam Mavon (Mavor and Coulson) was particularly 
interested in the portion of the Paper dealing with compressed 
air. 

Mr. W. L. Spence said that the figures with regard to 
efficiency in air distribution were open to suspicion, but if 
correct the scheme of distribution justified itself. 

Mr. MacrEop (Clyde Valley Electric Power Co.) referred to 
the boiler-house arrangements and the dependence on fans to 
provide induced draught. He favoured spare motors and 
the adoption of direct current to provide & more flexible 
arrangement. He condemned the use of overhead lead-covered 
wires for operating the balancing protecting gear, and the possi- 
bility of the telephone wires being energised in the event of a 
series transformer failing. 

Mr. Ковевтѕом (Clyde Valley Electric Power Co.) asked the 
comparative loss per mile on an 80,000-volt distribution and a 
10,000-volt distribution. 

Mr. D. A. Starr (Clyde Valley Electric Power Co.) said that 
the system of control described in the Paper was very similar 
to that used in Newcastle and the Clyde Valley Co. 


City and Guilds (Engineering) College.—Our attention has been 
drawn to the fact that in the description of the traction plant of 
this Institute appearing in ELECTRICAL ENGINEERING, May 15%, 
p. 247, the equivalent tramcar inertia obtainable by the adjust- 
able flywheels was given as 5, 10, or 15 tons, whereas the actual 
values are 10, 15, or 20 tons. 

The Junior Institution of "Engineers.—A week-end excursion, 
July 4th to 7th, has been arranged by this Institution to 
Brussels for the purpose of visiting the Ghent Exhibition. The 

arty wil leave London on Friday, July 4th, and visit the 

xhibition on the Saturday. For the Sunday excursions will 
be arranged to Dinant, the Valley of the Meuse, the Field of 
Waterloo, »r Antwerp, and on the Monday, places of interest 
in Brussels will be visited, the party returning to London in 
the evening. 
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A NEW FORM OF ELECTRIC COOKER 


A novel form of electric cooker, which, on account of 
СУ its low initial cost and small current consumption, is 
particularly suitable for small households, has been designed 
by Simplex Conduits, Ltd. (116 Charing Cross Road, W.C.). 
The ''Plexsim " cooker takes 600 watts as a ntaximum, but 


Fic. 1.—PLexsim COOKER, OPEN. 


facilitieg provided for regulation, and the manner in which 
the heat is retained by means of the special mode of con. 
struction adopted, result in the average demand of the 
oven being considerably less. With the assistance of one or 
two auxiliary hot-plates, or self-contained utensils, it will carry 


Fro. 2.—PLExsiM Cooker, CLOSED. 


out all the functions of the ordinary cast-iron cooker of the 
gas-stove type. It Is calculated that such a complete equip- 
ment should be sold within the region of £5, and that the 
maximum demand of the complete set would not exceed 
2,000 watts. Such a set is now in course of preparation, 


Fic. 8.—PLExsiw COOKER, DIsMANTLED FOR CLEANING. 


The ''Plexsim" cooker which is now being introduced has 
undergone exhaustive and severe tests under practical working 
conditions in the Company's experimental kitchen іп 
Birmingham. 


The general construction of the apparatus is well shown 
in the three figures. The way in which the Dutch oven- 
shaped cover containing the heating elements when swung 
away from the heat-rack retains its hot air, owing to the 
presence of the screen, E, avoids heat losses when examining 
the food being cooked, and the shape of the oven ensures very 
even distribution of heat. The cooking temperature is reached 
in five minutes, and a good, roasting action is given by the 
heating elements, which are run to incandescence. As shown 
in Fig. 8, the apparatus is easily dismantled for cleaning by 
withdrawing the pins, B. | 


TRANSFORMER OIL i 


PAPER by Dr. Michie entitled, ‘‘The Formation of 

Deposits in Oil-cooled Transformers,” was read before the 
Newcastle Local Section of the Institution of Electrical En- 
gineers recently. The Paper dealt with some of the chemical 
changes which occur in transformer oils during use, and more 
particularly with the formation of the solid matter which 
deposits on the windings and other parts of transformers. 
These deposits vary in appearance from pale yellow soft 
sludges to dark brown or black hard masses, and their pres- 
ence materially affects the circulation of the oil and leads to 
overheating of the windings. Various theories have been 
offered to explain their formation. They have been supposed 
to be due to the deposition of solid paraffins from the oil, to 
the separation of suspended solid particles under the influence 
of electrical stresses, to the disintegrating action of the oil 
on the varnishes and other materials used on the windings, 
and to the polymerisation of the oil under the action of heat. 


Experiments had, however, shown that electrical stress alone | 


did not produce any deposit. In some cases, chemical analysis 
of deposits revealed traces of lead or manganese, which 
substances are used in the varnish on the coils, but the 
quantity of deposit is too great to be obtained from the 
varnish alone, and appears to be due to oxidation of the oil, 
a theory confirmed by experiments where oils were subjected 
to currents of air at elevated temperatures. Different oils 
behaved very differently. The presence of ozone in the air 
greatly increases the rate of sludge formation, and by using 
ozonised air a heavy deposit was obtained from an oil in a 
comparatively short time at 90° C. The rate of sludge forma- 
tion is accelerated by the presence of certain metals, notably 
copper. The quantity of sludge which separated out in the 
oxidation process is largely dependent on the degree of refine- 
ment of the oil. As a general rule the more an oil is refined 
the more stable it becomes towards oxidising agents. 
Although several transformer oils are on the market, which 
when subjected to the oxidation test Jh no deposit after 
45 hours, no oil has been met with which did not give rise to 
deposit after prolonged treatment. If the formation of deposit 
is to be minimised, the following conditions should be 
avoided : overheating, undue access of air to the oil, condi- 
tions likely to give rise to the formation of ozone, and contact 
of the oil with clean surfaces of copper, iron, and lead. 


Mr. P. V. Hunter (the Newcastle Electric Supply Co.) 
pointed out that it was most difficult to ascertain whether a 
transformer was sludging without lifting it out of its case. The 
Newcastle Supply Co. was one of the first to experience trouble 
due to sludging, and he thought that this was probably due to 
the fact, that they used transformers which depended upon ducts 
for rapid cooling, whereas the earlier transformers had no ducts. 
He asked if cotton covering had any effect on preventing 
sludging, as he had recently come across a case of a larger low- 
tension furnace transformer which sludged very rapidly, and he 
could only put this down to the large amount of exposed copper. 

Mr. MoonHEAD asked if an oil which had sludged and then 
been filtered had its flash point reduced, and also whether a 
filtered oil would sludge in. the same proportion as previously. 

Mr. Scnuuir (A. Reyrolle & Co.) asked if it was possible that 
the minute traces of acid and alkali left in oils after purifica- 


A tion would have any effect upon the contact surfaces of oil 


switches. It was an undoubted fact that small quantities of 


J sulphur, such as was used for fixing insulators and other 


parts in oil switches, dissolved in oil and gave rise to various 


Es troubles. 


Mr. С. Stoney said that the Paper explained the black 
deposits frequently found in turbine bearings. 

Mr. W. C. Mountain (in the chair) said that sludging seemed 
to be largely a question of price, and, so far as it could be 
seen, it could also be prevented by rating transformers within 
reasonable limits. 

Messrs. Wilson, Vernier, and F. O. Hunt also spoke. 


Dr. Micurk (in reply) said that cotton covering evidently had 
the effect of minimising sludging. Аз a rule oil which had been 
filtered was liable to form further quantities of sludge. 
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CATALOGUES, PAMPHLETS, &c., RECEIVED | 


TURBO-ALTERNATORS.—Bruce, Peebles & Co., Ltd., have 
just issued a specification sheet dealing with their standard 
turbo-alternators. On the front page is given an illustration of 
the enclosed type of machine, which ів the standard arrangement 
for all, excepting the two smallest sizes, which are made of the 
open type. Very full information is given with regard to wind. 
ing and insulation, brush gear, ventilation, &c., and, although 
a short reference is made to the exciter, it will be noted that a 
full specification regarding the exciters is to be found on a 
separate sheet. | 

CINEMATOGRAPH GENERATING SETS.—Some convenient 
self-contained petrol-driven portable generating sets for cine- 
matographs are dealt with in an illustrated list from Fyfe, 
Wilson à 
plete with switchboard is mounted on a four-wheel hand-truck, 
and is made in several sizes. Stationary sets are aleo listed. 

LAMPS AND LAMPHOLDERS.—New lists from the Elec- 
trical Co., Ltd. (122-124 Charing Cross Road, W.C.) deal 
respectively with radiator lamps, and “Goliath” screw holders 
for high candle-power lamps. 

OOD AAD OD ADAP AY ALPACA (збы {ы бы Мый А ймы APL а a a 
Readers desiring copies of catalogues or pamphlets should 
apply to the firma in question, referring to the notioe in 

“ Electrical Engineering.” 


WASHING MACHINES.—Leaflets and pamphlets from 
Seear, Page and Co. (16 and 17 Devonshire Square, E.C.) 
describe the ''Maytag'' electrical washer. The wringer is 
adapted to swing into any position, and provision is made for 
using the motor to drive other domestic appliances. 

DRY CELLS, INSULATING TAPE, &c.—A booklet from 
Turners & Manville, Ltd., Hopetoun House, Lloyd’s Avenue, 
Е.С.) deals with dry cells of the “J. M." pattern, adhesive 
insulating tapes, asbestos listing and fireproof tape, ''Niagrite"' 
тео tape, and other specialities supplied by the firm. 

OODS TRANSPORTATION.—The enterprise of the Great 
Central Railway Company, which has shown itself in divers 
ways, has just resulted in the publication of a well-bound, 
copiously illustrated book of about 270 pages, entitled ''Per 
Rail" The subjects dealt with include descriptions of the 
Company's warehouses, siding and dock accommodation in the 
various important towns in the United Kingdom, together with 
notes on the productions of these towns and other interestin 
matter. А description of the recently opened deep-water doc 
at Immingham is also given, and the magnitude and convenience 
of this is brought home to the reader by a large coloured bird's- 
ve view. In addition there are two useful folding maps, one 
showing rail communication between different towns, and the 
other by a convenient colour scheme shows at a glance the pre- 
sent position of coal-bearing strata and iron ore, &c., in the 
Midlands and North of this country. A list of receiving offices 
and stations between which the Great Central Railway Company 
carries merchandise traffic terminates the volume, which will be 
supplied to any trader on application to the Publicity Depart- 
ment (216 Marylebone Road, N.W.). 


SWITCHGEAR WITHOUT TAILS. 


|: is a pity that so many installations are spoilt by an 
untidy, and sometimes unsafe, conglomeration of cable 
connections round about the switchgear. There is no need 
for it if proper thought and attention be given to the method 
of leading the connections in and out of the switches. So 
often it has been the practice to procure switches without 
& thought about the fact that these have to join on to a 
multi-core cable, and so when the ends of the cable are 
brought near to the switch terminals a box is put on to 
the cable and a set of tails join the box to the switch. Then, 
again, when the switch has to be joined up to the motor, 
how often do we find straggling single leads where a well 
protected and neat armoured job might have been adopted 
with very little extra expense? ‘Messrs. A. Reyrolle & Co. 
(Hebburn-on-Tyne) have for years made the design of divid- 
ing boxes a study in a line with the design of switches and 
switchgear, and they have shown how neat and how complete 
an armoured system can be made. For instance, Fig. 1 
shows a 8,000-volt three-phase switch which was to be placed 
direct in a cable run, and the dividing boxes are accordingly 
fixed in a horizontal position. The space occupied by this 
arrangement is much smaller than would be the case if 
tails were used, and, moreover, the job is solid and the 
live conductors are inaccessible. In another case the leads 
come in and out from overhead (Fig. 2). In this instance a 
coned gland is used to pinch on to the armouring of the cable. 
Innumerable examples might be given to demonstrate the 


Co. (1554 St. Vincent Street, Glasgow). The set com- ' 
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useful combination of the study of the switchgesr terminal 
and the cable end, and if this is thought out carefully in 


Fic. 2.—MoTo& PANEL WITH VERTICAL ARMOURED CONNECTIONS. 


each case there would be no necessity for tails to intervene 
between these component parts of any installation. 
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QUESTIONS AND ANSWERS 
BY PRACTICAL MEN 


RULES. 

QUESTIONS :. We invite our readers to send us questions, pre- 
ferably on technical problema that have arisen 1n actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under ‘‘ Answers to Corre- 


ДД 


apondents," or replies will be invited from our readers. Опе 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, tmportance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelopes. 

Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “пот de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision із final. 


QUESTION No. 1,339. 


From an E.H.T. three-phase supply, with static transformers, 
three phase, six-phase primary delta connected, secondary star 
connected, it is required to take a large amount of power— 
single-phase L.T. and H.T.—without unbalancing the three-phase 
supply. What ie the best way to do this, and is it possible 
without using rotating machinery? Also, could a small amount 
of single-phase power be taken without using rotating machinery, 
and, if. so, how much? What is the effect of unbalancing a 
three-phase circuit ’—‘‘ TRANSFORMER.” 


(Replies must be received not later than first post, May 22nd. ) 


QUESTION No. 1,337. 

Coal Mines Act Electrical Rules :—Rule 14, C (1), requires 
"the thorough examination of all apparatus (including the test- 
ing of earth conductors and metallic coverings for continuity) 
аз often as may be necessary to prevent danger; and (2) the 
examination and testing of all new apparatus, and of all 
apparatus re-erected in a new position in the mine before it is 
put into service in the new position." Under ordinary circum- 
stances how often will it be advisable to test earth conductors 
and metallic coverings, and what other ''examination and 
testing " is necessary on the following plant? How may we prove 
that we have continuity and suitable carrying capacity of all 
armour and earth conductors? "We have two 2,000-kw. gener- 
ators, 5,000 volts, 40 cycles, three phase; current is transmitted 
at this pressure to three seams at different depths. In these 
seams we have haulages working direct at 3,000 volts; also in 
each seam we have transformers stepping down to 440 volts 
for pump motors and small haulage, and small lighting trans- 
formers 440 to 110 volte. The cable from the Н.Т. switch- 
board in the power-house to each seam is three-core, paper- 
insulated, lead-sheathed, and double-wire-armoured; it is fixed 
to sides of shafts by wooden cleats, and the shaft is compara- 
tively wet. We use the lead sheath and armour as our main 


earth connection to surface earth plate. The shaft cable is led ' 


to & distribution board in each seam, from which all cables in 
use are also double-wire armoured, and the armour in every case 
is used as main earth wire between each motor, &c., and main 
cable armour to surface. I may mention here that in some 

laces the cables are buried in the ground. We have two 

.I. earth plates at the surface, and one in the sump at each 
seam. We transmit about 600 kw. into each seam. The depths 
of the seams below surface аге 400 yards, 500 yards, and 
680 yards. At each motor we connect up the switch, controller, 
motor frame, &c., to a common copper earth wire, and this to 
armouring of cable by means of W.I. clamps, as, of course, we 
cannot solder terminals on here underground. 

“ASSISTANT ELECTRICIAN.” 


As no reply deemed sufficiently complete for an award 
has been received, this question will remain open for replies 
till Мау 29th. Competitors should not only indicate the 
necessary tests for earthing arrangements, armourings, &c., 
but should also indicate what examination is required of other 
apparatus, including motors, switches, distributing boards, 
gate-end boxes, &c. 


ANSWERS TO CORRESPONDENTS 


P. Struarr.—The arrangement you suggest with Leclanché cells 
will not work. We should recommend you to make inquiries 
from the Corporation Electricity Department whether ay сап 
make arrangements for charging a small battery of accumulators 
for you if they cannot bring a main to your house. Alterna- 
tively a small water-motor would be the best to use to drive 
your dynamo for supplying a few small lamps occasionally. 
Any good firm of electrical contractors in Birmingham would 
probably be able to advise you on this. 

W. Н. Brown.—In reply to your inquiry as to a method of 


- neutralising electric charges formed on silk or woollen materials 


during the process of manufacture, probably a similar apparatus 
to the ''Chapman " neutraliser, which is used for а like purpose 
in printing and paper-making machinery would suit pes purpose. 
This apparatus ''Neutraliser " consists of a small motor with 
slip-rings to supply an alternating current to a high-voltage 
transformer, one terminal of the secondary of which is con- 
nected by rubber-insulated cable to a series of needle-points 
placed just above the sheet as it enters and leaves the press. 
A brush discharge is produced, and this apparently causes the 
paper to loose its charge. One transformer will supply & number 
of machines. The sole agent for this device in this country is 
Mr. John Robertson (Wardrobe Chambers, 146 Queen Victoria 
Street, E.C.). | 


ELECTRIC SIGNS: 


И has been very great improvement lately im the 
construction of electrically-illuminated signs, which are 
proving a very successful method of advertising. The expense 
of running these has been greatly reduced by the employment 
of metal filament lamps, such as the Osram, with its strength, 
life, retention of illuminating power and low consumption of 
current. The General Electric Co., Ltd., send us particulars 
of a fine example in a sign which has been built for Messrs. 
Mann, Crossman and Paulin, Brewers, on the Marshes, Strat. 
ford, E., and is said to be one of the largest of its character 
in this country. The length of the sign is 100 ft. and the 
height from the bottom of the hoarding to the top of the 
figure of the girl is 42 ft. It stands 10 ft. out of ground, 
so tbat the total height is about 52 ft. The number of Osram 
lamps used for illuminating the sign is as follows: 100 250- 
volts 32-watts, 176 105-volts 10-watts, and 2 205-volts 17. 
watts. In the winter months these lamps are kept burning 
atleast six hours each day, and during the summer months 
three and а half hours per day, approximately 1,700 hours 
per annum. The lamps are fully exposed to all conditions 
of weather, and, we understand, have given eve ssible 
satisfaction. The sign was erected by the Borough Theatre 
Billposting Co., Ltd., of Romford Road, Stratford, London, 
E., and the electrical work in connection with it was carried 
out by the West Ham Corporation Electrical Department. 


Newcastle Local Section of the Institution of Electrical 
Engineers.— The’ following list of officers for the next session is 
submitted by the committee :—Chairman : Mr. C. Vernier (Mains 
Engineer, Newcastle Electric Supply Co.).  Vice-Chairmen : 
Messrs. P. V. Hunter (Merz & McLellan) and J. H. Holmes. 
Past Chairmen: Messrs. C. Faraday Proctor, C. 8. Vesey Brown, 
and W. C. Mountain. Committee : Mr. W. McLellan, Mr. R. P. 
Sloan (N.E.S. а Mr. C. Turnbull (Tynemouth Ко; 
Mr. С. Stoney (С. A. Parsons & Со.), Mr. А. Н. Marshall 
(Cleveland & Durham Power, Ltd.), Mr. J. R. Andrews (P.O. 
Telegraphs), Prof. W. M. Thornton (Armstrong College), Prof. 
Н. Stroud (Armstrong College), Mr. J. R. M. Elliott (P.O. 
Telegraphs), Mr. A. P. Pyne (Palmers, Ltd.), Mr. G. L. Drury 
(N.E.R. Co.), Mr. J. A. Anderson, Mr. C. H. Davidson (C. A. 
Parsons & E Mr. E. Fawssett (N.E.S. Co.). Hon. Treasurer: 
Mr. W. A. Clatworthy. Hon. Secretary: Mr. H. W. Clothier. 
Assistant Hon. Secretary: Mr. W. G. Guns. Hon. Auditors: 
Mr. Н. L. Riseley and Mr. F. О. Hunt. The annual general 
meeting will be held on May 26th. 

A Turbo-generator Burst.—A 5,000-kw. Zoelly turbo set 
in the Essen power station of the Rheinisch-Westfalische Elek- 
tricitàtswerke flew to pieces on March 8th last, shortly after 
being switched off the bus-bare. The set ran at 1.000 r.p.m., 
and generated at 5,250 volts. An intermittent noise, with a 
simultaneous variation in the load taken by the generator, was 
noticed just before the machine was taken off the bars, and 
almost immediately afterwards it flew to pieces. According to 
the Elektrotechnische Zeitschrift, the various parts of the 
generator were thrown in all directions, but no one was injured. 
A portion of the stator, weighing several tons, flew through the 
wall out on to the street and tore up the tramway lines. Five 
of the poles of the rotor, weighing nearly a ton each, were 
thrown through the roof of the station, while the remainin 
seven were found in various parts of the engine room. A 
5,000-kw. machine adjacent to that destroyed was set on fire, 
but none of the other machines were seriously damaged, and 
the supply was interrupted for only five minutes. 
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SOME ELECTRICAL INSTRUMENTS 


HE issue of four new catalogues by Evershed and 

Vignoles, Ltd. (Acton Lane Works, Chiswick), gives us 
an opportunity of reviewing a few features of some of the 
beautifully-made apparatus which has been developed by the 
firm.. 

Taking first their recording instruments, we find that the 
principal feature is the use of the Murday patent pen, some- 
what resembling a drawing-pen held nearly horizontally, and 
carried on knife edges in a stirrup at the end of the hand. 


The motion of the latter being at right angles to that of the ° 


chart, the pen is adapted to mark equally well in either 
direction. The use of this pen gives to the chart record 
rectangular co-ordinates (in the roll-chart and drum- 
chart forms), instead of the usual curved hour-lines. In 
the disc-chart form the hour-lines become radial straight 
lines, a fact which makes the disc-chart type for the first 
time a practical instrument. In the circular-chart recorder 
(Binstead's patent) the paper disc is supported at its centre 
on a vertical axle, which is rotated by the clock and carries 
with it the chart. The chart would thus be horizontal, but 
as the only portion which is required to be so is the diameter 
on which the pen’ is recording, the front and back portions of 
the chart are bent downwards and are kept in position bv 
guides. This arrangement causes the chart to be very rigid 
at the portion where the record is being produced, and also 
enables the recorder to be quite compact. Both the drum and 
dise patterns of recorders are listed as ammeters and volt. 
meters with movements of the moving coil and moving iron 
patterns. Portable as well as switchboard patterns are made. 

The list of portable indicating instruments contains a con- 
siderable number of. patterns of moving coil voltmeters, 
ammeters, and combined ammetefs and voltmeters, many of 
which have several different ranges. Special cell-testing volt- 
meters are included, as well as ammeters and voltmeters on 
the moving iron principle. Another special feature is a range 
of portable dynamometer-type ammeters, volt-meters and 


wattmeters. These, when used for alternating currents, 
are sometimes combined with portable current  trans- 
formers. 


Another list gives particulars of ‘‘ Foster" pyrometers in 
practical forms designed for the use of engineers. These are 
of the thermo-junction type with direct-reading indicating 
instruments or recorders. The couples are made from 
" Hoskin's'" alloys, one member consisting of an alloy of 
nickel and chromium and the other of an alloy of nickel 
and copper. For the very highcst ranges the latter is replaced 
by pure nickel. Among the purposes for which they may 
be used are to measure temperatures of superheaters; hot-air 
mains of blast-furnaces; galvanising, tinning or lead-baths; 
recalescence points of steel; hardening, tempering and carbon- 
ising furnaces, and molten brass, gunmental or iron. 

Last, but not least in importance, we have a new catalogue 
of the famous Evershed testing-sets for insulation and con- 
ductor resistance, ineluding the whole chain of instruments 
from the Megger, with its self-contained generator for measure- 
ment at or above working pressure of the highest insulation 
resistance, conveniently measurable in ohms, the Bridge- 
Megger set with auxiliary resistance-box for lower resistances, 
conveniently measured in ohms, to the more recently intro- 
duced form of potential ohmeter—the Ducter—for still smaller 


resistances, conveniently measured in microhms. Descriptions . 


of all these instruments have been published, and it is un- 
necessary to recapitulate their many ingenious details here. 
Those desiring full information as to their uses, particularly 
of the Megger, are recommended to apply to the firm for a 
copy of the interesting catalogue which we are reviewing. 


AN ENCLOSED SWITCH PANEL 


NEW line of '' Mistake-proof’’ panels has recently been 

designed by the General Electric Co., of 67 Queen 
Victoria Street, E.C., embodying several points of interest. 
As will be seen in the figure, the isolating links and "bus bars 
are contained in а separate compartment situated on top 
of the cubicles. In some earlier types of gear there was 
the possibility of coming into contact with some live section 
of the ‘bus bars or links when access was gained to the 
cubicle. In this improved pattern the ‘bus bars and the 
live contacts of the isolating links are partitioned off the 
remaining portion of the main cubicle by solid metal barriers, 
thus making it impossible for anybody to accidentally come 
into contact with live metal: cleaning and adjusting can 
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therefore be carried out in safety. The second point of im. 
portance is that the isolating links are firmly locked in 
position during the time the panel is: in commission. The 
operation of the links from the front of the board is a 
feature which will be appreciated by engineers, this doing 
away with the necessity of opening the cubicle doors to 
isolate that particular cubicle. The interlocking of the 


G.E.C. ‘‘Mrstaxe Proor’’ SwrircH PANEL. 


various pieces of apparatus is arranged in such a way that 
it is impossible to open or close the circuit with the links— 
the opening and closing of the circuit can only be done 
with the oil switch, a point which is of the greatest im- 
portance. Аз in previous patterns of G.E.C. high-tension 
panels, neither marble or slate enter into the construction 
of the board, the 'bus bars, terminals and isolating links 
being supported on porcelain insulators. The framework and 
panels are of boiler plate, rendering the whole fire-proof. No 
special foundations are required, and this, together with the 
fact that the whole of the gear is concentrated in the panel, 
reduces the erection cost to a minimum. 


Sterilisation of MIIk.— We learn from the Electrical Review 


. and Western Electrician (Chicago) that the use of ultra-violet 


light for the sterilisation of milk has been the subject of an 
investigation carried on in the Bureau of Animal Industry, 
Washington, by S. Henry Ayers and W. T. Johnson, jun. The 
milk wae picked up from a trough in thin layers by two drums 
revolving at adjustable speeds. The ultra-violet light was pro- 
duced by a quartz-tube mercury-vapour lamp taking 35 amperes 


from a 220-volt D.C. circuit. This tube was four inches above ° 


the surface of the drums. The -average thickness of the layer 
of milk was 01 mm., and the time of exposure was about two 
seconds at the slower speed of the drums, and one second at 
the higher speed. While great reductions in the number of 
observed bacteria were obtained by this apparatus, in which the 
temperature of the milk during exposure was never higher than 
50” C., the results indicated that it is not possible to sterilise 
milk completely by this means with lamps of the present power 
and construction. It was further found that when the milk 
was exposed under conditions suitable for a large reduction in 
the bacterial content, there was also produced an abnormal, dis- 
agreeable flavour, which would render milk unsaleable. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS 


HE following. awards of premiums and scholar- 
ships have been made by the Council of the 
Institution of Electrical Engineers :— 

The Institution Premium (£25) to Mr. A. E. Hadley, for his 
aper, "Power Supply on the Rand"; the Ayrton Premium 
(£10) to Mr. Е. Н. Whysall, for his paper, “The Use of a 
Large Lighting Battery in connection with Central Station 
Supply "; the Fahie Premium (£10) to Mr. A. J. Aldridge, for 
his paper, ''Practical Application of Telephone Transmission 
Calculations"; the John Hopkinson Premium (£10) to Dr. E. 
Rosenberg, for his paper, ''Self-synchronising Machines"'; the 
Kelvin Premium (#21) to Messrs. C. C. Paterson, E. Н. 
Rayner, and A. Kinnes for their paper on ''The Use of the 
Electrostatic System for the Measurement of Power”; the 
Paris Premium (£10) to Mr. J. S. Peck, for his paper, ‘‘ Earthed 
с. Unearthed Neutrals on <Alternating-current Systems"; an 
Extra Premtum (£10) to Mr. M. Solomon, for his paper, 
‘*Yellow Flame Arcs”; an Extra Premium (£5) to Dr. A. C. 
Michie, for his paper, ''The Formation of Deposits in Oil- 
cooled Transformers." l 

Two Salomons Scholarships (£50 each) to Mr. G. G. Dawson, 
of University College, London, and Mr.. Robert Burleigh, of 
the City and Guilds (Engineering) College, South Kensington, 
and a David Hughes Scholarship (£50) to Mr. J. H. Lee, of 
King’s College, London. 

Students’ Premiums:—Mr. H. R. Constantine, £10, for his 
paper, ‘‘Time Limits”; Mr. J. Hacking, £10, for his paper, 
**Phasing Out of Alternating-current Apparatus"; Mr. C. Н. 
Goulden, £5, for his paper, "Low and Mixed Pressure Turbine 
Plants"; Mr. S. №. C. К. Whitehead, £5, for his paper, 
"Individual Electric Driving in a Modern Weaving Shed’’; 
Mr. P. Grice, £5, for his paper, ‘‘Heating and Cooling of 
Electrical Machinery "; Mr. A. T. Robertson, £5, for his paper, 
‘“ Winding of Electrical Machinery." 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


Another new automatic telephone system is being intro- 
duced into this country. It has been developed in Sweden, 
and bears the name Betulander. The rights in the system 
for every country except Sweden liave been acquired by 
Marconi's Wireless Telegraph Co., who will manufacture the 
apparatus in England, and Mr. C. B. Clay (late London 
Superintendent of the National Telephone Company) is 
managing the business for them. The Betulander system 
has some points of similarity with the Strowger, but the 
horizontal field of the Strowger switch is not employed, and 
each line selector and connector switch is removable from 
the rack without even the loosening of a screw being neces- 
sary; connection is made by contacts on the mounting plates 
registering with springs fitted on the rack. This should 
greatly facilitate and accelerate repairs and maintenance, 
especially in small exchanges. The finger-plate dial is not 
advocated for the subscriber’s instruments, but a set of 
levers, one for each digit, are set, and the removal of the 
telephone from the switch hook releases them and they make 
the necessary successive contacts. Fig. 1 shows the con- 
struction of the subscriber's set. At the exchange a set of 


— ——————- 


" 

a 
3 
Ti 


є 
E! 
"n 
A 
3 


Fic. 1.—Susscriper’s SET, OPENED. 


four relays are alloted to each subscriber. One of these is 
used only to connect the ringing current to the subscriber's 
line when he is called, and tho other three are for receiving 
the impulses from tho "actuator " of the subscriber's set and 
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transmitting them to the various selectors. The first of these 
is a pre-selector, which chooses an idle trunk to a group 
selector for tho first digit, and this works very rapidly, 
as the vertical arm holding the wipers falls by gravity; a 
wheel passes over a set of horizontal wires, to which the 
trunks are connected, and as soon as it reaches an idle one 
& magnet operating against a strong spring is de-energised 
and the wipers are pressed hard against the wires in question. 
Each group: selector has an auxiliary selector permanently 
allocated to it, the function of which is to seek for an idle 
selector in the next group, which in its turn responds to 
the next series of impulses sent out from the actuator, and 
so on through the whole of the selectors necessary to find 
the called subscriber. 

The general construction of the pre-selectors, the group 
selectors, and the unit's selectors is similar, and they only 
differ in small details. Fig. 2 shows a pair of group selectors; 


Fic. 3.—GnoupP SELECTOR IN 
SIDE ELEVATION. 


Fic. 2.—A Pair or GROUP 
SELECTORS. 


the magnet is seen at the bottom, and the set of contacts 
and wipers on the top. Fig. 3 shows a group selector in 
side elevation. 

It is seen that the system is simple and extremely flexible, 
and that it allows the equipment’ to be in exact agreement 
with the actual number of working subscribers’ lines, which 
is а great advantage. Another feature of the system is that, 
when the wanted line is engaged, the selector immediately 
restores it to the normal without waiting for the subscribers 
to hang up their telephones, so that a low percentage trunking 
can be employed. 

A model exchange is on view at Marconi House (Strand, 
W.C.), and a 1,000-line plant is on exhibition at 38 rue 
Lepelletier, Paris. 

Negotiations are still proceeding between the Hull Cor- 
poration and the Postmaster-General in regard to the ultimate 
fate of the Hull Corporation telephone undertaking. At the 
last mecting of the Telephone Committee it was stated that 
the negotiations are being conducted amicably, although 
soveral matters are outstanding. The underlying idea of the 
negotiations is that the Corporation should purchase from the 
Post Office the plant required by them from the National 
Telephone Co. in the Hull area, and continue to work the 
Hull system there itself. 

At the last meeting before the Whitsun recess of the 
Marconi Committee, Mr. Marconi gave evidence in which 
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[ “ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staf and бз Strictly Copyright.) 


Specifications Published May 8, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 

27,793/11. Advertising. Н. К. Harris. A number of 
advertisements, &c., are mounted on bands or frames, and the 
osition of these can be controlled from a distance by selectors 
rom the central station. For this purpose two circuits, or a 
single circuit with polarised magnets, may be used, the contacts 
being controlled by a Wheatstone telegraph tape, or Jacquard 
or other means. ‘Twenty-one figures. 

6,550/12. D.C. Transformation. Brown, Boveri. To trans- 
form high-pressure direct current to low pressure or into 
mechanical energy, a high-pressure series motor is used, on 
which is also an exciting winding fed in shunt from a low- 
ressure dynamo coupled to the high-pressure motor. The 
QS DAI excitation is provided by a shunt winding and an 
auxiliary winding in serles with the motor series winding, so as 
to ensure self-excitation on starting up and to raise the dynamo 
E.M.F. at heavy loads. Modifications embracing a Ward- 
Leonard set may also be used. Five figures. 

9,309/12. Papin Loaded Cables. .E. Co. (W.E. Co., 
U.S.A.) Pupin coils for loaded submarine telephone cables are 
made up in long moisture-proof cases. These are joined into 
the cible during laying, and the end plugs which close the 
casing are welded to it after the coils and connections are in 
lace. To this end the pluge are provided with recessed faces 
or the application of water-jackets during welding. Six 


9,644 / 12. Self-synchronising Machines. E. RosENBERG. The 


method of starting and synchronising synchronous machines 
described by Dr. E. Rosenberg in a recent I.E.E. Paper (Erzc- 
TRICAL ENGINEERING, April 24th, p. 225). 

11,439/12. Drawing Tungsten Filaments. Пестзсне Gas- 
cLÜHLICHT. During the process of hot-drawing tungsten fila- 
ments, the heated wire is passed through dehydra acids or 
` their salts which are viscous at the temperature of the wire as 
it enters the die. The use of boric and phosphoric acids is 
claimed. 

11,455/12. Squirted Tungsten Filaments. J. A. ScouLAR and 
Dick, Kerr & Co. Viscous sodium silicate solution is used as 
a binding agent. The intimate mixture is calendered, squirted 
and dried. The raw filaments so formed are baked in an inert 
atmosphere and sintered in one operation in an electric resist- 
ance furnace. . 

16,865/12. Filament Holders. M. Baum. Metal wires with 
a low fusing-point, after being annealed in a reducing gas, are 
electrolytically coated with chromium and chromous hydroxide 
and D annealed in a reducing gas at high temperature. 

19,288/12. Rendering Tungsten  Ductile. ESTINGHOUSE 
METALLFADEN GLÜHLAMPENFABRIK. The metal is heated to over 
20009 C., and placed in an inert gas at between 50 and 150 
atmospheres, where it is allowed to cool very slowly—during 
five to ten hours. 


Specifications Published To-day 


The following Patent Specifications wifl be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
| Buildings, London, E.C., at the price of 8d. each, post free. 

Names in italics indicate communicators of inventions from abroad. 
Summaries of some of the more important of these patents will 

appear in our next issue. - 

Arc Lamps: BroNpEL [Electrodes] 14,741/12; GENERAL Сом- 
POSING Co., Ges., 28,503/12. ‚ | 

Distributing ‘Systems, Cables and Wires, Insulating Materials, 
&c.: W.E. Co. (W.E. Co., U.S.A.) [Moisture-proofing cord con- 
ductors] 16,152/12; B.T.-H. (G.E. Co., U.S.A.) [Circuit pro- 
tective gear] 20.665/12; НехіЕеҮ'Ѕ TrLEG. Works and NICHOLS 
[Joint-boxes] 28,094/12. 

Dynamos, Motors, and Transformers: Mower and Harr Sup- 
plying filtered air] 19,792/12; Scorr [Commutators] 20.828/12; 
Ріхтѕсн’ѕ Erec. Mra. Со. and Vipar [Brush-rockers] 21.433/12. 

Heating and Cooking: Kinkwoop [Temperature regulation of 
electric heating and cooking apparatus] 9,515/12; LorqvisT 
{Heating houses] 25,104/12. 

Ignition: KETTERING [Starting svstems] 1.424/12: Јонмѕох 
(Ё.1.А.Т.) [Starting systems] 15,069/12; Rixer [For motor 
vehicles] 22,197/12; Возсн [Automatic timing] 24,665/12. 

Incandescent Lamps: WESTINGHOUSE METALLFADEN GLUHLAM- 
PENFABRIK [Metal Filaments] 26.289/12. 

Switchgear, Fuses and Fittings: Бето [Time switches] 
1.693/12; Troon and Date [Ceiling roses] 9,910/12: Wynne 
[Switches] 15.455/12: Fontrecua [Motor starters] 15.781/12: 
CnnisTIANS [Fuses] 19.533/12; Poore [Control of pressure and 
current regulators] 1,765/13. 


selecting apparatus] 18,985/12; 


Telephony and Telegraphy: Dewnirst [Disinfecting tele. 
phones] 9,338/12; Jensen [Type-printing Pe сатарца and circuit- 
; Morna [Controlling apparatus 
for automatic telephone systems] 21,008/12; Siemens Bros. 
(Siemens & Halske) [Telegraph tape perforators] 942/13. 
Traction: LEITNER [Petrol-electric] - 9,416/12; CCLOSKEY 
[Railway block instruments] 20,254/12; Tyger & Co., FIRTH and 
Leake [Railway signalling] 29,890/12. 

Miscellaneous: BLoxaw (Russische Ericcson) [Devices for con- 
oa е ашы 7,168/12; Gray and Burnsipe [Gyrosco 
8,952/12; Ровтев and Isaacs [Fire-alarm systems] 10,278/12; 
Danney [Fire, and police call boxes] 15,198/12; Maxson [Blast- 
ing detonators for coal mining] 15,600/12; Авмоврост Mrs. 
Co., JEARY and ANNACKER [Vacuum cleaners] 20,269/12; 
B.T.-H. Co. (G. E. Co., U.S.A.) [Manufacture of Most 
articles] 415/13; Paur [Gyroscopic position indicators] 5, 


Fhe following Specifications are open to Inspection at the Patent 
Otfice before Acceptance, but are not yet published foe sale. 

Arc Lamps: HarsERTSMA, 8,597/13. 

Incandescent Lamps: Moore Licut A.-G. [Moore vacuum 
lamps] 1,218/13 and 8,712/15; VEREINIGTE GLANZSTOFF FABRIKEN 
[Manufacture of filaments from cellulose] 2,992/15; Just 
[Filaments] 8,956/13. 

Switchgear, Fuses and Fittings: HxLreNsTRIN [Tramcar col- 
lectors] 8,267/13; Сиовгов [Contact and alarm device} 8,741/15. 

Telephony: Parmer [Transmitters] 8,841/13; Bremens & 
HaLskE [Registering circuits for automatic systems] 9,168/13. 

Traction: GarLvussEm [Electrically controlled air-brake valve] 
8,865/13; Ancus [Railway signalling] 9,090/13 and 9,105/13. 

Miscellaneous: Soc r'EcrtaigAGgE Exec. [Electric driving 
mechanism for textile machinery] 3,759/15; NATHORST Mag 
netic separators) 8,485/15; en [Combined moving-mar 
target and automatic indicator] 8,603/13; Нахтгєв [Gyroscopic 
apparatus for power transmission] 8,846/13. 


The following Amended Specification may now be obtained. 
27,697/11. Burglar Alarms. А. RicHoN. ! 


Amendment of Specification allowed 


20,107/11. Telegraphy. W. S. Srevszs. This specification 
has been amended practically as.required. It deals with re- 
ceivers of column or tape printing telegraphs, in which the 
various operations are effected or assisted by the energy stored 
in springs by the transmitted signal. 


Opposition entered to Grant of Patent 


16,821/12. Adjustable Lamp Fitting. J. M. Watuiwix. An 
adjustable telescopic lamp fitting for sewing machines. 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Dynamos, Motors, and Transformers: W. T. SruTCHBURY and 
C. Gorick [Step-down transformer for heating, especially for 
melting type metal] 1,948/02; B.T.-H. Co. (G.E. Co., U.S.A.) 
[single-phase commutator motors: an auxiliary stator windin 
short-circuits the rotor brushes] AE R. К. Morcom an 
J. M. WarsHE [Adjustable choke coil to give varying power 
factor, especially for testing alternators] 1,517/07; B.T.-H. Co. 
(J. E. .Voeggerath, U.S.A.) [Collector rings for homopolar 
dynamos] 1,709/08. 

Electrochemistry: Е. SarzER [Obtaining chromium by electro- 
lysis of chromic acid and chromic oxide] 1,544/08. 

Ignition: Н. PrEPER [Spark intensity is varied by an adjust- 
able-series inductance] 1,699 /06; І. А. СтАхо [Magneto ignition 
for V-twin-cylinder engines] 1,952/07. 

Incandescent Lamps: Н. Kuzex [Attaching filaments to leading- 
in wires] 25,994/06; B.T.-H. Co. (G.E. Co., U.S.A.) [Filament 
mounting machine] 1,585/07. . 

Meters: Е. Coxrap [Construction and winding of A.C. ш- 
duction meters] 923/05. 

Switchgear, Fuses, and Fittings: C. A. Park and C. І. Mason 
(L.N.W. Rly.) [D.P. electro-magnetic switch for train lighting] 
1,596/07. 

Traction: C. I. EarLL [Tramcar trolley retrievers or catchers) 
1,224/05; R. Brown [Surface contact stud switches] 1,818/06; 


Siemens Dynamo Works апа Е. Lyparr [Preventing over-running 


of signals] 1,517/08. 

Miscellaneous: W. T. SrvTCHBURY and Н. R. Scuutrz [Electro- 
magnetic space control in type-casting anl corporis machines] 
1,983/02; W. T. Ѕтотснвсву and С. Gonick [Details of electric 
tvpe-casting and composing machines] 1,985/02; A. F. Berry 
[A.C. pot-type electromagnets] 2.067/06; В. BERRENBERG [Com- 
bined motor rotory pump and whistle] 1.601/08; J. Н. FAULKNER 
[Signalling intended movements of a vehicle] 16,295/08. 
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CONTROL GEAR РОНД COMPRESSORS. 


he detailed the development of the Marconi system since 
his application for his first patent in 1896. Largely, of course, 
this was a tribute to his own scientific and commercial 
progress, and did not bear so directly on the point before 
the Committee, but in respect of the agreement for the 
Imperial wireless telegraph scheme, Mr. Marconi expressed 
the view that the Marconi long-distance system of to-day 
comprises a number of patents quite as important for their 
urpose as the famous No. 7,777 of 1896, and it was, he said, 
the benefit of these, together with the benefit of his own 
experience and that of some 200 engineers associated with 
his company, which the Government would receive under the 
eement. The rest of Mr. Marconi’s statements consisted 
of comments upon previous evidence. Не first complained 
of the Admiralty statement that their wireless system is 
an improved Marconi system, and stated that a battleship 
installation which he inspected in September, 1911, was the 
Marconi system pure and simple. Much also had been made 
of the fact that the Marconi system was the spark system, 
and that there were advantages in other systems which did 
not employ a spark, but Mr. Marconi informed the Committee 
that there is now at Clifden a system utilising continuous 
waves and employing no spark whatever, yet it was still 
а Marconi system. Dealing with the automatic working 
which the Committee had been led to believe was new, it 
was used by him in his Atlantic service, and it was only 
out of use to-day because the demands of the traffic did not 
need it. Immediately it was required it would be put into 
use for transmitting and receiving across the Atlantic. 
Coming to the report of the Technical Committee, Mr. 
Marconi commented upon the statement that the Poulsen 
Co. might be able to erect a 2,000-mile station with the 
advice and assistance of the Government. technical experts. 
In view of the Post Office statement that they have not the 
staff for this work, Mr. Marconi assumed that any such 
advice would come from the Admiralty; if so, it would be 
a violation of the terms .of the present agreement between 
the Admiralty and the company. Mr. Marconi's next point 
was that nothing had been said to the Committee by witnesses 
who knew, of the working of the Coltana station of the 
Marconi Company in Italy over a distance of more than 
2,000 miles over tropical lands. Indeed, Sir Henry Norman, 
who had actually been in the station at a time when it was 
so communicating, told the Committee that he did not know 
of the existence of any station working over 2,000 miles 
in tropical countries. Finally, Mr. Marconi emphatically 
protested against the inquiry by the Committee into the 
affairs of his company which have no bearing on the Com- 
mittee’s terms of reference, and regretted that the services 
which his company have rendered to the various British 
Government departments had not been deemed worthy of 
higher consideration, a remark which was received by loud 
applause in the Committee room. Only a few questions were 
asked of Mr. Marconi by the members of the Committee, but 
the fact was elicited that the terms of the original agreement 
cannot now hold for various reasons, among them being an 
increase in the price of raw materials. 
In the House of Commons just before the recess, Sir J. D. 
Rees asked the Postmaster-General whether the Technical 
Committee which had reported as to the Imperial wireless 


telegraph scheme had expressed any opinion for the Post. | 


master-General' guidance supplementing the cautious ex. 
pression of opinion contained in the report. He also wished 
to know what evidence there was as to the estimated cost 
of equipping stations on the Marconi, Poulsen and Gold. 
schmidt systems, and the relative cost of working by each. 
The reply on behalf of the Postmaster-General was that he 
had no further information beyond that contained in the 
report, and that the question of cost did not come within 
the terms of the Technical Committee's reference. 

A meeting of the Liverpool and District Amateur Wireless 
Association was held on May 8th at tho Creamery Café, 
56 Whitechapel, for general discussion and exhibition of 
apparatus. This Association, the subscription to which is 
бв. per annum, besides holding fortnightly meetings, arranges 
visits to works, &c., and among its objects are the purchase 


of apparatus for the use of members and eventually to equip 
a central club with a complete outfit. The hon. secretary 
is Mr. S. Frith, 6 Cambridge Road, Crosby, Liverpool. 

= New wireless telegraph regulations have been made, ac- 
cording to the Baard of Trade Journal, eh islands in 
the Western Pacifio, requiring, except in New Hebrides, 
that licences be obtained from the High Commissioner 
before a station can be established. Certain rules have also 
been issued for regulating the use of wireless telegraph 
apparatus on merchant ships in the Western Pacific. | 

A decree has been published (which may be seen at the 
Commercial Intelligence Branch of the Board of Trade) 
providing for the Government organisation of wireless tele- 
graphy in Brazil. The international stations will include 
one at Belem and one at Cape Santa Martha, with a range 
of 4,000 miles, and another at Rio de Janiero with a range of 
2,000 miles. 

The Seattle-Sitka cable was put into working order on 
6th inst., and the lines of the Indo-European Telegraph 
Company between Kertch: and Soukhoumkale were repaired 
on the 7th inst.—The Otranto-Valona cable was restored оп. 
lith inst. 


Tne Leeds Corporation Tramway accounts for the year 
ended March 81st, 1918, show a net profit of £61,874 after 
providing for capital charges and the sum of 4£41,752 for 
permanent way renewals. The surplus is to be paid over 
in relief of rates. i 

The result of the past year’s working of the Belfast Cor- 
poration Tramways is a net profit of £16,393, after meeting 
capital charges and adding £13,000 to depreciation. 

Out of the 872 vehicles which took part in the annual 
parade of commercial motor vehicles organised by the Com- 
mercial Motor Users’ Association on Whit Monday were 
six electric vehicles, comprising two ‘‘ Edison-Anderson " 
vans, entered by the Edison Storage Battery Co., and four 
"Walker" vans, entered in the new vehicle section by 
Harrods’, Ltd. 

By an agreement drawn up by the Manchester Electricity 
and Tramway Committees, the price to be paid for tramway 
energy is, for a period of three years, to be at the rate of 
1d. per unit for coal 11s. per ton, with an increase or decrease 
of 002d. per unit in respect of each shilling increase dr decrease 
in the price of coal. This charge is to apply to a consumption 
up to 8,000,000 units per annum, and supply beyond this 
quantity will be at the prevailing rate charged to industrial 
power users under similar conditions of supply. 


| LOCAL NOTES | 


Birmingham: New Power Station.—The Electricity Com- 
mittee’s report, referred to in our Tenders Invited column 
last week, hasebeen adopted by the Corporation. During 
the discussion upon it, it was suggested that if the advice 
of the Gas Department had been sought, a better result might 
have been obtained, apparently from the point of view of 
reducing the possibility of the smoke nuisance, the argument 
being that gas engines should be used. The Chairman of tho 
Electricity Committee, however, pointed out, from the detailed 
investigations carried out by the Committee, it was clear that 
the results from gas engine plant would not be so good as from 
steam turbines. 

Electricity Accounts.—The balance sheet of the electricity 
undertaking for the year ended March 31st shows a net profit 
of £27,000, notwithstanding reductions in the power charges 
which amount to £28,000 for the year. It has been decided 
to transfer £21,634 to relief of rates and add the balance 
to renewals account. 


ы — 427 гъл eee Че EE чарары C-A—-—— o Poma Жл c -— 


\ 


0 ELECTRICAL ENGINEERING — May 15, 1913. 
SWITCHGEAR & COWANS, L” 


Salford, 


PRICES MANCHESTER 


FROM 
45;- 


MATERIALS 


ENTIRELY OBVIATED 50 Amps. 


to 


5,000 Amps. 


IT ISN'T THE ` MATERIAL Lm" 
THAT'S USED THAT UPSETS 
THE PROFITS — ITS WHAT IS WASTED. 


BUT WHY WASTE ? 


CRANE’S SPRAYERS 


will help you to effect vast economies 
in the use of paints, lacquers, 
varnishes and other liquids 


Max. 
Reverse. 


No. Volt. 


Your interests are greater than ours; it may 
mean a sale to us, but it means "all the time " 
economy to you. 

FREDK. CRANE CHEMICAL Co., 
ARMOURY CLOSE, BORDESLEY GREEN, 
BIRMINGHAM. 

(Central Depot, 22, Newhall Hill.) 


CIRCUIT BREAKERS 


: EX а MICA MICANITE FIBRE. 
ne аы ыо T T OILED FABRICS LEATHEROID | 489 61546010 


Н.М. Government, 


LLL —— Клана анна ьан 
Lebanon Road Works, E L Е © | R | C 
Wandsworth, S.W. Г 
5 —406 Р.О. Putney LA M PS. 
Teley.—'' Micamini," London. 


P Tubes, KEMPSTON wo 
e ae MICANITE RAS, DESI QOHD. 


The Micanite & Insulators Co., Ltd. Telegrams: “Cryseleo,” Кеш 
: = х зт cen Walthamstow, London, Е. Telephone: 2577 Bec rd. 
GLASS TUBES ELECTRICAL PORCELAIN | F. WIGGINS & ; SONS, 
OF 


AND RO DS HIGHEST QUALITY FOR I 
FOR ELECTRICAL PURPOSES APPLY TO 
T INSULATION 


GUILBERT-MARTIN JAMES MACINTYRE & C0., 


| 9, Edmund Place, LONDON, E.C. BURSLEM. 102, 103 & 104, MINORIES, LONDON. 
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Patent 


WATER-TUBE STEAM man 


(9,500,000 Н.Р. LAND TYPE Installed | SP ans 
12, 400, ООО H.P. MARINE TYPE ы оп огйег. у LL = = 

BABCOCK & WILCOX also Manufacture | = — 
White-Forster Water-Tube Marine Steam Boilers. 


Over 


Steam Superheaters. Water Softeners Steel Works Chargers. 
Mechanical Stokers. and Purifiers. Structural Steel Work. 
Economisers. Electric Cranes. Steam Piping Plants. 
Feed-Water Heaters. Coal Conveyors, Steel Chimneys. — 
“в ме өн, Head Offices ^ 5540 Ho cem lines 
ORIEL HOUSE, FARRINGDON ST.. LONDON, E.C. УУМ у NEA | Еп 
Works: RENFREW, SCOTLAND. Babcock & Wilcox Land Boiler fitted with Patent Superheater 


and Chain Grate Stoker. 


ARC CER 


S. SEND FOR LISTS, 
Chiswell Works, 122-124, GOLDEN LANE, E.C. TAC DEVICES, WINCHES, PULLEYS, WIRE ROPE,ETC ETC 


KAYE'S LATEST PATENT SERRATED STEEL 


SEAMLESS OIL CAN 


Sole Makers 


JOSH. КАТЕ« SONS: 


(Managing Director: W. K. KAYE, M.l.Mech.E.) 


Lock Works, LEEDS, 
And 93, High Holborn, London, W.C. 


FITTED WITH 


Aa New Patent Thumb Button 
‘ag and Patent Seamless Spout. 
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7 Contractors to Н.М. Navy, War Department, 
Home Office, and Indian State R»i! ways. 


Also in Copper or Brass for 
Electrical Purposes. 
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Bombay: Street Lighting.—The present contract between 
the Gas Company and the Corporation for the lighting of 
the city expires in 1915, and the City Engineer has been 
instructed to prepare figures as to the comparative cost of 
lighting by electricity. 

Bray: Diesel Engine Economy.—It has been reported to 
the Council that as a result of the installation of Diesel 
engines, a saving of £2 10s. per night is being made in 
the fuel bill. 

Gwmamman: Electric Lighting.—A Board of Trade inquiry 
was held here last week, in connection with the Council's 
application for an electric lighting provisional order. 

Dundalk: Electricity Accounts.—Following out their usual 
policy of making the revenue and expenditure of their under- 
taking more or less balance, the Electric Lighting Committee 
estimate a surplus of £220 for the current year. 

Dundee: Incorporation of Broughty Ferry.—The Corpora- 
tion’s Bill for the incorporation of Broughty Ferry has 
received the sanction of a Committee of the House of 
Commons, and, assuming that this decision is upheld when 
the Bill comes before the House of Lords, it will mean that 
the Broughty Ferry electricity works will come under the 
control of the Dundee Corporation in due course. 

Harwich: Electric. Lighting.—Dr. C..Liebbrand has placed 
& proposal before the traders of Harwich and Dovercourt for 
an electric lighting scheme. 

Hessle: Electric Supply.—The Hull Electricity Com- 
mittee has prepared an agreement embodying the terms upon 
which they recommend the Corporation to give a supply 
of electrical energy to Hessle. | 

Manchester: Street Lighting.—The scheme for the im- 
proved lighting of the Manchester streets has now been 
confirmed by the City Council, and there has been a more 
or less equal distribution as between electricity and gas. 
Sixteen streets are to be lighted by electricity, the total 
length of which amounts to 18,621 yards. ‘he plans are 
in course of preparation with a view to an early commence- 
ment of the constructional work, which will be spread over 
a period of three years. The capital cost is estimated at 
£15,000. | 

New Zealand: Water Power Scheme.—The contract has 
been let for the power house in connection with the Govern- 
ment's water-power scheme at Lake Coleridge. The primary 
object of this scheme is to supply Christchurch, which is 
sixty-five miles away. 

Nottingham: Electricity Profits —Speaking at the last 
meeting of the Corporation with regard to the decreased 
contribution from the electricity undertaking to relicf of rates, 
referred to in our last issue, Sir John Turney, Chairman of 
the Electricity Committee, said that one of the reasons was 
an increased expenditure of £3,000 on coal due to increased 
prices. Further, the granting of a flat rate to small con- 


sumers has resulted in a reduced income from this class of ` 


consumer of £2,400. The present coal contracts could not 
be renewed at existing prices, and it was anticipated that 
the coal bill for next year would be £8,000 more than in 1912. 

Oldham: Electricity Accounts.—The net profit on the elec- 
tricity undertaking last year amounted to £1,044, compared 
with .£665 in the previous year. This increased result has 
been obtained in spite of the extra outlay of £900 for coal. 

Radcliffe: Electricity Profits.—A net profit of £500 is 
announced upon the working of the electricity undertaking 
for last year, notwithstanding the effects of the coal strike. 
The Committee has decided to place this to the reserve fund. 

Redditch: Position of Electricity Undertaking.—We an- 
nounced in our issue for April 8rd that the Advisory Com- 
mittee which was appointed to inquire into the general 
position of the electricity undertaking made certain recom- 
mendations, and that Mr. Ferguson, the manager of the 
undertaking, had subsequently resigned. The Committee 
now recommends that a successor should be appointed at 
а salary of £250 per annum, but at the last meeting of 
the Council several members expressed the opinion that a 
competent manager could not be secured at this salary. After 
some discussion, it was decided to advertise for a successor 
to Mr. Ferguson at a salary of £300 per annum. 

Rochdale: Electricity Accounts.—The gross profit on the 
electricity undertaking at Rochdale during the past year 
amounted to £11,740, as compared with £10,644 for the 
preceding year. The net profit is £2,883. This is the lowest 
since the department began to pay, with the exception of 
that in the year 1911-12, and it is due to the increased cost 
of coal, and to additional interest and sinking fund charges 
upon extensions, the full benefit of which cannot yet be 
felt. £2,000 is to be allocated to the relief of the rates, and 
the balance will be carried to reserve. The Electricity 
Committee have agreed to supply electricity in bulk to 
Whitworth for five years. 
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Swinton: Electricity Accounts.—The total number of units 
sold in the district last year was 206,339, as against 159,182 
in the previous year. The deficit for the year was £288, 
but, with decreasing expenditure, there appear to be prospects 
of a balance in hand in the near future. ` 

Toronto: Purchase of Supply Co.—The City Council is 
proposing to purchase the Toronto Electric Light Co. and 
also the traction companies in the city. 

Waterford: Electric Supply.—A good deal has been heard 
recently of electric supply installations both by the Council 
and by the local Gas Company. Apparently despairing of a 
scheme ever being put into force, the Post Office authorities 
have decided to put in an independent plant for the General 
Post Office, the contracts for which have already been placed. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Australia.—The Melbourne Corporation requires switch- 
gear and instruments. Further particulars from Messrs. 
MclIlwraith, McEacharn & Co., Billiter Square Buildings, 
E.C 


Belfast.—A loan for new mains and services is to be 
applied for. | : 

. Bulgaria.—Three generating sets are required by the Pernik 
State coal mine. А copy of the specification may be seen 
at 73 Basinghall Street, E.C. 

Hkley.—An electric lighting scheme at an estimated cost 
of £18,000 is to be prepared. 

Leeds.—An application has been made to the Local 
Government Board for.sanction to borrow £38,500 for addi- 
tional generating plant; £100,000 for mains; and £30,000 
for sub-station equipment. 

London: L.C.C.—High and low tension cables. 
tisement on another page.) T 

New Zealand.—The Devonport Council has sanctioned a 
company's proposal to establish an electricity works. 

The Lyttleton Council require two 500-kw. converters, also 
switchboard panels. May 22nd. New Zealand High Com- 
missioner in London, 13 Victoria Street. 

Rhondda.—A Local Government Board inquiry has been 
held concerning a loan of £33,400 for the purposes of the 
electricity undertaking. 

South Africa.—The Wellington Council has decided to 
raise a loan of £10,000 for electric supply purposes. 

Tullamore (lIreland).—A report on an electric lighting 
scheme is being prepared for the Council. 

Uruguay.—According to the Review of the River Plate, the 
Anglo-Argentine Electricity Co. are about to construct a 
new power house at Concepcion del Uruguay. 

Vaiparaiso (Chile).—Tenders are invited for the construc- 
tion of a generating station distribution system at the Port. 
Particulars from the Chilean Legation, 48 Grosvenor 
Square, W. | 

Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Berwick.—Cinematograph, theatre. 

Groydon.—Seventeen houses, Melrose Avenue. W. Aston 
& Co., Thornton Heath.—Eleven houses, Bingham Road. 
W. Hawkins, Bingham  Road.—Cinematograph theatre, 
Brighton Road. Ј. Р. Oldacre, Purlev. 

Stockport.—Extension of police buildings. Town Clerk. 


Miscellaneous 
Australia.—The Board of Trade Journal states that tenders 
are invited bv the Electric Supply Department of the city 
of Melbourne for 20,000 yds. of 3-in. circular section fibre 
conduits. Particulars from McIlwraith, McEachern and Co., 
Billiter Square Buildings, Е.С. 


(See adver- 
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THE RECORD ELECTRICAL Co., Ltd. 


LONDON OFFICE: MEASURING Worxs: 
Caxton House, INSTRUMENTS ven 
WESTMINSTER, S.W., . HANS 
еге}: Азат“ LI elephnmne /^ 
3051 Victoria. RECORD'S PATENT. 164 Altrincham. 
Telegrams & Cablegrama: —— — — À— Telegrama d: Ca^ vgoame: 
*' Infusion, '* Infusion, 


London.” Write for Prices & Particulars. Altrincham. 
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Indo-China.—The establishment of a large wireless tele- 
graph station is contemplated at Saigon. 

New Zealand.—The New Plymouth Council has decided to 
raise a loan of £55,000 for tramway extensions. 

Spain.—The Minister of Marine invites tenders for two 
long-distance wireless telegraph stations, and two experi. 
mental installations. 


—— —— ee — — ee ee 


TENDERS RECEIVED AND ACCEPTED | 


Belfast.—The tender of Messrs. Babcock & Wilcox for the 
supply of a boiler, superheater, mechanical stoker and pipe- 
work at £2,805 has been accepted. 

China.—The General Electric Co. of China has received 
an order for an electric supply installation for the town of 
Fatshan, near Canton. The generating plant will consist of 
three 200-kw. three-phase high-tension generators, driven 
by Bolinders oi] engines. The plant is expected to arrive in 
China in July. 

Eastbourne.—The following tenders have been received for 
the supply of flame arc lamps for public street lighting :— 
Electrical Co. (accepted); Engineering & Arc Lamps, Ltd.; 
Maxim Lamp Works, Ltd.; Siemens Bros. Dynamo Works, 
Ltd.; Oliver Arc Lamp Co.; Jandus Arc Lamp & Electric 
Co.; G. Braulik; Johnson & Phillips; Ridings Arc Lamp Co.; 
Union Electric Co.; Electrical Engineering & Equipment Co. 

Manchester.—Orders for paper insulated and rubber insu- 
lated cables have been placed with W. T. Henley's Telegraph 
Works Co., India Rubber, Gutta Percha and Telegraph 
Works Co., Siemens Bros. & Co., and C. Macintosh & Co. 

South Africa.— We learn from the African World that the 
Germiston Council has awarded the following contracts in 
connection with their trackless trolley scheme :—H. Davis 
& Co., ten Cedes-Stoll cars, £11,400; converter fittings, 
£1,328, poles £6,899; Telegraph Manufacturing Co. 
(Colonial), electric mains, £4,054; S. Sykes & Co., motor- 
converters, £3,272. 


DEn 


——— 


APPOINTMENTS AND PERSONAL N | 


The following increases of salaries are recommended by 
the Dublin Electric Supph Committee :—Mr. M. Ruddle, 
City Electrica] Engineer, from £750 to £1,000 per annum, 
by £50 increments; Mr. L. J. Kettle, Deputy Electrical 
Engineer, from £400 to £600 per annum, by £50 increments, 
and Mr. Gilbert Archer, Chief Distribution Engineer, from 
£350 to £450 per annum by £25 increments. 

The post of Head of the Electrical Engineering Department 
of the Birmingham Municipal Technical School is vacant. 
(See an advertisement on another page.) 

A manager is required for the Redditch electricity under- 
taking at & salary of £300 per annum. 

The salary of Mr. A. D. Chalmers, Borough Electrical 
Engineer at Gillingham, will, at the expiration of his present 
agreement in August, continue to be £300 per annum, but 
his commission on the gross profits is to be increased from 
1 to 13 per cent. 

Mr. R. H. Thompson has been appointed Station Superin- 
tendent by the Nelson Corporation, and Mr. J. Stanworth 
Mains Superintendent. 

The salary of Mr. H. H. Smith, Superintendent at the 
Worcester electricity works, is to be increased from £150 
to £180 per annum by £10 increments. 

Mr. W. E. Bradshaw, of Clapham, has been appointed 
Mains Superintendent by the Islington Borough Council, in 
succession to Mr. T. A. G. Margary. The salary is £200, 
rising to £225 per annum. 

The Rt. Hon. Lord Castletown, Chancellor of the Боха] 
University of Ireland, has been appointed Chairman of the 
Governors of Faraday House Electrical Training College, in 
succession to the late Earl of Crawford. 

A telephone engineer is required with common battery and 
automatic exchange experience. (See an advertisement on 
another page.) 

Fitter required for Central station on east coast of Scotland. 
(See an advertisement on another page.) 


————— ————— — 
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| MISCELLANEOUS BUSINESS NOTES AND 
TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. б. Smith and Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£73 to £73 10s. (last week, £72 5s. to £72 15s.). 

Liquidations.—A private meeting of the creditors of the 
Adams Manufacturing Co., Ltd., was held on Friday. Mr. 
Lewis Hardy, the liquidator, said that the works were full of 
orders, and he quite believed he was carrying on the business 
at a profit. The statement of affairs showed that after takin 
machinery and tools, trade fixtures and fittings, patente an 
patterns and freehold factories at their book value, there was 
а surplus of assets over liabilities amounting to £5,860. 
The creditors expressed extreme dissatisfaction with the 
position. The liabilities amount to £30,094, and the 
assets, after paying off debentures and preferential credi- 
tors, are estimated at £35,954. The directors hold 
about £13,000 of the £15,000 debentures. The meeting 
decided to apply to the Court for the appointment of Mr. G. 
Corfield and a committee of creditors to act jointly with 
Mr. Hardy. Among the principal electrical creditors may 
be mentioned Cutler-Hammer Manufacturing Co., £1,181; 
Rochdale Electric Co., £280; Electric & Ordnance Accessories 
Co., £226; Electrical Times, £174; Electrical Review, £118; 
Electro-Mechanical Brake Co., £116; Acme Electrical Co., 
£130; Concordia Electric Wire Co., £118. 

Bankruptcies.—The last day for receiving proofs in the 
bankruptey of Cecil Wray, electrical engineer, late of 24 
Simes Street, Bradford, is May 21st. he trustee is W. 
Durrance, 12 Duke Street, Bradford. 

The last day for receiving proofs in the bankruptcy of 


С. S. Northcote, electrical engineer, 67 Stanthorpe Road, 


Streatham, is May 23га. The trustee is Mr. E. W. J. Savill, 
132 York Road, Westminster Bridge Road, 8.E. 
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COMPANIES' DIVIDENDS, REPORTS, 
MEETINGS, &c. 


Callender's Cable and Construction Co.—The profit for 1912 
was £155,619, which exceeds that of the previous year by more 
than £20,000, notwithstanding the heavy expenditure сащ 
the coal and Thames dock strikes. А sum of £8,924 is add 


.to depreciation, and a final dividend, making 10 per cent. for 


the year, together with a bonus of бв. per share, is recom- 
mended on the ordinary shares, carrying forward £91,745. The 
Company's business, both in underground mains and telephone 
cables, shows further signs of considerable extension, whi 
the increase in output last year, especially for the Colonies and 
abroad, rendered it necessary to provide further capital, which 
has been obtained by the formation of Callender's Share and 
Investment Trust. 

At the meeting on Thursday the Chairman said that the works 
are at present filled with orders of the widest range, both from 
at home and the Colonies, and that unless something unexpected 
happened, as good, if not better, a balance-sheet would be 
shown next year. | 

Willans and Robinson.—The accounts for the half-year to 
December 31st, 1912, show that after allowing for debenture 
interest, and £3,264 for depreciation, there is a small profit of 
£154. This improved result is mainly due to the inc 
volume of work, and as during the opening months of the pre 
sent year further orders have been obtained at better prices, the 
directors hope for a continuation of the improved position. 

Chloride Electrical Storage Co.—A dividend of 10 per cent. 
has been declared for the past year, carrying forward £8,407. 


NEW COMPANIE 


——— oe! 


" CEAG" ELECTRIC SAFETY LAMP CO. Registered by 
Cruesemann & Rouse, 85 Gracechurch Street, E.C. Capital 
£10,000. (This Company’s safety lamp was described in ОШ 
issue for September 5th, 1912, page li.) 

STOLZ ELECTROPHONE CO., 85 Fleet Street, ЁС. 
Capital, £60,000. 

BRITISH ELECTRIC HEATER CO., 103 West George 
Street, Glasgow. Capital, £50.000. 
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SUMMARY 


THE annual report of the Institution of Electrical 
Engineers has been issued, and records a year of great 
activity. (Page 284.) 

Тнк British Electrical and Allied Manufacturers’ 
Association has issued a set of standard rules for the 
rating, &c., of electrical machinery. (Page 285.) 

Ах article by Mr. E. С. Evans describes a method 
of testing the condition of storage battery plates by 
measuring the P.D. between either of them and a piece 
of cadmium dipped in the electrolyte. (Page 285.) 

A PARTY of over a hundred members of the Institu- 
tion of Electrical Engineers, accompanied by about 
forty ladies, are taking part in a joint meeting with the 


Société Internationale des Electriciens in Paris. ( Page 
286.) 
Our “ELECTRICAL ENGINEERING Literary Section” 


contains a list of new publications, reviews of a 
number of technical books, and gives a selected list of 
recommended works on all branches of electrical 
engineering. (Page 287.) 

A QUESTION relating to the testing of electrical 
machinery in mines is given in our Questions and 
Answers Columns. (Page 291.) 

A SPRING-CLIP shade gallery is described on page 291. 

Tne Patent Specifications published last Thursday 
include some dealing with petrol-electric traction, air- 
filters, control of heating apparatus, commutators, &c. 


A patent has been allowed to J. J. Deschamps for an 
automatic parcel railway system in spite of opposi- 
tion. (Page 292.) 

A SIMPLE lift controller is described, and an example 
of electric cathedral lighting is illustrated on page 293. 


AN expenditure of £1,600,000 is contemplated upon 
railway electrification at St. Petersburg.—The L.C.C. 
has been experimenting successfully with Stevens 
petrol-electric tramcars, апа single-deck cars are 
being agitated for on the Hagley Road route of the 
Birmingham Corporation tramways.—A London firm 
is negotiating with the New South Wales Government 
conoerning an underground railway scheme in Sydney. 
(Page 293.) 

WE give some information as to the Australian 
Government wireless telk graph stations, and also refer 
to the reception of messages up to 2,400 miles trom 
the Fort Meyer station by a U.S. battleship. Wireless 
communication has been established experimentally 
between Berlin and New York, a distance of nearly 
4,050 miles. (Page 294.) 


THERE is difference of opinion between the Sheffield 
Corporation and the local wiring eontractors as to the 
interpretation of the Corporation's powers under their 
Act of last year.—Mr. E. M. Lacey has reported upon 
the general position of the Walsall electricity under- 
taking.—The rateable value system of charging is 
recommended at Gravesend.—The Hebburn Council are 
asking for a Board of Trade enquiry concerning the 
safety of electric cables in their district. —Mr. Е. Ayton, 
the Ipswieh Borough Electrical Engineer, recommends 
a tariff to encourage the use of electrie vehicles.—The 
Leeds electricity accounts for last year show a net 
profit of £15,508.—A refuse destructor scheme in con- 
junetion with electricity supply is under consideration 
at Rothesay. (Page 295.) 


Loans have been inquired into as follows :—Bridling- 
ton, £5,000; Nelson, £4,000; and Yarmouth, £3,840.— 
Steam and feed piping, &е., is required at Dundee; 


| generating plant for the Bury St. Edmunds Infirmary ; 


75 new tramears at Birmingham; a twelve months’ 
supply of stores at Liverpool; and generating plant in 
Canada. (Page 295.) 

Tue British Thomson-Houston Co. shows а net 
profit of £1,208 for the vear 1912.—A 8 per cent. 
dividend is paid on the preference shares of the Urban 
Electric Supply Co.; and 3$ per cent. on the ordinary 
shares of the Cleveland & Durham County Electric 
Power Co. (Page 206.) 


Railway Classification of Electric Stoves.—Notice is given by 
the railway companies of Great Britain of an application under 
the Railway and Canal Traftic Act, 1888, to reclassify electric 
stoves and heaters for the purpose of rates and charges for 
carriage. As will be seen by an advertisement elsewhere іп 
this issue, objections can be lodged against the proposal. 


THURSDAY, MAY 22мр, то SATURDAY, MAY 24тн. 
Institution of Electrical Engineers. 
Continuation of Meeting in Paris. 
FRIDAY, MAY 25вр. 
Royal Institution. 
9 p.m. Evening discourse: “The Secret of the Permanent 
Magnet," by Prof. S. P. Thompson, F.R.S. 
MONDAY, MAY 26тн. 
Institution of Electrical Engineers: Newcastle Section. 
7.30 p.m. Annual general meeting at Armstrong Согды 
to be followed by a lecture оп “бав Engines," by 
A. P. Pyne. 


The London Electrical Engineers. 


(To-Day) THurspay, May 22ND.—C. Company. Fripay, May 2380, —-Р. 
Company. Момрлү, May 26TH.—A. Company. Turspay, May 27TH.—B. Com- 

pany. THURSDAY, May 20TH.—C. Company. Fripay, May 3trra.—D, Company. 
Infautry Drill, 7 to 9 p.m. Technical Instruction for all Members on the Sixth 
Rate and for all Candidates for Higher Rating, 7to9 p.m. Musketry Instruction, 
9 to 10 p.m. 

Wen dESDASI May 28TH. All Companies.—Annval Musketry at Purfleet Ritle 
Ranges. Railway tickets will be sent to those notifying Headquarters of their 
intention to attend. 

SATURDAY, May 8lst.—Headquarters open from 10 a.m. till noon. Annual 
Musketry ut Purfleet. Members are reminded that this is the last date on which 
they can fire their Annual Course to wake themselves efficient, aud should apply 
early for their Railway Tickets. 


Old Centralians.—A lawn tennis match between the Old 
Centralians Tennis Team and the City and Guilds (Engineer- 
ing) College Lawn Tennis Club was played on Saturday at the 
latter club's ground, North Ealing. The Old Students were 
beaten by 5—4. The score was as follows :—Regnard (Captain 
College Team) and Saurback lost to R. Burton (Captain Old 
Centralians) and H. T. M. Kent, 3—6, 7—5, 4—6; beat J. V. 
and P. V. Dupré, 2—6, 6—2, 6—4; beat A. P. Dicksee and 
R. A. Mack, 1, 6—1. Harris and Moore beat Burton and 
Kent, 6—2, 7—5; lost to J. V. and P. V. Dupré, 1—6, 2—6; 
beat Dicksee and Mack, 6—1, 6—3. Ryan and Manuel lost to 
Burton and Kent, 5—6, 1—6; lost to J. V. and P. V. Dupré, 
0—6, 4—6; beat Dicksee and Mack, 6—2, 6—3. А return 
match will be played on June 7th. Old students of the college 
who are good tennis players are requested to communicate with 
the match captain (Mr. Richard Burton, c/o Messrs. C. W. 
Burton Griffiths and Co., 1-3 Ludgate Square, Ludgate Hill, 


Е.С.). 

A Shooting Competition.—On Monday evening last an interest- 
ing competition between the Rifle Club of Siemens Bros. 
Dynamo Works, Ltd., Lamp and Fittings Department, of 
Dalston, and representatives of the Electrical Press. The com- 
petition embraced shooting at a fixed target with Morris tube, 
and also big-game shooting with a Winchester repeater, 12 shots 
per minute. In the latter case a springbuck dodged on and off 
а screen through the agency of the cinematograph, but even in 
this the Electrical Press were unable to beat the Siemens’ team. 
The scores were: fixed targets, Siemens, 275; Press, 253; and 
moving targets, Siemens, 61; Press, 54. The maxima possible 
were 564 and 264 respectively. Тһе competition took place at 
Life Targets, Ltd. (12 Bow Street, Covent Garden, w.e), who 
own the patents for the system. Any suitable cinematograph 
picture is projected on to a screen consisting of three thick- 
nesses of paper. One is moved horizontally once a day, and 
serves to keep taut the others, which are moved vertically 
through about j in. by a solenoid, spring, and ratchet after each 
shot. Ав soon as a shot is fired the sound waves, acting on 
a microphone, cause it to pass a feeble current through a delicate 
Kramer relay, which in turn instantly stops the cinematograph 
by applying a brake, which is released after a few seconds by 
an adjustable dash-pot. The shot perforates the screen, and 
through the hole so produced a bright light shines. As soon, 
however, as the cinematograph restarts, the paper is moved for- 
yae as stated above, and the picture is ready for the next 
shot. 

Electric Cooking at West Ham.—A series of “Tricity ” elec- 
tric cooking lectures and practical demonstrations was com- 
menced by Mr. F. S. Grogan, at the Town Hall, Stratford, on 
Tuesday afternoon, and, as announced recently in our columns, 
will be continued daily at 3.30 and 7 p.m. until to-morrow 
evening. In his usual suave and subtle manner, Mr. Grogan 
discourses on the unique features of the “Tricity” duplex 
cooker, its sphere of usefulness, and the adaptability of the 
various parts for different purposes. Mr. Grogan also points 
out that it has been conclusively proved that with gas at 2s. 6d. 
per 1,000 cub. ft., and electricity at ld. per unit, the costs of 
cooking by the two systems are the same, while with electricity 
there 1з an additional saving of between 20 and 30 per cent. 
in the weight of meat cooked, the latter, by the way, being 
cooked uniformly throughout. There are, he said, over 5.000 
of these cookers now ın use in this country. The West Ham 
Corporation Electricity Department are evidently making a bid 
for an increase in their already substantial heating and cooking 
load, which, with a revised tariff. which we hope to see soon. 
coupled with the energies of Mr. H. Farndon (Sales Manager), 
may soon swell to large proportions. 


May 22, 1913. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS 
HE Annual Report of the Institution of Electrical 
Engineers, which will be submitted to the Annual General 

Meeting on May 30th, records an increase in the total member- 
ship of 547 since last year. The numbers of the various 
classes of meinbers, &c., are now as follows : Hon. Members. 7; 
Members, 1,549; Associate Members, 3,035; Associates, 6713 
Graduates, 260; Students, 1,062; Total, 7,084. There have 
been during the session fourteen London meetings and sixty- 
one meetings of Local Sections, as well as meetings at Cal. 
cutta and Cape Town. The Studeuts' Meetings in London 
have numbered nine, and twenty-two have been held in the 
provinces. The summer meeting last vear in Glasgow and 
the joint meeting now being held with the Société Inter- 
nationale des Electriciens are referred to, aud a list of the 
premiums and scholarships is given. These were given in 
ELECTRICAL ENGINEERING, May lóth, p. 277. Аз already 
announced, the Journal is in future to be published, fortnightly, 
from December to July; it is now stated that it will be of 
quarto size, and will contain the papers and discussions now 
published in the Journal, notices of meetings of the Institu- 
tion and of the Local Sections (this will replace the present 
postcard notices), communications from the Council to the 
members, &nd periodical reports on the work of the Council 
and Committees of the Council. 

Notes are given in the Report on the apparatus and facili- 
ties available for demonstration purposes in the lecture theatre, 
and the arrangements whereby members visiting America can 
use the rooms of the American Institute of Electrical Engin- 
eers are mentioned. Other matters dealt with are the scope 
of the work of the new research committee, the new examina- 
tion scheme, and the Kelvin memorial window, which wil} 
probablv be completed in June and handed over to West. 
minster Abbev in July. Some additions to the Museum and 
Library are recorded. 

The accounts show a margin of income over expenditure 
of £1,238. Donations and subscriptions to the Benevolent 
Fund in 1912 amounted to £147. 


1 


Linking Up London Electric Supply Undertakings.— We 
referred in our issue for April 17th, p. 212, to a motion by 
the Battersea Borough Council to restrain the County of 
London Electric Supply Co. from laying mains in the Borough 
of Battersea to connect up the Wandsworth and Southwark 
areas of the Company. This motion was refused, and the 
appeal came before the Master of the Rolls, Lord Justice 
Kennedy, and Sir Samuel T. Evans, in the Appeal Court on 
Tuesday. Under the Electric Lighting Act of 1908 all the 
London electric supply authorities are authorised to link up 
their undertakings. Before the passing of the Act the 
County of London Co.’s Wandsworth and Southwark mains 
were, and are still, connected by means of mains through 
the Borough of Lambeth along a route thirteen miles in 
length. These mains were laid under an agreement with the 
Lambcth Council, to whom the County of London Co. pay an 
annual rent of £100. The proposal of the County of London 
Co. now is to lay a new main between Wandsworth and 
Southwark through Battersea, the distance being in this case 
only six miles. The contention of the Battersea Council was 
that Section 4 of the Act of 1908 only provided for one con- 
necting-link between any two areas, and that when one such 
link was laid the powers of the Act ceased so far as those 
particular areas were concerned. Thus it was argued that 
as a main already existed between Wandsworth and South- 
wark the Companv had no right to lay another. The Appeal 
Court held, however, that this construction of the words of 
the Section is wrong, and entered judgment for the County 
of London Co. with costs. 


Reductions in Cable Prices.—Reductions in the prices of 
'" Association Grades" of cables have been made by the 
members of the C.M.A. so that the discounts on 2,500, 600, 
and 300 megohm grades of C.M.A. and Association pure 
rubber flexibles are now 271, 15, and 10 per cent. Reductions 
are also being made in the prices of non-Association grades, 
but the new discounts nre slightly different from those given 
above. The India Rubber, Gutta Percha and Telegraph Works 
Co. and №. T. Henlev's Telegraph Works inform us that 
their discounts for pure І.К. wires and cables. are now 71. 
15. and 10 per cent. We also understand that Callender's 
Cable and Construction. Co.. British Insulated and Helsby 
Cables, Ltd., The London Electrie Wire Co., and some other 
firms are making similar reductions in the non-Association 
as well as the Association cables of their manufacture. 


May 22, 1918. 
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STANDARDISATION RULES FOR ELECTRICAL 
MACHINERY 


SET of rules for the standardisation of electrical 

machinery has been drawn up by a Committee of the 
British Electrical and Allied Manufacturer's Association, and 
has been provisionally adopted by the Council. 

The first section establishes 50 and 25 cycles per sec. as 
standard frequencies and 2,000, 3,000, 6,000, 10,000 and 
20,000 volts as standard high pressures. The standard genera- 
tor pressures are given as 115, 230, 460 and 525 volts D.C. and 
440, 550, 2,200, 3,800, 6,600 and 11,000 volts A.C., and the 
standard low pressures at consumers’ terminals are given as 
110, 220, 440 and 500 volts D.C. and 100, 200, 400 and 500 
volts A.C. The section devoted to high-pressure tests and 
insulation resistance deprecates prolonged tests at high 
pressure and specifies test pressures of 1,000 volts for rated 
pressures not exceeding 383 volts; three-times rated pressure 
with a minimum of 1,500 volts for pressures from 333 to 
1,500 volts, 4,500 for voltages from 1,500 to 2,250 volts, and 
twice the rated pressure for pressures above 2,250 volts. In 
a similar way very high insulation resistance specification 
is not recommended since, in order to obtain it, long baking 
at high temperatures may be required, which may perman- 
ently damage the insulating material. The values of one 
megohm for windings above 350 volts and 0°25 megohm for 
low-pressure windings are put forward as affording sufficient 
evidence that the windings аге in condition to receive the 
high-pressure test. 

Machines are classified as open, protected, enclosed-venti- 
lated, pipe-ventilated (with or without "forced draught”), 
drip-proof, totally enelosed or flame-proof. Definitions of 
these types are given. The section on rating differentiates 
between ''continuous" and ‘short-time " rating and makes 
special provisions for the rating of variable-speed machines. 
Continuous rating of machines is based on a temperature rise 


after running ‘until the temperature is practically constant; 


that is, until the rate of increase of temperature rise docs not 
exceed 1°C. per hour.” | 

The following are the specified temperature rises : Machines 
with *' unobstructed " ventilation; windings or cores in which 
windings are embedded 40°C., commutators and slip-rings 
55°C. These are as measured by thermometer. The rise as 
measured by resistance of alternator ficld coil is not to exceed 
55° C., and of D.C. shunt field coils 60°C. In the case of 
machines with ‘ partially obstructed " ventilation the limit is 
raised to 47°C. for windings, &c., by thermometer, or 65° С. 
by resistance (for D.C. field coils). A further advance to 55° 
and 70°C. respectively is allowed for totally enclosed 
machines. The commutator figure is the same in all cases. 
The standard temperature rise for transformers is given as 
50°C. Special allowances are made for machines for tropical 
conditions, machines with special heat.resisting insulating 
materials, and machines for high altitudes. The standard 
overloads for continuously rated machines are 25 per cent. 
for machines with unobstructed ventilation, or 15 per cent. 
for machines with- partially obstructed ventilation for two 
hours for 100 kw. or over, one hour for 25-100 kw., half-hour 
for 2-25 kw., and.five minutes for 2 kw. and under. For 
totally enclosed machines no overloads are required, excent the 
momentary overloads in connection with commutation tests. 


Motors on short-time rating are to be capable of 100 per cent. . 


overload for thirty seconds, and transformers arc to be capable 
of 25 per cent. overload for two hours, and 100 per cent. for 
thirty seconds. | 


CADMIUM TESTS ON STORAGE BATTERY 
PLATES 


HE following description of testing the condition of 

storage battery plates has been sent us by Mr. Е. C. 
Evans. As the maintenance of a battery discharge voltage, 
and consequently the output, depends on the condition of 
both the positive and negative plates, it is essential to 
ascertain that they are always properly charged. The volt- 
meter readings of individual cells and also the existence of 
gassing is not always an indication of the completion of a 
charge, and, therefore, in order to obtain the best efficiency 
from a battery it is necessary to see that both the positive 
and negative plates are completely charged. If either are 
not always fully charged the capacity on discharge will only 
be equal to that of the least efficient set of plates. 

The best method of testing the state of the positive and 
negative plates in a cell is to obtain voltmeter readings 
between them and а cadmium stick. А piece of cadmium 
measuring, sav, 8 ins. long and 1 in. in diameter would be 


suitable for the purpose, but it must be free from impurities 
and allowed to become slightly oxidised before use. As there 
is & difference in potential between cadmium and cadmium 
oxide the stick should never be scraped bright during a test, 
otherwise comparative figures cannot be obtained. 

The reading between the cadmium and negative plates will 
only be small, so that it will be necessary to use a sensitive 
voltmeter with a finely divided scale in order to obtain 
accurate results. The ordinary cell-testing type is not suitable 
as the dial is usually insufficiently graduated for fine readings, 
and also the resistance of these instruments is generally too 
low. The reason for using a high-resistance voltnteter is to 
eliminate errors which would result from polarisation taking 
place owing to an appreciable current passing between the 
cadmium test-piece and the plates under test. One of the 
voltmeter leads should be suitably connected to the cadmium 
and the latter should be allowed to remain in the acid of 
the cell for a few minutes before making the test, in order 
that a coating of cadmium sulphate may form on it. | 
is also important not to allow the cadmium to dry between 
taking rendings, as this will cause inaccurate results. Care 
should be taken, also, to see that the cadmium does not come 
into contact with any of the plates. 

The tests should be made with the battery charging at the 
normal rate, and the readings taken at the beginning as 
well as towards the end of a charge. At the commence- 
ment of charge it will be found that no reading is obtained 
between the cadmium and negative plates, but as the charge 
proceeds a P.D. will gradually rise until it reaches the 
neighbourhood of 0°15 of a volt or over towards the end 
of charge. The voltaic relations between the cadmium and 
positive plates and the cadmium and negative plates and also 
their P.D. values will be as follows, the left hand being the 
positive side :— | 


Positive plates and cadmium ............ 2:35 volts 
Cadmium and negative platos ........... 0:18 ,, 
Positive plates and negative plates ... 9:68 ,, 


It will be seen from the above that the cadmium is positive 
to the negative plates and negative to the positive plates, 
and that the voltage of the cell is equal to the sum of the 
two cadmium readings when these are in opposite directions 
or when the voltmeter leads have to be changed after making 
one reading before the other is obtained. Should it be found 
towards the end of a charge that the cell voltage is 2:5 or 
more and the reading between the cadmium and negative 
plates is less than 0°15 volt, the charge cannot be considered 
as complete, and must therefore be continued until it reaches 
at least the figure mentioned and ceases to increase. If no 
P.D. is obtained between the cadmium and negative plates 
the latter are not fully up. Cadmium readings are also very 
useful in investigating the condition of the positive and 
negative plates during discharge. In this case the cadmium 
and negative plates readings are in the reverse direction, 
the negatives being positive to the cadmium, the cell volta 
being equal to the difference between the two cadmium read- 
ings. During discharge the P.D. between cadmium and 
negative plates gradually increases until a limit depending on 
the rate of discharge is reached. 

The following table illustrates the various values of the 
readings obtained from a cell in which the positive and 
negative plates were in proper condition :— 


Positive Positive Negative 
and plates ^ platea 
negative and and 
plantes, cadmium. ca. mium. 
Volts. Volts. Volts. 
2 minutes ,. 2:07 2:25 0:18 
10-hour rate | b hours ...... 1:92 2:12 0:20 
10 oh oues 1:70 1:93 0:23 
2 minutes ,.. 2-02 2:92 0:20 
3.hour rate 14 hours...... 1:88 2:10 0:29 
"m 1:70 2 00 0:80 
2 minutes ... 1:96 2:17 0:21 
I-hour rate | ) hour ...... 1:83 2:09 0:26 
"rom 1:60 1:93 0:33 


From the &bove figures it will be noticed that the cadmium 
readings vary according to the rate and also the period of 
discharge, the P.D. between the cadmium апа negative 
plates increasing until the respective limits are reached. If 
it is found that the final voltage of the cell is obtained before 
the limit for the cadmium and negative is reached, it shows 
the positive plates are at fault, whilst should the cadmium 
and negative figure be obtained before the limit for the cell. 
the result would prove the negntive plates to be the least 
efficient. 
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SMALL INDUCTION MOTORS 


FOR ALL GLASSES OF WORKSHOP DRIVING. 


PROMPT DELIVERY IN SIZES FROM 
i TO 10 Н.Р. AT ALL THE USUAL 
SPEEDS AND PRESSURES. 


OPEN, PROTECTED & ENCLOSED TYPES. 
AP oo 


HIGHEST GRADE MATERIAL and 
WORKMANSHIP. 


BROWN, BOVERI & CO., Limited 


CAXTON HOUSE, WESTMINSTER, LONDON, S.W. 


And at MANCHESTER, GLASGOW, 
and NEWCASTLE, 


THE INSTITUTION VISIT TO PARIS 


BOUT 110 members of the Institution of Electrical 

Engineers, accompanied by forty-two ladies, arrived іп 
Paris on Tuesday evening to take part in the joint meeting 
of the Institution with the Société Internationale in Paris, 
which commenced yesterday and continues until Saturday. 
Yesterday six Papers on electric traction were discussed, and 
the visits included an inspection of the large generating 
station at St. Denis. The day closed with a banquet at the 
Palais D Orsay. 

A report of the meeting will appear in our next issuc. 


Electric Miil Driving in India.—Further to our recent notice 
regarding the motor and transformer equipment for the textile 
and flour mills in the Bombay district, which are deriving their 
power from the mains of the Tata Company, we are now enabled 


to give further PA uan of the large contract which has been . 


secured by the British Westinghouse Company. The motors are 
all of the Westinghouse slipring protected: type, for 2,000 volts, 
three-phase, 50 cycles. There are at present a total of 207 
motors of this type on order, ranging from 50 to 500 b.h.p., 
and running some at 290 and some at 365 r.p.m. In the 
majority of cases they are coupled direct to the line shafting 
without the intervention of countershafting. The motor pillars 
are of the Westinghouse ironclad pattern, which are largely 
used in mining and other industrial work in this country, and 
starting is effected by liquid controllers. The transformers are 
three-phase, oil-immersed, self-cooled units, and reduce the 
supply from 6,000 volts to 2,000 volts for the motors. They 
number 64 in all, and are of four sizes, thus: 22 of 50 k.v.a., 
12 of 500 k.v.a., 21 of 700 k.v.a., and 7 of 900 k.v.a. The mills 
in which the above-mentioned equipment is to be installed are 
as follows :—Pearl, Finlay, Simplex, Baiguam, Swan, Bombay 
Cotton, Jamshed, Nahomedbhoy, Pabaney. Crescent, Fazulbhoy, 
David No. 1 and 2, Down, Standard, Phoenix, Gold Mohur, 
Jubilee, Crown, Western India, Apollo, Ripon, Dharamsey, 
Hope, Alliance, Natildas Goculdas, New City of Bombay, 
Colaba, New Great Eastern, Sun, Bombay Flour, Merchants’ 
Flour, and Union Flour. These brief particulars we present 
above will give some idea of the importance of this immense 
stride in textile electrification. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


ALUMINIUM.—New leaflets from the British Aluminium 
Co., Ltd., 109 Queen Victoria Street, E.C., deal with aluminium 
feeders for electric railways and connectors for stranded 
aluminium conductors. 

MOTORS.—A list of smali continuous current motors, ranging 
from 4 to 74 h.p., is to hand from Higgs Bros. (Sherbourne 
Road, Balsall Heath, Birmingham). These motors are fitted with 
ball bearings, and are listed both as open and semi-enclosed 
machines. 

CABLES AND RUBBER GOODS.—A new list of electric 
cables and safety insulating appliances is to hand from The 
St. Helens Cable & Rubber Company, Ltd. (Warrington). In 
addition to containing full details of the company's well-known 
"cab tyre” sheathed cables, “ Association” cables, flexibles, 
&c., the list introduces some new items, including a patent 
electrically heated vulcaniser, specially designed for jointing and 
repairing cab tyre sheathed cables. Other novelties are sulating 

loves, with cab tyre facing, and insulating shoes of a design 
in which the amount of wear is readily apparent, and a buckle 
allows for various sizes of feet being used in the same shoe. 
Rubber switchboard matting is also included. The company 
announce a reduction of about 74 per cent. in the prices of all 
rubber insulated cables. The illustrations show the large business 
which the firm is doing with colliery cables, both of the 
‘*Dialite’’ and cab tyre sheathed types. 
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Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 
* Electrical Engineering." 
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RESISTANCES.—4An effective card from the 
Electric Co. 


ectiv | Schniewindt 
40 and 41 Staniforth Street, Birmingham) calls 
attention to the company’s special net resistances. 


FANS.—A catalogue from Pitters' Patents, Ltd. (20 Bishops- 
gate, Е.С.), deals with Pitters’ Patent multiblade fan, for which 
a much higher efficiency is claimed over ordinary fan blades. 

BELL PUSHES.—A number of artistic and novel bell pushes 
are illustrated in a new leatlet from the General Electric Co., 
Ltd. (67 Queen Victoria Street, E.C.). Two of the prettiest ones 
have mounted on them little statuettes named Pierrot and 
Pierette. 

WATER HEATERS, BILLIARD IRONS, &c.—New leaflets 
from Siemens Brothers Dynamo Works, Ltd. (Supplies Depart- 
ment, 38 and 39 Upper Thames Street, E.C.), draw attention to 
water heaters, saucepans, irons, &c., of similar design and con- 
struction to those shown in the general catalogue, except that 
the elements are easily renewable. In a new design of toaster 
the inside of the falling doors is fitted with nickel-plated rods 
so that the bread does not touch the doors, and moisture can 
readily escape. 

PLEXSIM COOKERS.—A novel leaflet dealing with the 
advantages of Plexsim Cookers, as compared with the ordinary 
coal range, has just been got out by Simplex Conduits, Ltd. 
(116 Charing Cross Road, W.C.). Most of the matter is repro- 
duced from а humorous article in a daily paper, and is 
embellished with a cleverly arranged folding picture. The 
leaflet is intended for contractors and central station engineers. 
and supplies may be obtained overprinted with their names and 
addresses. 

HEATING APPARATUS.—A leaflet from the Sun Electrical 
Co. (118-120 Charing Cross Road. W.C.) describes a series of 
electrically heated boiling pots, juzs. &c., made of stoneware, 
which have recently been put on the market at very moderate 
prices. Another pamphlet deals with the " Rawlplug,"" already 
illustrated in our columns, for which the company are wholesale 
distributing agents. 


Scottish Local Section of the Institution of Electrical Engineers. 
—A summer outing has been arranged at Inversnaid on June 
17th. The party will leave Glasgow at 11.9 a.m. The inclusive 
price of tickets, including rail, steamer, lunch, &c., is 10s. 

By the courtesy of the Glasgow Corporation Water Department, 
those so desiring will be shown over the works at Loch Arklet. 


Annual Report of the I.E.E. Students’ Section.— The Report 
of the Т.Е.Е. Students’ Section for the session 1912-13 states 
that the average attendance at the eleven meetings held during 
the year was 36 with a maximum of 51. In Manchester there 
have been eight meetings, Glasgow five. and Newcastle nine. 
The average attendances were 58 in Manchester, and 15 in 
Glasgow. In London the average number of speakers was seven, 
and in Glasgow six. It is stated that arrangements are being 
made to hold a tour from July 2nd until July 5th. in the 
Newcastle district, and it is hoped that owing to its short 
duration the tour will be well supported. The Informal Electric 
Dinner recently held at The ’Tricity House was a great success, 
and it is hoped. states the report, to repeat such functions. 
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« ELECTRICAL. ENGINEERING ” LITERARY SECTION. 


NEW PUBLICATIONS . REVIEWS OF BOOKS 
“ Electricity Made Plain," by G. R. Peers. 188 pp. 74i in. ‘Electric Furnaces in the iron and Steel Industry. Ву №. 


_ ——— ——— — 


a  ———— 


by 42 in.; 54 figures. (Manchester : John Heywood, Ltd.) Rodenhauser and I. Schoenawa. Translated by C. H. 
ls. net; by post, ls. 8d. | | vom Baur. 419 pp. 94 in. by 6 in. About 135 figures. 
“Theory and Calculation of Electric Currents, кы da (New York : John Wiley and Sons; London: Chapman 
La Cour and О. S. Bragstad. Translated by 8. >. mith. and Hall, Ltd.) 15s. net; abroad, 15s. 9d. 

482 pp. 9 in. by 61 in.; 404 figures. (London : Longmans, pU | i ee | 
Green and Co.) 168. net; abroad, 17s. As indicated by the title, this treatise is devoted exclusively 


* Directory of Paper Makers of the United Kingdom. 1918." to electric furnaces for the iron and steel industry, and to 
236 pp. 10 in. by 7% in. (London : Marchant Singer and the electro-metallurgy of the resulting products. The book, 
Co.) 1s. net; by post, 18. 4d. Abroad 1s. 8d. which is intended for the practical man, is divided into 
«Worm Gearing,” by H. K. Thomas. 96 pp. 94 in. by two parts, the first dealing with construction, and the second 
б in.; 38 figures. (New York: McGraw-Hill Book Co.; with the practical use of the furnaces. After а short historical 
sondon: Hill Publishing Co.) 6s. 3d. net. " ^ introduction, some space is devoted to & consideration of 

“Electricity and its Practical Applications, by Magnus electrical laws and phenomena in so far as they affect the 
MacLean. 492 рр. 9 in. RS n id a on d a operation of furnaces, which are then dealt with, 
plate. (London : Blackie and Son, $d-) San first, generally, and secondly, specifically. In this con- 

А ` i А А nection those more extensively used, such as the Stassano, 
for 1 0 ү Law and er Moulton. B ME Héroult, Girod, Kjellin, and Röchling-Rodenhauser furnaces, 
by 64 in. (London : Butterworth and Co.) 30s.; abroad, are desoribed in considerable detail, so that their behaviour, 
31s. 4d. limitations, and most suitable applications, 88 compared with 

“ Single-Phase Commutator Motors," by F. Creed y. the ideal furnace, are brought out, and may be readily com- 
( Electric Mechanism, Part I.) 118 рр: 88 in. by 5% in. pared. The more important modifications of the above, to- 
98 figures. (London: Constable and ,Co., Ltd.) qs. 6d. net; gether with proposed or little tried furnaces with possibly 


abroad Ts. 114. | | Е a future for certain classes of work, are briefly described in 
Electric Furnaces 1n the Iron and Steel as by a chapter headed u General Review.” Part I. concludes with 
W. Rodenhauser and 1. Schoenawa. Translated by V^ =. а long list of the larger furnaces already in successful opera- 


vom Baur. 419 pp: 91 in. by 6 in.; about 185 figures. 


mn - А | tion, and to which, no doubt, many more, it is to be hoped in 
Gall ee | Ms 4 per ED a кы this country, will have to be added shortly, now that electric 


“Storage Batteries : Tho Chemistry and Physics of the power can be obtained at а very low price, and the products 
lead Accumulator.” By H. W. Morse. 266 pp. 7% in. by of the furnaces have been demonstrated to be of such very 
5 in. 106 figures. (New York: The Macmillan Co.; London: bigh quality. Part II. contains a quantity of very useful 
Macmillan & Co., Ltd.) 6s. 6d. net; abroad, 6s. 104. information, largely obtained from the personal experience 

“Tho Motor Manual." 266 pp. "i in. by 5i in. About of the authors, relating to tho materials used in construction 
245 figures. (London : Temple Press, Ltd.) 16th Edition. and the costs of operation for different purposes, together 


1з. 6d. net; by post, 18. 9d. with some electro-metallurgy whereby the properties of 
* A Laboratory Manual of Alternating Currents," by J. H. materials made by different processes are rendered more 
Morecroft. 247 pp. 9 in. by 91 in. 175 figures. (London : easily intelligible. | 
Longmans, Green & Co.) "s. 6d. net, abroad, 8s. 2d. ———*—— 

“Introductory Electricity and Magnetism,” by С. W. Theory and Calculation of Electric Currents. By J. L. La 
Hansel. 373 рр. з, Dy o um 283 figures. (London : Cour and О. 8. Bragstad. Translated by 8. P. Smith. 


W. Heinemann.) 25. 6d. nob; by post, 2s. 10d. 


“Manual of Wireless Telegraphy: and Telephony," by 482 pp. 9 in. by 62 in.; 404 figures. (London: Long- 


A. F. Collins. 300 pp. 7% in. by 5 in. 129 figures. (New mans, Green and Co.) 16s. net; abroad, 17в. 
York: John Wiley & Sons; London: Chapman & Hall, Ltd.) It will be of advantage to those desiring. to make а com- 
3rd edition. 6s. 6d. net; abroad, 78. plete study of heavy electrical engineering to be able to 
- Wiring Diagrams of Electrical Apparatus and Installa- purchase in one cover an exhaustive mathematical investiga- 
tions." 253 pp. 94 in. by 01 in. 439 figures. (New York: tion into & multitude of the known phenomena of alternating 
McGraw-Hill Book Co.; London : Hill Publishing Co.) 85. 4d. currents. As а text-book, this work wil appeal to some 
net. advanced students and others, but its sphere of usefulness 
“ Dynamo Laboratory Outlines for Students in Electrical is somewhat limited, though it should find a place on the 
Engineering," by J. F. Wilson. 129 pp. 73 in. by 54 in. shelves of most technical reference libraries. No fault can 
g4 figures. (New York : McGraw-Hill Book Co.; London: be found with the arrangement of the contents, nor the 
Hill Publishing Co.) 4s. 2d. net. somewhat artificial treatment as а branch of mathematics, 
* American Telegraph Practice,” by D. MeNicol. 507 pp. but it would have been an advantage to give а complete list 
92 by 6i in.; 418 figures. (New York: MeGraw-Hill Book © of the symbols and signs used for easy reference. "The sub- 
Co.; London: Hil Publishing Co.) 17s. net. jects embraced include alternating currents and circuits and 
“ Mathematical Physics.” Vol. 1. Electricity and Magnetism. their representation, and the method chosen is the ‘t symbolic” 
By C. W. С. Barlow. 812 рр: 7 in. by б in.; 190 figures. one, though vector diagrams аге extensively uscd as well. 
(London : University Tutorial Press, Ltd.) 4s. 6d.; abroad, : Their effects in different practical installations 18 studicd, 
4s. 10d. and machines, measurements, the magnetic properties of iron, 
————— are treated, as well as electrostatics and its application in 
An Astronomical Calculator.—A convenient little piece of practice. For those not familiar with the symbolic method 
apparatus for enabling anyone to determine time, bearings, lati- of representation of complex quantities, this is clearly out- 
tude, longitude, &c., by observations of the stars, has been linod at the beginning of the volume. Unless one Bas a 


tade, d by our friend, Mr. McBean, the less serious side of |і; upon | 
Ј пу develo ed mathematical mind, however, t * ex- 
whose nature 18 well known to our readers from our cartoons. EN | Í ye jr, the long ex 


The appliance T published bv George Philip and Son, Ltd. pressions containing uncommon signs, with affixes, suffixes, 
(32 Fleet Street, E.C.), under the name of the Boy Scout Astro- dots below (which get mixed up with full-stops, Ke.) and bars 
nomical Calculator, at the price of 6d., and consists of two cardo above, together with the more common conventions, will 


board discs suitably graduated with scales of mean and sidereal not prove as easily intelligible as they are to the authors. No 
time, latitude, the calendar, &c., and provided with convenient very new ОГ epoch-making result is arrived at. but some of 
pivots and pointers. The arrangement is ingenious and very the later chapters on diclectrics, transmission lines, and the 
simple to use, and the apparatus has a considerable educative capacity and conduction of cables, iron losses, and alter- 
value in addition to its utility. , nating-current instruments, are very useful and instructive. 
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The Present Law and Practice Relating to Letters Patent 
for Inventions. Ву Н. Fletcher Moulton. 450 


РР. 
10} in. by 64 in. (London: Butterworth and Co.) 30s.;. 


abroad, 31s. 4d. 


Like other questions of law, those relating to Letters 
Patent daily become more involved, and since the passing 
into law of the Patents and Designs Act, 1907, many fresh 
questions have arisen on which enlightenment may be re- 
quired by patentees and the many others interested in the 
ambit of patent specifications. The appearance, therefore, of 
this treatise, which deals with the law as it stood at the 
end of 1912, is to be welcomed, especially as it is very 
conveniently arranged and contains copious references to re- 
ported decisions in the various Courts where patent cases are 
heard, so that it is eminently suitable for quick reference. 
The matters dealt with include property in letters patent, 
novelty and subject-matter, publie knowledge, sufficiency, 
disconformity, Patent Office practice and procedure, licenses, 
non-working, &c. The Act of 1907, and the copies of the 
forms on which applications, petitions, and other matters 
incidental to actions for infringement and similar cases, are 
also set forth. Stress is laid on the necessity for a clear 
and uniform system of drafting specifications, and some 
suggestions are given as to a suitable method to follow. 

I. cd 
Electricity and Its Practical Applications. By Magnus Mac- 
Lean. 492 pp. 9 in. by 63 in.; 354 figures and 1 plate. 
(London: Blackie and Son, Ltd.) 10s. 6d. net; abroad, 
lis. 10d. 


The title of this work, as it appears on the title-page, 
indicates in a measure the nature of the contents. The word 
“electricity " is printed in large characters, and the continua- 
tion ‘‘and its practical applications " is added in smaller letter- 
ing. Thus the book treats mainly of electricity from an 
abstract point of view, while the real engineering applications 
take second place. The origin of the work explains the sharp 
line of demarkation between the two ingredients, which, 
although mixed up as regards position in the sequence of 
chapters, are distinct in style and treatment; almost as if 
two packs of cards had been shuffled together. The theoretical 
or historical—perhaps we had better cal it sacademical— 
section is admittedly based on our dear old friend Deschanel, 
and bristles with the classic woodcuts of Faraday's net being 
turned inside out, Coulomb’s torsion balance, Schweigger’s 
multiplier, and other matters which used to delight our 
youth. The practical or engineering portion is adapted from 
that encyclopedic work, ''Modern Electric Practice," of 
which, it will be remembered, Dr. Maclean was the general 
editor. Their origin and the reputation of the present author 
are guarantees that these constituents are both of excellent 
quality in their way, the treatment is sound and the style 
is readable; but what we miss are the connecting-links 
between the two. The student—and the book is really 
addressed to first-year students—will be liable to confuse the 
two parts. He will be inclined to think, for example, that 
a Bunsen battery is a practicable source of electric current, 
and will be inclined to call a Rontgen-ray tube an ‘electric 
egg." The historical order of development of a subject is not 
necessarily the most suitable logical sequence for the student 
to build up his knowledge of cause and effect. For example, 
the fact that some aspects of electrostatics were developed at 
an earlier period than the phenomena of currents is no 
reason why that part of the subject should be the best for 
the foundation on which the student is to build his ideas. 
There is. however, much that is excellent, and much that is 
admirablv presented in the book, and here and there the old- 
fashioned nature of the treatment is a charm rather than a 
detraction. 

————ÁfJ]7———-— 
Single Phase Commutator Motors (Electric Mechanism, 
Part 1.). Ву Е. Creedy. 113 pp. 82 in. by 54 in. 
98 figures. (London: Constable & Co., Ltd.) "s. 6d. 
net; abroad, 7s. 11d. 


The author states that “the development of а new method 
of alternating-current analysis, independent of all others, with 
a suitable notation and conventions to accompany it, is no 
easy task, and has involved an amount of labour quite out 
of all proportion to the size of the volume." This is without 
doubt a fact, and advanced technical students and teachers 
will certainly revel in the new treatment presented, but how 
many professional designers will appreciate the efforts of 
the author is another matter. The treatment presented 
involves the abandonment of the phase diagram and the 
building up of a new vector diagram, in which the direction 
of the vectors represent directions in space and not in phase. 
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ARENDT. 108. 6d. net. 

ELECTRIC POWER CONDUCTORS. By W. A. 
DEL Mag. 98, net. " 

WIRELESS TELEPHONY: in Theory апа 
Practice. By Ernst Rumer. Translated from 
the German by J. ERSKINE-MURRAaY. Demy Svo, cloth. 
10s. 6d. net. 


Complete Catalogue post free on application. 


London: Crosby Lockwood & Son 


7, Stationers' Hall Court, E.C., & 5, Broadway, Westminster, S.W. 


May 22, 1913. 
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This necessitates the introduction of a large amount of 
co-ordinate geometry, especially of the ellipse, as this is in 
general, as is known, the distribution of flux and current 
in these machines. A further result is that the differences 
due to the various combinations of rotor and stator coils 
are brought out and readily compared. Whether, however, 
the method calls to mind any more clearly than the older 
methods the physical actions taking place is rather a matter 
for individual readers to decide. The method is certainly 
confusing at first, but might have been made clearer if a 
better system of diagrams had been used and if each diagram 
had been supplied with a short footnote. 
————— ülÓSÓÀÓÀ 
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By J. H. 
175 figures. 
6d. net; 


A Laboratory Manual of Alternating Currents. 
Morecroft. 247 pp. 9 in. by 45% in.; 
(London: Longmans, Green and Со.) 7s. 
abroad, 8s. 2d. 

The title of this book, which is of American origin, hardly 
does justice to its contents. Not only does it give in some 
detail instructions for carrying out series of tests, with 
diagrams of connections and particulars of the apparatus to 
be used, but a short and lucid discourse on the theoretical 

oints of each test gives the reader an idea as to what results 

be should expect, and the accuracy which ought to be obtain- 
able. The sequence of experiments is well chosen, so that 
the knowledge obtained from the earlier ones may be employed 
to advantage in those following. One of the benefits of this 
method of presentment is that the student has a considerable 
amount of thinking to do for himself, thereby gaining in 
self-reliance and initiative. Apart also from its value in the 
laboratory, this book should prove useful to a large number 
of students, not necessarily at technical colleges, who have 
a knowledge of D.C. work, and a fair knowledge of A.C. The 
behaviour of instruments and machines under divers practical 
conditions are set forth and explained in a clear and not 
too hypothetical wav. To give an idea of the scope of the 
book, one may note that the experiments deal, amongst other 
matters, with wave forms and A.C. meters, and the accuracy 
of measurement; alternator regulation, efficiency and parallel 
working; transformers and phase transformation, &c.; syn- 
chronous motors, rotary-converters, induction motors and 
commutator motors, and the mercury arc rectifier. In addi- 
tion there is an appendix dealing with the oscillograph and 
its many uses, while a large number of instructive photo- 
graphic records are reproduced. 


Storage Batteries: The Chemistry and Physics of the Lead 
Accumulator. By Н. W. Morse. 266 pp. 74 in. by 
5 in.; 106 figures. (New York: The Macmillan Co.; 
London: Macmillan and Co., Ltd.) 6s. 6d. net; abroad, 
6s. 10d. | 
Much useful information for both the student and practical 
man is contained in this conveniently arranged work. Seeing 
that there are numbers of men who should, but who do not, 
know «very much about the physics and chemistry of the 
storage cell, it is gratifying to be able to welcome this con- 
tribution to the rather meagre literature on the subject. The 
author does not indulge in some of the more speculative 
theories as to the exact quantity or quality of unstable com- 
pounds which may be formed, but of whose presence the 
evidence is more or less circumstantial, but in an easy and 
convincing style presents a theory which fits well with estab- 
lished facts, though if may be amplified if necessary. To- 
wards the end of the book a quantity of information on the 
physical characteristics of different cells as influenced by all 
the factors obtaining in practice is clearly set forth. The 
different kinds of plates, their formation and the best fields 
for their application, are given, as well as the manufacturing 
tendencies in different parts of the world for different services. 
Although the chemistry and physics of the Edison or iron/ 
potassium hydroxide/nickel peroxide cell have not yet been 
thoroughlv investigated, some interesting comparative notes 
are included. | 
———=——— 


Manual of Wireless Telegraphy and Telephony. By A. F. 


Collins. 300 pp. 74 in. by б in.; 129 figures. (New 
York: John Wilev and Sons; London: Chapman and 
Hall, Ltd.) 3rd edition. 6s. 6d. net; abroad, 7s. 


This book is addressed principally to wireless telegraph 
operators and those ahout to take up this class of work. 
Although of American origin, and therefore dealing here and 
there with apparatus, methods, and even codes, more used in 
the United States than in other parts of the world, there is 
rnuch to make it of interest to all who desire more really 
practical information than is to be found either in the scientific 
treatises or semi-popular handbooks that abound on both 
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BLACKIE'S LIST 


ELECTRICITY & its Practical Applications. 

By MacewNvs MacLEgAN, D.Sc., M.Inst.C.E., M.LE.E., 
Professor of Electrical Engineering, Royal Technical College, 
Glasgow. Demy 8vo. 105.64. А new work for engineers 
and science students. 


ELEMENTARY PRINCIPLES OF ALTER- 


NATING CURRENT DYNAMO DESIGN. 


By А. б. Ennis, A.C.G.L, A.M.LE.E. Demy Svo. 
12s. net. 


* A most reliable, up-to-date, and satisfactory treatise, The author is 
to be congratulated upon his racthod of treatinent.”"—Alectricity, 


MAGNETISM AND ELECTRICITY, and 

the Principles of Electrical Measurement. 
By S. S. RicmanpsoN, B.Sc., Lecturer in Physics, 

Municipal Technical School, Liverpool. 65s. net. 


ELEMENTARY ELECTRICAL 


ENGINEERING. | 
By J. №. бнахвү, B.Sc., Demonstrator and Assistant 


Lecturer, University College of Wales, Aberystwyth. 
aei d illustrated with Photographs and Diagrams. 
s. net. 


ELECTRICAL ENGINEERING 
MEASURING INSTRUMENTS. 

For Commercial and Laboratory Purposes. By G. D. 
AsPINALL Parr, M.Inst.E.E., Head of the Electrical 
Engineering Department, Univereity of Leeds. A fully 
illustrated, classified, descriptive, and technical account 
of the many available measuring instruments. Demy 8vo, 


9s. net. 
' We сап heartily commend this work."—Electricity. 


BLACKIE & SON LIMITED 


50, OLD BAILEY, LONDON, E.C. 
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sides of the Atlantic. The general principles are explained 
with admirable clearness by the study of a simple experimental 
set, and the elaboration in actual commercial apparatus of 
greater range are subsequently gone into in considerable 
detail. The hints on adjusting and operating the instruments 
should be found most useful, and throughout the work care 
has been taken to avoid confining the particulars to any one 
system, so that the student should not be strange to the 
functions of the widely differing component parts of an 
commercial equipment which he may have to take charge of. 
There is, perhaps, more diversity of apparatus in use in 
America than here, and this characteristic has ensured a 
broader treatment than might otherwise have been adopted. 
It should be remarked, however, that some of the descriptions 
of commercial sets are not quite up-to-date. A short final 
chapter on wireless telephony, by Mr. Newton Harrison, 
describes the Collins arc method, which appears to have made 
more progress than is realised over here, and an excellent 
bibliography and a glossary complete the book. 
ee 
Introductory Electricity and Magnetism. By C. W. Hansel. 
378 pp. 74 in. by 5 in.; 283 figures. (London: W. 
Heinemann.) 2s. 6d. net; by post, 2s. 10d. 

The author has managed to cram a large amount of good 
matter between the two covers of this conveniently-sized 
manual, which is divided into three sections, as follows: 
magnetism, electrostatics, and current electricity; but over 
half of the available space is devoted to the last. The subject 
is developed experimentally, and the earlier chapters in each 
section deal with qualitative phenomena, while the later 
chapters are quantitative in character and naturally more 
advanced. In this connection it may be said that the reason- 
ing is clear and concise, and the remarks are qualified by 
reference to surrounding conditions. The chapters in each 
section contain useful information, both practical and 
theoretical in character, and the experiments have been well 
chosen, and in most cases can be performed with simple 
apparatus. The large number of diagrams are clear, but 
somewhat crude. Although there are many similar books 
available, this one may be thoroughly recommended to those 
preparing for elementary examinations in electricity and 
magnetism. 
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Bells, Indicators, Telephones, Fire and Burglar Alarms, &c. 
By J. B. Redfern and J. Savin. (Electrical Installation 
Manual.) 123 pp. 63 in. by 41 in.; 85 figures. (London: 
Constable and Co., Ltd.) 1s. 6d. net; by post, 1s. 74d. 

The wireman whose work is mainly electric light and 
power wiring frequently feels that he is on somewhat un- 
certain ground when called upon to carry out even com- 
paratively simple bell and telephone installations. To this 
class of worker this small and unambitious volume will be 
of great utility. It is clearly written, and judicious use is 
made of the limited space at the disposal of the authors. 


——— lá li 


Descrizione di una Macchinetta Elettro-magnetica. Del Dr. 
A. Pacinotti (Associazone Elettrotechnica Italiana). 


The happy thought occurred to the Italian Electrotechnical 
Association of publishing in book form a reprint of the original 
article by Dr. Antonio Pacinotti, written in June, 1864, and 
published in the Nuovo Cimento, together with translations 
into other languages by eminent writers. The original Italian 
text is preceded by an excellent photogravure portrait of 
Pacinotti, and is followed by a translation into French by 
Paul Janet, a translation into English by Silvanus P. Thomp- 
son, translation into German by Gisbert Kapp, and a trans- 
lation into Latin by P. Rosi. The important historical posi- 
tion taken by Pacinotti's work is not as fully realised as it 
ought to be, and we hope that the publication of this little 
book may help to make it better appreciated. 


Methods of Measuring Electrical Resistance. By E. F. Northrup. 
589 рр. d in. by 64 in. 158 figures (New York: 
McGraw-Hill Book Co.) 178. net. 


Every student of electrical engineering: must learn how to 
measure electrical resistance. The acquisition of this knowledge, 
however, represents but a small portion of his complete trainin 
in elementary electrical matters, and he can hardly be Е 
to tackle ог to pay for a book of 389 pages, and costing 17s., 
devoted to this subject alone. On the same scale, a complete 
library for an electrical student would fill a house, and cost a 
little fortune, and by the time he had diligently read it through 
he would have reached the age at which most men retire from 
business. The great length of this volume, however, is not so 
much due to the amount of matter given to the reader for 
assimilation as to the large number of words employed to wrap 
the matter up, and we cannot regard the persistent abbrevia- 
tion of the word through to “thru” as any compensation for 
this. It is evident that the author possesses a considerable 
amount of knowledge and experience of the subject upon which 
he writes, and it is to be regretted that the form in which 
he presents it in his book is not likely to prove attractive 
either to the student or to the busy man engaged in actual 
practical work. 

——— áf pj ——————— 


Psychology and Industrial Efficiency. By Н. Münsterberg. 
421 pp. 8j in. by 54 іп. (London: Constable & Co., Ltd.) 
6s. net; abroad, 6s. 5d. 

To use the author's own words, his aim is to sketch the outlines 
of a new science intermediate between the modern laboratory 
psychology and the problems of economies- psychological experi- 
ment systematically placed at the service of commerce and 
industry. The methods suggested, some of which have actually 
been used and have been found to give correct results, are 
extremely interesting and worthy of careful study by those who 
have the control of large industrial undertakings. Moreover, 
the author is an authority in this comparatively new subject, 
and his book is fascinating reading even for those to whom it 
may not be of actual practical service. Among the illustrations 
given is a test worked out for some tramway undertakings in 
the United States to predetermine the suitability and adapt- 
ability of candidates for motormen's duties; another is a series 
of tests to aid in the selection of telephone operators. In 
addition to the chapters on “ The Best Possible Man," there are 
others on “The Best Possible Work," the most interesting and 
suggestive of which is on “The Economy of Movement," and 
“The Best Possible Effect." which, however, seems rather more 
academic and less convincing. 


Electricity made Plain. Ву С. К. Peers. 155 pp. 74 in. by 
43 in. 54 figures. (Manchester: John Heywood, Ltd.) 
ls. net; by post, ls. dd. : 

It is difficult to see what useful purpose this little publica- 
tion is intended to serve. It is supposed ‘‘to explain the various 
and many uses of Practical Electricity in a general way suffici- 
ently intelligible to the average reader without scientific know- 
ledge." A large number of the applications of electricity are 
tcuched on in a scrappy way, and where engineering terms are 
introduced they are either not explained or else the explanation 
is inadequate; in some cases, too, the reasoning is weak. 
Nearly all the illustrations used are culled from manufacturers’ 
catalogues, and the too large proportion of the book devoted 
to medical electricity reads in places like an advertisement for 
beauty parlours and similar institutions. Unfortunately, too, 
the author makes the grievous mistake of dismissing electric 
heating and cooking in less than a page, as he зау” its expense 
is too great. 

———— ÉÜb Ó——— 


Iron and Steel. Ву О. Е. Hudson, with a Section on Corrosion 
by С. D. Bengough. 173 pp. 9 in. by 54 in. 47 figures. 
(London: Constable & Co., Ltd.) 6s. net, abroad 6s. 6d. 

The constitution of steel and cast-iron and the effects of heat 
treatment on their properties are fully discussed in the light 
of the latest researches and theories. The letter-press is em- 
bellished with a large number of clear micro-photographs of 
the construction of the different alloys. A valuable chapter is 
that devoted to the iron carbon alloys from the consideration 
of alloys being composed of pure metals, compounds either of 
metals with non-metals or metals with metals, and solid solu. 
tions. ''Equilibrium diagrams" are given. Practical details 
of the methods of production are not considered— electrical 
furnaces are.dismissed in a few lines. The chapter on corrosion, 
like the other parts of the work, embodies the results of recent 
investigations and sets forth the most feasible theories as to the 
actions taking place in a straightforward manner. From a study 
of these actions, preventive courses may be adopted. 

—— JA ———— 

Worm Gearing. By H. K. Thomas. 86 pp. 9j in. by 64 in. 
55 figures. (New York: McGraw-Hill Book Co.; London: 
Hill Publishing Co.) 6s. 3d. 

In view of the high efficiency which this form of transmission 
gear has now reached, and its rapidly extending use, the issue 
of the book is well timed. The theory of worm-gear is dealt 
with in a clear and simple manner, without the use of com- 
plicated mathematics. The recent interesting tests of the 
Lanchester gear by the National Physical Laboratory are only 
referred to in a footnote, otherwise the book appears to contain 
all that may be expected of it from its title. Choice of 
material and methods of manufacture receive due attention, and 
the simple formule for use in practical designing will be found 
useful. The differences between the Lanchester or ''diabolo" 
form of worm and the straight worm are discussed, and on this 
question we may quote Mr. Thomas, as follows :—*' It may be 
observed that in the case of a straight worm . . . a double 
thrust bearing should be provided at one end, the other can 
then be lett free to expand or contract with the differences of 
temperature which occur when running. In the case of the 
hour-glass pattern worm, it is difücult to say what happens when 
it has to expand; presumably the casing expands too, and in 
that case a single thrust bearing at either end is the better 
arrangement." All this goes to show that the author, in 
specialising on. worm gear, has brought much common sense to 
bear on the subject. 

————  áüpgoÓ—— ——— 

The Motor Manual. 266 pp. 73 in. by 51 in. About 245 
figures. (London: Temple Press, Ltd.) 16th edition. 
ls. 6d. net; by post, is. 9d. 

The sixteenth edition of this deservedly popular manual has 
been to a large extent re-written and re-illustrated, and is 
thoroughly up to date in all matters of detail. The space given 
to the magneto in the ignition section has been enlarged, as 
that form of ignition is now becoming practically universal. 
The information regarding the care and charging of accumu 
lators is very practical, and a section is included on car-lichting 
аупатов, but on account of the comparative novelty of the 
subject this is not treated with quite the degree of detail as 
characterises the rest of this excellent little work. nor do we 
find any reference to electrical engine starters. 


ELEMENTS OF ELECTRICAL ENGINEERING. 


Edited by J. L. LA COUR, Technical Manager, Allmanna, Svenska Electrical Co., Sweden. 
JUST PUBLISHED. 16s. net. 


THEORY AND CALCULATION OF ELECTRIC CURRENTS. 


By J. L. LA COUR, Vesteras, and О. S. BRAGSTAD, Trondhjem. 
Translated by STANLEY P. SMITH, D.Sc., Assoc. M.Inst. C. E., &c. With Diagrams. 8vo. 
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BY PRACTICAL MEN 


RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen чл actual practice. 
Questions which we consider of sufficient general snterest to our 
readers will either be replied to under “Answers to Corre- 
epondents," or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which 
we consider shows the greatest тети, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance a the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, 1n his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and 1f diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both 1n 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,337. | 
Coal Mines Act Electrical Rules :—Rule 14, С (1), requires 
“the thorough examination of all apparatus (including the test- 
ing of earth conductors and metallic coverings for continuity) 
as often as may be necessary to prevent danger; and (2) the 


examination and testing of all new apparatus, and of all — 


apparatus re-erected in a new position in the mine before it is 
put into service in the new position." Under ordinary circum- 
stances how often will it be advisable to test earth conductors 
and metallic coverings, and what other ''examination and 
testing " is necessary on the following plant? How may we prove 
that we have continuity and suitable carrying capacity of all 
armour and earth conductors? We have two 2,000-kw. gener- 
ators, 5,000 volts, 40 cycles, three phase; current is transmitted 
at this pressure to three seams at different depths. In these 
seams we have haulages working direct at 3,000 volts; also in 
each seam we have transformers stepping down to 440 volts 
for pump motors and small haulage, and small lighting trans- 
formers 440 to 110 volts. The cable from the iT. switch- 
board in the power-house to each seam is three-core, paper- 


insulated, lead-sheathed, and double-wire-armoured; it is fixed | 


to sides of shafts by wooden cleats, and the shaft is compara- 
tively wet. We use the lead sheath and armour as our main 
earth connection to surface earth plate. The shaft cable is led 
to a distribution board in each seam, from which all cables in 
use are also double-wire armoured, and the armour in every case 
is used as main earth wire between each motor, &c., and main 
cable armour to surface. I may mention here that in some 
laces the cables are buried in the ground. We have two 

.I. earth plates at the surface, and one in the sump at each 
seam. We transmit about 600 kw. into each seam. The depths 
of the seams below surface are 400 yards, 500 yards, and 
680 yards. At each motor we connect up the switch, controller, 
motor frame, &c., to a common copper earth wire, and this to 
armouring of cable by means of W.I. clamps, as, of course, we 
cannot solder terminals on here underground. 

“ ASSISTANT ELECTRICIAN.” 


(Replies must be received not later than first post, May 20th.) 


CORRESPONDENCE 


BURGLAR ALARMS. 
To the Editor of ELECTRICAL ENGINEERING. 

S1r,—With reference to the letter addressed to you in connec- 
tion with the diagram I submitted to you re burglar alarms, I 
would thank your correspondent Mr. C. W. Von Roemer for 
calling attention to an error which I made in the diagram. 
Instead of single-pole switches being shown, these should have 
been ordinary two-way switches, the common terminal bein 
connected to the lamps, the two switch points being connecte 
to the distribution board and the common terminal of the 
magnetic switch respectively. This obviates the necessity of 
numerons contact arms on the magnetic switch. I enclose a 
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further diagram for reproduction if you consider it necessary 
for making the matter quite clear. In working, the two-way 
switches would permanently keep the burglar lamps connected to 
the magnetic switch, so that when occasion arose for the control 


à d 


2 Way | Switches 
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switch to be turned on these lamps would immediately light. 

So long. however, аз the control switch remained off, each of 

these burglar lamps could be worked independently by means of 

the two-way switch. ALARM. 
May 13th, 1916. 


A SPRING CLIP GALLERY 


T ordinary carrier-ring method of attaching shades 
to lamp holders has had.a long and evil reign, and has 
been responsible for much inconvenience. Even with thumb- 
screw galleries there is a risk of gripping the glass too tightly, 
or of getting the shade out of centre. The B.T.H. spring- 
clip gallery, for use with Veluria, Opalux, Holophane, or any 
other standard types of reflectors, is a great improvement. 
It is provided with a spring.clip consisting of a wire ring 
attached to thc interior cireumference, which enables the 
reflector to be securely fixed in а few seconds. This ring 


B.T.H. SPRING Cure SHADE GALLERY, SHOWING METHOD OF 
ATTACHING THE SHADE. 


can be expanded or contracted by means of a lever. To 
attach a reflector it is only necessary to place the neck inside 
the gallery and to contract the spring.clip over it by pushing 
the lever with the thumb. This method of attachment is 
not only secure and quick and positive in action, but it is 
impossible for the reflector to be gripped too tightly, or to 
be out of correct focus with the lamp. Again, the flexible 
spring.clip allows for the expansion of the glass. These 
galleries are made of stamped brass, and can be supplied 
in various finishes. They are made in two neck diameters and 
in threc depths. 


Yorkshire Local Section of the Institution of Electrical 
Engineers.—At the annual general meeting of the Yorkshire 
Local Section of the Institution of Electrical Engineers, held 
at Leeds last week, the following officers were elected :— 
Chairman: Mr. W. B. Woodhouse (Chief Engineer, Yorkshire 
Electric Power Co.). Vice-Chairmen: Mr. H. H. Wright and 
Dr. R. Pohl (Phænix Dynamo and Motor Co.). Hon. Sec.: 
Mr. J. D. Bailie (C. A. Parsons & Co.). For the four vacancies 
on the Committee, Messrs. W. M. Rogerson (Borough Electrical 
Engineer, поша Н. A. Nevill (Electrical Engineer to the 
Corporation of Wakefield), W. Lang (Callendar's Cable & Con- 
struction Co.), and F. J. Lowe were elected to take the places 
of Messrs. Barker, Bailie, Pohl, and Wilkinson, who retire by 
rotation from the Committee. 
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" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and ss Strectly Copyright.) 


Specifications Published May 15, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 


9.416/12.  Petrol-electric Traction. Н. LEITNER. In this 
system the engine drives a generator with two commutators, 
one of which supplies the power current at a variable voltage, 
while the other provides the excitation. This is varied by 
shitting auxiliary brushes. A separate constant voltage variable- 
speed generator is also provided for the lighting and other 
auxiliary services. Four figures. 

9,513/12. Heating Apparatus. J. C. P. Kirxwoop. The 
heat is regulated by an automatic regulator actuated by the 
differential expansion of dissimilar metals, which cuts out 
sections of the heating element as the temperature rises. Two 
figures. 

15,455/12. Plug Switches. A. Wynne. А switch inside the 
socket is operated by the insertion and withdrawal of a wall 
plug, which carries an extra plunger for the purpose. It is во 
arranged that the switch is not closed till the plug contacts are 
well home, but is opened (with a quick break action) well before 
they are fully withdrawn. Two four 

19,792/12. Air Filter. G. A. Mower and K. O. Hare. The 
ventilating air for turbo-generators, &c., is passed through a 
washer containing numerous spraying nozzles and eliminating 


plates to prevent spray being carried over by the air. Three 
figures. 
20.663/12. Fuses. B.T.-H. Co. (G.E. Co., U.S.A.). These 


fuses are for low-current circuits, and consist of pads of yielding 
retractury material with a number of fusible rods or threads 
passing through them, arranged in various ways, sometimes in 
conjunction with blocks of carborundum or other material of 
negative temperature coefficient of resistance, which vary the 
proportion of the current passing through the fuse according to 
its magnitude. Three figures. 

20,828/12. Commutators. W.H.Scotr. A method of construct- 
ing radial commutators with the segments held by an external hand 
and an inner ring expanded. by force from inside. Two figures. 

25,104/12. Electric Heating System. Н. Lorquist. A heat- 
ing svstem for houses in which electrically heated water cir- 
culates in pipes. and a combined switch controls the circulating 
pump motor and the heating elements. Three figures. 

26.289/12. | Metal Filaments. WESTINGHOUSE METALFADEN 
GLUHLAMPENFABRIK. Metal filaments of great length are made 
compact by forming into a helix prevented from liability to 
stretching by the inside diameter of the helix being not greater 
than the diameter of the filament. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 

Summaries of some of the more important of these patents will 
appear in our next issue. 


Arc Lamps: B.T.-H. Co. (С.Е.Со.) [Electrodes] 18,689/12; 
KorTinG & МАТНІЕЗЕХ [Blow magnet] 318/13. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Merrowsky [Insulators] 15,365/12; W. E. Co. (W. E. Co., 
U.S.A.) [Cable sheath] 16,153/12; B.T.-H. Co. (6. Е. Co., 
17.4.4.) [Protective gear] 17,680/12. 

Dynamos, Motors, and Transformers: Brown, Boveri [A.C.] 
7,298/12; PoprLEsAK [Magneto] 10,209/12; SUBMERSIBLE AND 
J.-L. Motors and Cooper [Motors] 10,654/12: NUBMERSIBLE AND 
J.-L. Morors and Poynxper [Dynamos] 10.655/12; HILDEBRAND 
| D.C.-A.C. transformation] 17,546 /12. 

Heating: Marks (Landers, Frary and Clark) 10.029/12; 
| Elements] 24,776/12; E. & О. Accessories Co., Morrison and 
Davies {Elements} 10,765/12; Maxx [Water-heater] 11,849/12. 

Ignition: PopLesak, 25.646/12. 

Incandescent Lamps: Hansen and Монк [Filament manufac- 
ture] 9,941/12; Garray [Lamps for automobiles] 27,785 /12. 

Instruments: Aron [Electrical regulation of clocks, &c.] 
25,590 / 12. 

Storage Batteries: Нк, [Electrodes for primary and second- 
arv batteries] 10.541/12. 

Switchgear, Fuses, and Fittings: Morrrrr and EDWARDS 
[Shade supports and lamplocks] 10,753/12; Scnorks [Adjustable 
peudants| 10.780/12; №атркв Dros. & THomMpson and HARRIS 
[Switches] 11,260/12;  WirrraMsoN [Portable light fittings] 
15.152/12; SirkMENS. Dynamo Works and Payne [Controllers] 
16,343/12; Јонхѕох [Regulating devices for lamps] 22,127/12; 
ScHEINIG [Wall-plugs] 25,588/12; GLENN and BnuririsH PNEU- 


change 


MATIC RaiLWAY SIGNAL Co. [Protective motor switch] 3,446/13; 
B.T.-H. Co. and Ввіттох [Motor controller] 4,093/13; Berc- 
MANN [Reversing polyphase commutator motors] 4,691/15; JoeL 
[Portable battery lamps] 5,073/13. 

Telephony and Telegraphy: Hackinc [Signalling systems] 
27,974/11; GODFREE [Automatic telephone toll recorder] 7,264/12; 
Becker [Regulating attenuation on Pupin lines for different 
frequencies] 7,903/12; Нсєһтікү [Telegraphy] 9,733/12; Avro- 
MATIC TELEPHONE МЕС. Co. (Automatic Electric Co.) [Impulse 
transmitters] 10,120/12; 'TELEPHONFABRIK A.-G. [Branch ex- 
telephone systems] 10,364/12; Martin [Telephone 
systems] 10,576/12; САшкттт [New wireless system] 10,863/12; 
AUTOMATIC TELEPHONE МЕС. Co., AITKEN, Cooper and REMING- 
TON [Intercommanicating telephones] 13,963/12; Юовплев [Wire- 
less] 14,015/12; Согрѕснмірт [Reception of wireless waves] 


25,054/12; Grisstncer [Telephonic transmitters] 2,928/13. 


Traction: BrACKALL and Jacoss [Railway signalling] 17,025/12 ; 
Eppon [Simultaneously locking and unlocking railway carriage 
doors] 24,893/12. 

Miscellaneous: SUBMERSIBLE AND J.-L. Motors and Poyxper 
[Pumping] 10,653/12; | WrEsriNGHOUsE ТәЕВЕАХС [Balancing 
rotating masses} 16,809/12; Brypoxe [Theft alarm boxes] 
27,002/12; Yarrow [Synchronising for coupling rotating shafts] 
27,095/12; AcnuENBACH [Primary Batteries] 29,847 /12. 


The following Specifications are open to Inspection at the Patent 
_ Office before Acceptance, but are not yet published for sale. 
Dynamos: Mason 8,128/13. E. 
Electrochemistry: LarrirrEAU [Liquid sterilisation by ozone 

and ultra-violet light) 9,281/13; [Liquid sterilisation by ozone] 

9,282 /13. 

Ignition: Mason 4,670/13. 
Meters: А. E.°G. [Ampere-hour meter] 9,503/13. 
Switchgear, Fuses and Fittings: Soc. L. Prerior [Switchgear 

aud switch contacts] 9,592/13. 

Telephony: SriLLE (Telepnonic reproducers] 9,644/13. 
Traction: CASTELLETTO [Electric vehicle brakes] 9,274/13. 
Miscellaneous: Krurr [Alarm signal for ordnance] 5.872/13; 


STILLE [Aluminium-acetone light sensitive cells] 9,060/13 and 
9,061/13. 


Application for Amendment 
22,542/04. Arc Lamp Carbons. KónrIiNG & MATHIESEN А.-С. 


This patent covers a method of ensuring good contact between 
a metallic core and the surrounding carbon by giving the wire 
a corrugated form before it is drawn in. The desired amend- 
ments include six verbal alterations, having the object of limiting 
the scope of the claims. | 


Grant of Patent Allowed 


2,529/12. Automatic Railways. J. J. DEscHAMPs. The Comp- 
troller has allowed the grant of this patent in spite of opposition. 
The system in question is for driverless goods trains. The 
starting resistances are external to the cars, and are connected 
to sections of the conductor rail, and an arrangement of automatic 
points is provided for to shunt cars into sidings where they 
are automatically stopped. | 


Expired Patents , 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 


Dynamos, Motors, and Transformers: B.T.-H. Co. (G.E. Co., 
U.S.A.) [Single-phase motors] 1,670/05; A.E.G. [Single-phase 
motors] 99/07. 

Heating and Cooking: Н. J. Yates and D. R. McN&zir [Doors 
and shelves for electric stoves] 2,545; 02. 

Ignition: E.I.C. and Е. Н. Harr [Distributors] 1.984 /08. 

Incandescent Lamps: Н. Zerxixc [Carbon filaments coated 
with metals or carbides] 2.4357; 06. 

Instruments and Meters: Н. Aron [Details of meters] 2,456 
and 2.467,04; Е. J. BEgavwoNT [Slot meters} 1,959;08. 

Switchgear, Fuses and Fittings: R. W. Brown 
starting switches] 2,067/03. 

Telephony and Telegraphy: E. E. 
system] 2,598) 03. 

Traction: Н. J. Jercoate [Railway cab signalling] 2,109 /02; 
E. А. MITCHELL [Surface contact slides] 11,945 /08. 

Miscellaneous: PHYSIKALISCH-TECHNISCHES LABORATORIUM GES. 
[Ballast resistances] 2.641/06; I. Н. Spexcrr [Vacuum cleaners] 
2,4/8/07; G. Н. Rayxer and C. Watton [Rock drills] 2,201/08. 
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A LIFT CONTROLLER 
V E illustrate here a new design of controller for small 
electric hoists and lifts which has just been brought out 
by the Adams Manutac- 
turing Co. (Balfour 
House, Finsbury Pave- 
ment, E.C.). This lift 
controller is arranged for 
rope X operation, the 
pulley for the rope being 
mounted on the spindle 
projecting from the top 
of the apparatus. It con- 
sists essentially of a box 
containing the necessary 
starting resistance. On 
the front of the box is 
| mounted one of the new 
eZ "-type au tomatic 
starters, which consists 
of a number of contact 
fingers which are brought 
into operation by the 
solenoid, and so arranged 
that the motor starting 
resistance 18 gradually 
short-circuited and the 
motor brought up to 
speed, and an adjustable 
dashpot controls the rate 
at which this part of the 
apparatus works. On top 
of the box is mounted a 
drum-type reversing 
switch, which, by the operation of the rope, makes the circuits 
for the motor to revolve in the requried direction, and then 
energises the solenoid on the “2 -type starter. It will be 
seen that the controller is simple and robust, which should 
go far towards ensuring its reliability. 


——————————— 
CATHEDRAL LIGHTING 


Apams LIFT CONTROLLER FOR 
Rore CONTROL. 


WE give here, through the kindness of the General . 


Electric Co., Ltd., an interior view of the choir of 
York Minster, which has recently been provided with an 
installation of Osram lamps. The way the lamps are arranged 


CHOIR OF YORK MINSTER, SHOWING ELECIRIC LIGHTING 
ARRANGEMENTS. 


shows up the beauty of the carving and tracery to its very 
best advantage, and the adoption of electric lighting will 

reserve the fabric of the Cathedral from deterioration cause 
hs the deposits formed by other illuminants. 
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ELECTRIC TRACTION NOTES 


——— 

A further conference has been held between the Postmaster- 
General and the Tramways and Light Railways Association 
and the Municipal Tramways Association on the question of 
guard-wires. The first point raised, says the official circular | 
of the Tramways and Light Railways Association, was that 
in cases where the Post Office is the second comer the Post 
Office should pay the whole cost of the guard-wires instead of | 
one half, as at present. The Postmaster-General refused to 
accept this proposition, and added that if the question із 
to be reopened he should decline to bear any part of the cost 
even in * aecond-comer '' cases. The Postmaster-General 
further refused to consider the suggestion that each party 
should pay one half of the cost of removing the existing guard- 
wires and substituting the necessary protection afforded by 
the use of insulated wires. He agreed that guard-wires might 
be removed after application to him and at the expense of 
the tramways undertaking, on the understanding that the 
Post Office engineers should be employed for removing Or 
insulating the bare wires, the cost to the tramways company 
being at the rate of 5s. 9d. per wire, or lis. 6d. per circuit. , 

The overhead equipment of the Turin-Modane section of 
the Italian State Railway gystem is now being erected. The 
three-phase locomotives to be run on this section are con- 
structed for & 25.cycle supply, and as the available power 
is at 50 cycles, transformer stations with frequency-changing 
sets are being installed. These machines will be provided 
with heavy flywheels with the object of reducing the peak 
loads on the generating station. 

The Hong Kong Tramway Co., which was started in 1902, 
is able for the first time to рау в dividend on its ordinary 
shares for last year. This is at the rate of 74 per cent. 

It is stated that Messrs. Griffiths and Co. of London are 
negotiating with the New South Wales Government with 
regard tb the financing and construction of an underground 
railway system in North Sydney. 

The Hagley Road tramway of the Birmingham Corporation, 
which has been strongly opposed by the frontagers ever since 
the line was first promoted, is now completed, but the 
opposition still continues, and is taking the form of a request 
for single-deck cars which is thought will reduce the dust 
nuisance, and also the running of “ first-class ° сагв similar 
to those now in use in Liverpool., 

A sum of £56,352 is to be transferred to relief of rates by 
the Birmingham Corporation Tramways Department. 

A bill providing & sum of £1,600,000 for the electrification 
of the St. Petersburg suburban railways has been introduced 


The sub-committee recently appointed to inquire into the 
working of the Lowestoft Corporation tramway system has 
reported against the selling or leasing of the undertaking. 
They are of opinion, however, that the-charge for current 18 
excessive, and suggest that the Electric Lighting Committee 
should reduce it to lid. per unit. The installation of meters 
on the cars is also recommended with & view to reducing the 
consumption of current. and it is also suggested that а bonus 
of 10 per cent. be paid to motor-men and conductors when 
the month's takings exceed the maximum amount previously 
taken in any month. 

The London County Council has, it i8 announced, been 
experimenting successfully with Stevens petrol-electric tram- 
ears on the South Hackney and West India Dock routes. It 
is expected that the Highways Committee will return to the 
subiect at the next Council meeting. 

The agreement between the Manchester Electricity and 
Tramway Committecs, referred to in our last issue, ів for 
30,000,000, and not for 3,000,000 units per annum 88 we 
erroneouslv stated. 

We understand that Lord Bessborough, Chairman of the 
London Brighton & South Coast Railway, has just returned 
from a trip to Germany, where he has been inspecting electric 
railway systems. 
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FARADAY HOUSE. 


ESTABLISHED 1889. 
(Proprietors : The SYNDICATE OF ELECTRICAL ENGINEERS, Ltd.) 


PRIVATE WORKSHOPS 


(Loaned to Inventors and Others.) 


Faraday House tests every kind of Electrical Machinery 
and Instrument, and all Apparatus and Materials used 
by the Electrical and Allied Industries. 

Scale of fees will be sent on application to the Secretary, 


THE ELECTRICAL STANDARDIZING 
AND TESTING INSTITUTION, 


Telep. No. : 9999 Central. Teleg.: “ Standardizing, Westcent, London.” 


FARADAY HOUSE. 


. ELECTRICAL ENGINEERING 


Mav 22, 1918. 


Why waste time and money. 
on machining 


small intricate pieces when the most complicated 
parts can be cast іп a finished state by 


“PRANA” 
Die -finished Castings 


HOLES, SLOTS, etc, CAST to 
PERFECT SIZE! ABSOLUTE 
ACCURACY GUARANTEED 
FOR ALL REPETITION WORK 


Send for illustrated мени, mentioning 
this paper; or send у e for quotation 


AERATORS, Ltd 


UPPER EDMONTON 
LONDON, N. | 
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TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


A new telephone cable is to be laid shortly between 
Marseilles and Algiers. The core will consist, according to 
the Annales des Postes, Télégraphes et Téléphones, of seven 
copper strands, each 0'8 mm. in diameter, with three layers 
of gutta percha, weighing in all 52 kg. per (nautical) mile. 
The resistance will be 9'2. ohms and the capacity 0°35 m.f. 
per mile, and the insulation resistance 300 megohms per 
mile. The armouring of the deep-sea portion will consist of 
sixteen 2'5 mm. steel wires, that of the intermediate cable 
twelve 4'5 mm. steel wires, that of the coast section ten 7 mm. 
steel wires, and that of the shore end, twelve 4 mm. steel 
wires. The cable will be laid with 4 to 8 per cent. slack. 

The United River Plate Telephone Co. has made a profit 
of £105,082 on the year. A dividend of 8 per cent. is 
recommended, and to provide for the growth of business 
& new issue of 54,000 ordinary shares will be offered to 
existing shareholders at £5 10s. per share. 

In connection with the reception of messages up to 2,400 
miles from the Fort Meyer wireless station at FT 
by the U.S. scout Salem, reported in our columns, March 
27th, p. 179, it is interesting to note in the Electrical World 
(New York) that the equipment of the Salem consists of 
the usual type of antenna 160 ft. long and 40 ft. in width. 
The sending equipment consists of a 10-kw. motor-generator 
feeding a transformer at 500 cycles, which steps the pressure 
p to 12,500 volts. Compressed air condensers and syn- 

ronous rotary spark gaps similar to those in use at 
Arlington (ELECTRICAL ENGINEERING, February 27th, p. 120) 
are used. The receiving circuit contains Fessenden liquid 
barratter and Nexon crystal detectors. In addition, the 
heterodyne receiver was used when the signals were faint 
or when interference from other stations was necessar 
Its action depends on the interaction of two persistent high. 
frequency currents—one local and the other set up by 
the received wave energy—to produce an amplified audible 
or other response. This device has now been developed 


to the point at which it is said to give increased indications 
over those normally had on the receipt of fairly well sustained 
waves, yet, because of its requirement of a considerable 
degree of persistence for amplification, it does not add to 
the false signals produced by highly damped atmospheric 
disturbances. Messages were sent in daylight from the 
Salem, and received at Arlington by two operators simul- 
taneously over a distance of 1,300 miles. The Salem was 
also able, while at Gibraltar, to receive messages at night 
from Arlington. 

The April issue of the Telefunken Zeitung, of which Siemens 
Brothers and Co., Ltd. (Woolwich), have just sent us a copy, 
opens with an obituary of Prof. Slaby from the peń of Count 
Arco, and announces that for the first time, at the end of 
January last, experimental communication was established 
between Nauen (near Berlin) and New York, a distance of 
nearly 4,050 miles. Several interesting equipments in various 
parts of the world are described, and a map is given showing 
the thirty-three stations which are to be established round 
the German coasts and frontiers for airships to be able to 
find their bearings by the “Telefunken Compass.” Several 
wireless telegraph equipments used in the Balkan war are 
also illustrated. 

The rapid progress of wireless telegraphy in Australia 
is shown by an official communication just issued by the 
High Commissioners. Of the £50,000 voted for the construc- 
tion of a chain of wireless stations during the financial year 
ending June 30th, 1913, £40,000 has already been expended, 
and stations are now transacting business at Melbourne, 
Sydney, Fremantle, Adelaide, Hobart, Brisbane, Thursday 
Island, and Port Moresby. Other stations are practically 
finished at Cooktown, Rockhampton, Mount Gambier, Gerald- 
ton and Esperance, whilst there are still others in course 
of construction at Roebourne, Wyndham and Broome, and 
also Port Darwin. 

We learn that telegrams to Honduras and Salvador are no 
longer subject to censorship, and that on the 16th inst. the 
eable between Madagascar and La Reunion was restored.— 
The Persian land-lines between Barfrouch and Mechedeser 
were down on the 17th inst. to 19th inst., and lines in 
Angola were down on the 18th inst. to Avillengues and 
Caconda.—The lines between Alep, Bagdad and Diabekir 
were down on the 19th inst. 


— 


May 22, 1913. 


LOCAL NOTES 


Devonport: Electricity Profits.—There was a net profit of 
, £390 on the working of the electricity undertaking last year, 
and the whole of this sum is to be placed to reserve fund, 
which will now stand at £8,274. The coal bill for the year, 
due entirely to increased prices, was £1,200 more than in 
the previous twelve months. 

Dover: Electricity Accounts.—There was a debit balance of 
£861 on the electricity undertaking last year. 

Supply to St. Margaret's.—The hoard of Trade has sanc- 
tioned a supply of electricity being given here by means of 
overhead cables. 

Gravesend: Rateable Value System of Charging.—The 
Borough Electrical Engineer has recommended as an alter- 
native tariff the rateable value system on the basis of 
15 per cent. of the net assessable value per annum payable 
quarterly in advance, plus 2d. per unit for all current con- 
sumed. 

Hebburn: Safety of Electric Cables.—As a consequence 
of the mysterious explosion, which occurred on March 30th, 
and which caused the death of two persons (ELECTRICAL 
ENGINEERING, April 24th, p. 228), the Council has asked the 
Board of Trade to hold an inquiry into the matter with a 
view to ascertaining whether any further steps are necessary 
to be taken to ensure the safety of the public. In the mean- 
time an application by the Northern Counties Electric Supply 
Co. to lay further high-tension cables in the town has bcen 
disapproved of unless the cables are laid in earthenware 
troughs. 

Ipswich: Electricity Accounts.—There was a loss of £1,708 
upon last year’s working of the electricity undertaking. After 
drawing this amount from the reserve fund, the balance to 
the credit of the latter is £815. The principal causes which 
have led to this result are the increase in the cost of coal, 
heavy capital charges on additional plant which is not 
at present earning revenue, and the large charge on revenue 
to cover the wages of permanent employees engaged on work 
of a capital nature necessitated by the policy of the Local 
Government Board. In the course of his report, Mr. F. 
Avton, the Chief Engineer and Manager of the undertaking, 
calls attention to the desirability of offering every inducement 
for the use of electric vehicles in Ipswich now that the 
Edison battery is being introduced into this country on a 
commercial scale. The Council is also urged to introduce the 
hiring of electric cooking and heating apparatus. During tle 
year a further fifty street gas lamps were changed over to 
electric, bringing the total number of public street electric 
lamps to 124. 

Leeds: Electric Lighting Accounts.—The electric lighting 
undertaking for the past year has again developed at a rate 
greater than in any preceding period. As the result of reduc- 
tions in price the revenue from private lighting is £1,747 less 
than in the preceding year, but the number of consumers 
has increased from 7,165 to 8,101. The total revenue, how- 
ever, has increased by £9,751, and the net profit is £15,508 
compared with £16,065 in the previous twelve months. This 
reduction, however, is more than accounted for by an increase 
of £1,885 in the amount expended out of revenue upon 
permanent works. 

Norwich: New Plant.—An official inspection has taken place 
of the new turbo-alternator and coal-conveying plant, and an 
opportunity was taken at the same time of holding an exhibi- 
tion of cooking appliances. 

Nottingham: Electro. Medical Hospital.—An electro-medieal 
hospital was opened last week, when addresses were delivered 
by Sir Lancelot Rolleston and Dr. F. H. Humphris, two of 
the leading authorities on electro-therapeutics. 

Radoliffe: Free Electricity.—It is stated that on the 
occasion of the Royal visit the Electricity Committee will 
give a supply of current free of charge to customers using 
it for decorative display purposes. 

Rothesay: Position of Electric Supply Undertaking.— 
The Council has asked Mr. J. A. Robertson, the Borough 
Electrical Engineer at Greenock, to report as to the utilisation 
of steam from the refuse destructor for generating electricity, 
and also generally on the whole question of electric supply 
in the Borough. 

Sheffield: The Wiring Department.—As a consequence of 
the recent Parliamentary decision the Corporation has sold 
its contracts for the supplv of arc lamps to Messrs. Marsh 
Bros. for the sum of £125. These contracts bring in а profit 
of £80 per annum, after meeting all maintenance charges. 
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Judging from the debate at the City Council meeting last 
week, there is stilh some difference of opinion between the 
Corporation and the contractors in Sheffield as to whether 
the former are actually carrying out the spirit of the Parlia- 
mentary decision in regard to the wiring business generally. 
Discussions are still taking place between the two parties, 
and Alderman Styring, a former chairman of the Electricity 
Committee, hinted during the debate that a greater measure 
of agreement would be arrived at if the contractors were to 
adopt a more conciliatory attitude in the matter. The con- 
tention of the contractors is that under the Act of last year the 
Corporation has the right only to keep a showroom for exhibi- 
tion purposes, and that a printed list of contractors should be 
kept or delivered occasionally to their consumers. A sub- 
committee, however, is dealing with the matter, and proposes 
to submit a recommendation to the Corporation. It is of 
interest to note that the expenses incurred by the Corporation 
in respect of the Act last year amounted to £8,749. 
Walsall: Position of Electricity Undertaking.—With refer- 
ence to the note on page 155 of our issue for March 13th, 


. we understand that Mr. E. M. Lacey, who was Pied called 


in by the Council, has now reported, and that the Electrical 
Engineer has also communicated with the Electricity Com- 
mittee with regard to certain passages in the report in question. 
The Electricity Committee proposes to hold an early meeting 
to consider the whole question. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Basingstoke.—The Borough Surveyor has been instructed 
to prepare plans and estimates in connection with an electric 
lighting scheme. 

Bridlington.—The Local Government Board has sanctioned 
loans amounting to £5,000 for electrical extensions. 

Bury St. Edmunds.—It is proposed to erect a generating 
plant for the lighting of tlie new infirmary buildings. 

Canada.— The Bowness Improvement Co., Calgary, requires 
alternators, exciters, switchboard and cable. A specification 
will shortly be received at 78 Basinghall Strect. As the date 
for receiving tenders is May 3156, the above information will 
be of use only to firms having agents in Canada who can be 
instructed by cable. 

Dundee.—Stcam and feed-piping, steam feed-pumps, hot- 
well tank, &c. City Electrical Engineer. May 30th. 

Nelson.—A loan of £4,000 is to be taken up for expendi- 
ture on mains and services during the next three years. 

Peterborough.—An inquiry has been held concerning a 
proposal to borrow £7,000 for extensions at the electricity 
works. During the course of the inquiry the inspector stated 
that, after a visit to the works, he had come to the conclusion 
that it would pay the Corporation to scrap the steam engines 
there and buy new ones, as half the coal bill could be saved 
with a modern plant. . 

Troon.—Information is being sought as to the cost of an 
electric supply installation. 

Yarmouth.—An inquiry has been held concerning a loan of 
£3,840 for the electricity undertaking. The’ new works in- 
clude a 600-kw. alternator, switchboard, travelling crane, &c. 

Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Aberdeen.— Additions to Robert Gordon's Technical College. 
Architect, J. O. Allan. 

Altrincham.—New school. 

Burton-on-Trent.— Museum and electricity showrooms. 

. Groydon.— Fire station and library in Brigstock Road. 

Dumfries.—Sanatorium. 

Dundee.— Extension of the Morgan Academy. J. G. Lang- 
lands, 31 Murravegate. 
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Neath.—New school for Glamorgan County Council. 

Newcastle-on-Tyne.— New elementary school, Rye Hill. 
Architect, J. H. Morton, Education Offices, Northumberland 
Road. 

Portsmouth.—Electric lighting of workhouse infirmary. 
Consulting Engineer, R. J. Wallis-Jones, 50 Queen Anne's 
Gate, Westminster. 

Salford.—Secondary school in Pendleton. 
Deansgate, Manchester. 

Shipley.— Additions at Otley Road school. 
Street, Bradford. 

Swansea.—Three hundred workmen's dwellings. 


| Miscellaneous 
Birmingham.—The Tramways Committee proposes to pur- 
chase seventy-five new tramcars at an estimated cost of 
£83,000. 
Liverpool.—Twelve months’ supply of stores for the Liver- 
pool Overhead Railway Co. General Manager. June 8rd. 


H. Lord, 42 
S. Bradley, Bank 


— M —— MM —— —— — —— MÀ ÁMÀ—— —— MÀ MÀ MÀ 
Pt CR CC MM ИЕНЕН 


TENDERS RECEIVED AND ACCEPTED 


Admiralty.—The Admiralty has placed a contract with the 
Dussek Bitumen Co. for " Trinidite" Insulating Box Com- 
pound, for use in Н.М. battleships, dockyards, &c. In order 
to secure this contract the material had to pass very severe 
tests, and to comply with a stringent specification, owing to 


the unusual extremes between heat and cold experienced : 


under naval conditions. 

Ashton-under-Lyne.— The tender of the Bastian Meter Co. 
has been accepted for the supply of 10-ampere meters. 

Messrs. Chamberlain and Hookham have received a contract 
for two-rate meters from the Corporation. 

Bedford.—The following tenders have been accepted :— 
B.T.-H. Co. for 125 meters; British Westinghouse Co. for 
25 meters; Dick, Kerr and Co., for a twelve months’ supply 
of lamps; Siemens Bros. and Co. for a twelve months’ supply 
of cable. 

Belfast.—The tender of Callender’s Cable and Construction 
Co. for cable has been accepted. 

King’s Lynn.—Tho following tenders have been accepted :— 
Browett Lindley and Co. for a 400-kw. high-speed steam 
engine, £1,289, steam exhaust and feed-pipes, &c., £427; 
Rees Roturbo Manufacturing Co., rotary jet condensing plant, 
£305; Phoenix Dynamo Manufacturing Co. for a 400-kw. 
dynamo, £500. 

Kobe.—The completion of the delivery of an order for 
forty-two Warner trucks by the “M and G.” Truck and 
Enginecring Co., Ltd., of St. John’s House, Minories, E., 
for the Kobe tramways, makes forty-two systems upon which 
the Warner axle has been fitted to date, including ten lines 
in the United States. The first British passenger coach fitted 
by the same firm for the Warner International and Overseas 
Engineering Co., Ltd., has just been completed and success- 
fully run. 

Lowestoft.—The Corporation has placed a contract with 
Messrs. Chamberlain & Hookham for-car meters. 

Sheffield.— The following tenders have been accepted in con- 
nection with the extensions of the Neepsend power station :— 
Turbo-alternator (Dick, Kerr) and condensing plant, Willans 
and Robinson, £23,119; three water-tube boilers, mechanical 
stokers, superheaters, economisers, pipework, &c., Stirling 
Boiler Co., £26,208. 

Sunderland.—The following tenders have been accepted :— 
Ferranti, Ltd., 50 meters: Cable Accessories Co., 100 sets of 
street-lighting fittings; and Babcock and Wileox, steel bends. 

Worthing.—A contract for extensions to the storage battery 
at the electricity works has been placed with the Hart 
Accumulator Co. 


-i 
APPOINTMENTS AND PERSONAL NOTES | 
The Glasgow Electricity Committee recommends that the 
salary of Mr. W. W. Lackie, Chief Electrical Engineer, be 
increased from £1,000 to £1,100 per annum; Mr. A. Page, 
Chief Assistant Electrical Engineer, from £600 to £650 per 
annum: and Mr. Н. B. MacCall, Accountant and Chief Clerk, 
from £375 to £400 per annum. 
There was considerable opposition at the Glasgow Corpora- 
tion mecting on Thursday to the proposed increases of salaries 
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of tramway officials, referred to on p. 268 of our issue for 
May 8th. Eventually all the salaries were increased, with the 
exception of that of Mr. James Dalrymple, the General 
Manager. 

Professor Gisbert Kapp has been appointed Chairman of 
the Engineering Section of the British Association, in place 
of Mr. J. A. Aspinall, who was originally appointed, but has 
had to resign owing to ill-health. 

Mr. P. W. Beatty has resigned the Managership of the 
River Plate Electricity Co. to take up the post of Chief 
Engineer to the Lacroze Tramway Co., Buenos Aires. 

An Assistant Station Superintendent is required at the 
MacDonald Road power station of the Edinburgh Corporation. 
Salary £200 to £250 per annum. Applications by May 30th 
to Chief Engineer. 

Mr. Colbeck, Assistant Mains Engineer at Dover, has 
resigned, and a successor is to be appointed at a commencing 
salary of £100 per annum. 

Commercial manager required by firm of accumulator manu- 
facturers. (See an advertisement on another page.) 

First-class man required for accumulator manufacture. 
(See an advertisement on another page.) 

Experienced battery-makers are required at Bradford. 


(See 
an advertisement on another page.) 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.— Messrs. G. Smith and Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£72 10s. to £73. (Last week £73 to £73 10s.) 

Advertising Agency.—Mr. E. A. Hill has resigned his 
position as advertising manager to the Foster Engineering 
Co., and is starting as advertisement writer and agent on 
his own account at 26 Stanton Road, Wimbledon. 

Engineering and Arc Lamps, Ltd.— This firm has now com- 
pleted the repairs to its Sphere Works, St. Albans, after 
the damage done by the fire on March 8th. The total damage 
due to the fire was upwards of £3,600. The works are now 
in full running order, and in addition to the manufacture 
of their well-known are lamps and accessories, the Company 
undertakes the production of any repetition work, stampings, 
spinnings, &c. 

Change of Address.—S. Bill and Co., Ltd., Electrical 
Accessories Manufaeturers, have moved to larger premises 
at 146 Queen's Road, Aston, Birmingham. | 

Electric Cooking Demonstrations.—Gillespie and Beales 
(Amberley House, Norfolk Street, Strand), sole selling agents 
for the “Tricity " cookers, are prepared, on behalf of the 
British Electric Transformer Co., Ltd., to arrange with 
electricity supply undertakings for cooking demonstrations, by 
Mr. F. S. Grogan. 

Liquidations.—A meeting of Electrocars, Ltd., will be held 
on Monday, June 16th, at noon, at 8 Great St. Helens, E.C., 
to hear the liquidator's account of the winding-up. 
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COMPANIES’ DIVIDENDS, REPORTS, 


shows a profit of £30,999, and after allowing 220.000 for 
depreciation of plant and various other items fur depreciation, 
there is a balance of £1,208, and this, added to the previous 
year’s balance, leaves £8,590 to be carried forward. The report 
calls attention to the fact that the output of the Rugby lamp 
factory has been largely increased, and on account of the rapid 
expansion of work in other departments, the Willesden factory, 
which had been specially erected for the manufacture of Mazda 
lamps, is now being devoted to switchboard work. The Curtis 
steam turbine business continues to show satisfactory results, 45 
also does the business ın Mazda drawn wire lamps. 

Cape Town and District Gas Co.—At the annual meeting 
which was held in London last week, the Chairman had to deal 
with complaints at the continued absence of dividends. which, 
so far as the past year is concerned, he attributed to the keen 
competition of the Cape Town Corporation in the supply 9 
electricity. During the past year the Corporation has reduce 
its charges from 18. to 7d. per unit, whilst there is a scale 
going down to 3d. per unit for large power users. 
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SUMMARY 


OwiNG to pressure on our space we have been obliged 


to omit our usual fortnightly cartoon this week. 


THe full progratume of the I. M.E.A. London Con- 
yention, from June 17th to 21st, is given on page 298. 


Tue results of an extensive series of tests of metal 
filament lamps which have been made at the National 
Physical Laboratory, have been published in a report 
by the Engineering Standards Committee. Some con- 
siderable degree of depurture from their nominal rating 
was found in most makes of lamp. With regard to 
life the proportion which failed before 1,000 hours is 
discussed, as well as the reduction in candle- -power of 
those surviving, with a view to framing a satisfactory 
standard specification. (Page 298.) 

AN important feature of the joint meeting of the 
Institution of Electrical Engineers and the Société 
Internationale des Electriciens, held in Paris last week, 
a long report of which occupies a large part of our 
present issue, was a discussion on electric railway 
traction, based on six Papers. In one of these M. 
Parodi reviewed some of the economic aspects of 
electric traction, illustrating the subject with examples 
from American practice, and giving incidentally in- 
teresting comparisons of steam and electric locomo- 
tives. His views inclined to favour continuous current 
traction, an attitude also adopted by M. Mazen in his 
description of the new electrification scheme of the 
Ouest-Etat Railway. M. Gratzmuller took up the con- 
troversy of the systems more in detail in his Paper on 


—— 


high tension continuous current traction, which he 
supplemented in the discussion with an almost equally 
warm advocacy of single-phase working. Single phase 
was also championed by M. Latour, who contrasted 
different types of motors, and was further illustrated 
by M. Jullian in his description of the experiments on 
the Midi railway. In the discussion, the coming 
British examples of continuous current traction at 
about 3,000 volts were mentioned by Mr. Roger Smith, 
and the important question of interference with tele- 
phone circuits was raised by Mr. Slingo and others. 
Another branch of electric traction was dealt with by 
M. Damoiseau in a Paper on petrol electric cars for 
railways. The Papers and discussions, taken as u 
whole, set forth admirably the fentures and relative 
advantages and disadvantages of the various systems 
of eleetrie railway traetion, and form an excellent re- 
view of the whole subjeet, especially as the main 
general points for and against the various systems are 
conveniently summed up in the discussion. (Pages 
299-303.) 


Wer publish some notes on the two large power 
houses visited, and an illustration of the 11,000 Brown 
Boveri turbo-alternator at the St. Denis Station. 


(Pages 303-4.) 


On the consideration of Mr. Highfield's Paper on 
the H. T., D. C. series power transmission system, M. 
Thury himself took a prominent part i tio discus бол. 
(Pages 304-5.) 

Оск report also deals with the visits made to the 
tramway and railway depóts in Paris, and the wireless 
telegraph installation on the Eiffel Tower, with par- 
ticular referencé to the arrangements for sending out 
international time signals, to which a lecture by Com- 
mandant Ferrie was devoted; an account is given of a 
lecture by M. Claude on the application of tubes of 
neon gas for lighting; and finally an abstract is given 
of a Paper by Mr. W. Slingo, deseribing new traftic- 
distributing plant which is being installed in London 
telephone exchanges to level the load curve of the 
operators. (Page 306.) 

METHODS of obtaining single-phase currents from 
three-phase circuits are discussed in our Questions and 
Answers Columns. (Page 307.) 


A METHOD of obscuring lamp bulbs, and a watertight 
gland for cables passing through bulkheads, are de- 
scribed on page 308. 

A REVISED set of model regulations for the installa- 
tion of overhead power lines has been issued by the 


Board of Trade. (Page 306.) 


Tue Loetschberg tunnel electric railway is to be 
opened for traffic in June. This marks an important 
step in electric traction, as it is the first application of 
the 15-cycle 15,000-volt single-phase system for heavy 
work.—The House of Commons has passed a motion by 


which trolley-'buses in London will be subject to the 
veto of the Borough Councils. (Page 309.) 

THE criminal libel action by the Managing Director 
of Marconi’s Wireless Telegraph Co. against Mr. Cecil 
Chesterton, editor of the New Witness, is being heard 
at the Old Bailey.—Action is being taken against the 
directors of Marconi's Wireless Telegraph Co. on behalf 
of some English shareholders to recover & large sum 
said to be the difference between the par value and 
selling price of 500,000 shares in the American Mar- 
coni Co.—The United States Government has placed 
an order with the Poulsen Co. for a long-distance wire- 
less station at Colon.—The Marconi Co. are instituting 
patent infringement proceedings against the American 
Poulsen Co. (Page 309.) | 

NoTICE is given that the National Telewriter Co. 
intend to seek an extension of life of one of their 
patents, covering some details and the arrangement of 
telewriter apparatus. The Western Electric Co. are 
seeking to amend a specification for telephone switch 
hooks. The specifications published by the Patent 
Office last Thursday include one for a lead-antimony 
cable sheathing by the Western Electric Co., and one 
by the Submersible and J. L. Motors, Ltd., for & sub- 
mersible induction motor. (Page 310.) 

THE Toronto Electric Lighting Co. has offered its 
undertaking to the Toronto Government for £5,000,000. 
—The Galashiels Council has decided not to undertake 
& municipal electricity scheme.—The Suffolk Elec- 
tricity Co. has made arrangements for wiring tents on 
the beach at Felixstowe.—Investigations are being 
carried out at Portsmouth with a view to evolving an 
attractive power tariff. (Page 311.) 

AN expenditure of £52,350 is contemplated on new 
plant at Leicester; £24,440 at York; £3,750 at Bootle; 
£25,000 at Norwich; £8,000 at Hammersmith; £6,400 
at Darwen; and £6,100 at Limerick.—E.H.T. switch- 
board is required at Oldham: 1,500-kw. turbo-alternator 
and condenser at Rawtenstall ; an electric tramway 
system is to be erected at St. Michael’s (Azores), and 
1,157 street gas lamps are to be converted to electricity 
at Bristol; quantities of telephone material are re- 
quired in Servia; transformers at Hammersmith; and 
four electric gantry cranes at Belfast. (Page 311.) 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, MAY 30ru. 
Institution of Electrical Engineers. 
8 p.m. Annual general meeting. 
8 dom а “Practical Application of Telephone Transmission 
alculations," by A. J. Aldridge. 


THURSDAY, JUNE 5тн. 
Institution of Mining Engineers. 

11 am. At Burlington House, Piccadilly. Among the 
papers to be теш will be ''Insulated and Bare Copper 
and Aluminium Cables for the Transmission of Elec- 
trical Energy, with Special Reference to Mining Work,” 
by B. Welbourn. 


The London Electrical Engineers. 


(To-Day) THuRsDAY, May 20¢tH.—C. Company. Fripay, May 30TH.—D. 
Company. MONDAY, JUNE 2ND.—A. Company. TUESDAY, JuNE SRD.—B. Com. 
pany. THURSDAY, JUNE 5ru.—C. Company. FRIDAY, JUNE 6rH.— D. Company. 
Infantry Drill, 7 to 9 p.m. Technical Instruction for all Members on the Sixth 
Rate aud for all Candidates for Higher Rating, 7 to 9 p.m.  Musketry Instruction, 
9 to 10 p.m. 

SATURDAY, JUNE 7TH.— Headquarters open from 10 a.m. till noon. 


THE 1.M.E.A. LONDON CONVENTION 


HE full programme of the London Convention of the 
Incorporated Municipal Electrical Association, which will 
be held from Tuesday, June 17th, to Saturday, June 21st, has 
now been issued. The headquarters of the Council will be 
at the Hotel Cecil, and the mectings will be held, with one 
exception, at the Institution of Electrical Engineers, where 
an exhibition of cooking, heating, and other electrical appli- 
ances will be held during the Convention. 
The Convention will be opened by Mr. W. Duddell, Presi- 
dent of the Institution of Electrical Engine 'ers, on the Tuesdays 
morning, and the address of Mr. C. E. С. Shawfield (ex- 
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president of the Association), and a Paper by Dr. S. Z. de 
Ferranti on ‘‘ Prime Movers for Electric Power," will be read. 
In the afternoon visits will be made to the generating station, 
of the London Electric Supply Corporation at Deptford and 
the Corporation Electricity Works at West Ham. 

At Wednesday morning's meeting discussion will be held in 
camera by members and delegates only on the I.M.E.A. Bill 
and Heating and Cooking. The London Electrie Railway 
Power Station at Lots Road will be visited in the afternoon, 
and the Annual Dinner will be held at the Hotel Cecil in 
the evening. 

The Thursday will be spent at Kingston-on-Thames. In 
the morning, after an address of welcome by the Mayor at 
the Empire Theatre, Papers will be read by Mr. J. Christie 
on air filtration, and by Messrs. W. H. L. Watson and R. J. 
Mitchell on electric vehicles. The latter Paper will be intro- 
duced by Mr. A. H. Seabrook, and a demonstration of batterv- 
driven vehicles will be given after the meeting. A river trip, 
including Weybridge and Hampton Court, has been arranged 
for the afternoon. 

On Friday the Annual General Meeting will be held, and a 
Special General Mecting to consider alterations in the Articles 
of Association, and on Saturday morning a visit will be paid 
to the Humphrey gas pump installation at the new Chingford 
reservoir. 


RATING AND LIFE TESTS OF TUNGSTEN 
LAMPS 


REPORT on a long series of experiments on tungsten 

filament lamps, which have been carried out by the 
National Physical Laboratory, has been published by the 
Engineering Standards Committee in two parts, one containing 
the text and the other curves by which it is accompanied. 
The tests in question were undertaken at the request of the 
Sectional Committee on Electrical Plant in order that the 
sub-committee, which is considering the drafting of a general 
specification for glow lamps, might have as much detailed 
information as possible. The experiments were directed 
mainly upon obtaining data as to the degree of uniformity in 
batches of lamps of given rating and their behaviour on 
life tests. 

A very large number of lamps were tested; but the names 
of the makers are not given. The tests of initial rating are 
plotted in *' target diagram ” form, and the general conclusion 
is that individual lamps at present on the market vary con- 
siderably from their nominal ratings. The case of one maker, 
where the lamps were taken from a consignment supplied 
to a Government Department, is, however, cited as showing 
what can be done by careful rating. Forty per cent. of the 
batches tested came within the limits required by the British 
Standard Specification for carbon filament lamps (+124 per 
cent. for c.p. and +8 per cent. for watts), and the same per- 
centage fell within certain limits based on watts per candle- 
power, which have been put forward by some of the British 
lamp-makers in a suggested draft specification framed on the 
lines of the official specification employed in the U.S.A. On 
the basis of watts alone, 48 per cent. fulfilled the Standard 
Specification and 79 per cent. the makers’ requirements. 

In the life tests the lamps were all run initially at 12 
watts рег c.p. Ав this condition was found, by previous ex- 
регіспсе, to give a diminution of c.p. of about 20 per cent. 
after 1,000 hours (a basis suggested by the American definition 
of “life” as the number of hours, until the c.p. decreases 
to this extent or until the lamp breaks if within that period). 
In the tests 714 per cent. of the 220-volt lamps and 82 per 
cent. of the 105-volt lamps broke before 1,000 hours, and 
these had average lives of 441 and 540 hours, and those which 
survived diminished, on the average, 191 per cent. and 19:6 
per cent. respectively for the high and low voltages. The 
general bearing of the results of the tests is discussed at some 
length. 1. 15 remarked that the test life of a lamp is ter- 
minated either by the burn-out of a filament or bv the c.p. 
falling a certain amount after a specified period. The fall of 
eandle-power is very sensitive to the watts per candle, the 
burn-out only so to a small extent. Finally, the following way 
of treating the matter is recommended as preferable to the 
American specification: namely, to “specify that when the 
lamps are run at a certain prescribed efficiency, the average 
fall in eandle-power of those lamps which reach 1,000 hours 
shall not exceed 20 per cent. of the initial eandle-power."" and 
"that the averaze number of burning hours, of all the test 
lamps of a given rating, up to 1.000 hours, must not be less 
than a given amount." Jn this figure, for example, 850 hours 
is suggested for 100.volt 50-watt lamps, 750 hours for high- 
voltare 50-watt lamps. 
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JOINT MEETING OF THE BRITISH AND FRENCH INSTITUTIONS OF 
ELECTRICAL ENGINEERS IN PARIS 


HE Joint Mecting of the Institution of Electrical Engi- 

neers and the Société Internationale des Electriciens was 
held in Paris last week at the invitation of the latter Society. 
As was stated in our last issue, over 100 members accom- 
panied by several ladies crossed to Paris on the Tuesday, and 
others joined the party there. The Members of Council who 
took part in the meeting were Mr. Duddell ((President), Prof. 
G. Carey Foster (Past President), and Messrs Judd, Snell, 
Hammond, Highficld, Jenkin, and Roger T. Smith. 

The President of the French Society, in opening the mecting 
on Wednesday, welcomed the visitors and thanked them for 
coming in such numbers. He added that the Société Inter- 
nationale des Electrieiens had not forgotten the cordial recep- 
tion given to their members in England in 1906. 


Electric Railway Traction. 

Six Papers on electric railway traction by French authors 
were then formally read in abstract at a very rapid rate in 
French by M. Joly, the General Secretary of. the French 
Society. Wo give the main points in the several Papers 
below. Translations of the Papers, more or less in full, 
“may be obtained from Mr. Rowell, Secretary of the Institu- 
tion of Electrical Engineers. A short discussion on the Papers 
took place on Wednesday, and the discussion was resumed on 
Friday. 

HIGH-TENSION CONTINUOUS CURRENT. 

М. І. GRATZMULLER dealt in the first Paper with the high- 
tension direct-current system. When the power station is at a 
considerable distance from the track, three-phase generation, he 
said, was the obvious solution, but to keep down the weight 
of the turbo-alternators a frequency greater than 25 was 
desirable unless rotary converters were to be used in the sub- 
stations. The motor generator for pressures below 1,200 volts 
was too expensive. The cascade converter did not show to 
advantage unless the frequency was high, e.g., 50 cycles per 
sec., or unless the output was sufficient for the A.C. stator to 
be supplied with high-tension current. For rotary converters, 
50-cycle current could be satisfactorily used, but the continuous- 
current pressure could not be raised to more than 750 volts. Гог 
higher pressures the converters should be put in series. 

lf the station was so near the track that there was no need for 
a higher transmission pressure than 1,200 or 2,400 volts, 
dynamos driven by water turbines would work satisfactorily up 
to 1,500 volts with a single commutator, and machines with two 
windings and two commutators could give the higher pressure. 
With steam turbines he preferred to generate alternating current 
and to transform it. In this connection, the Author said that 
more and more interest was likely to be taken in increasing the 
speed, and consequently the frequency, of turbo-alternators. 

he mercury converter, whatever might be the frequency, 
allowed the alternating current to be rectified with a constant 
fall of pressure. It was being perfected; apparatus of a 
capacity up to 500 kw. already existed, and for high pressures 
its efficiency was nearly unity. With regard to overhead con- 
ductors, 5,000 volts’ pressure would probably be the safe limit 
for some time to come, but since a current of 500 amperes at 
this pressure supplied a power of 1,500 kw., it would appear 
that powerful locomotives could only be utilised where a third 
rail was installed. Dealing with the motors, the Author inferred 
that with the same internal diameter, length of iron, and weight 
of windings it should be possible to obtain the same torque in 
normal working, whether the motor was wound as a con- 
tinuous current or three-phase induction motor. Although the 
single-phase motor was clearly heavier, the difference was not 
so great as was formerly given, the difference being only 15 per 
cent., and not HM. 

/2 

The Author then passed on to a comparison of the shunt and 
series motor, and the commutation of series continuous and 
alternating current machines, the result arrived at being that 
continuons-current motors with distributed compensating wind- 
ings would probably come to be adopted. There was no special 
technical difficulty 1n the design, idt seemed that the pressure 
of 1,200 volts per motor should be easily reached when multiple 
units were employed, апа 1,5C0 volts for locomotives. Un- 
fortunately, at low powers it would often require two turns per 
coil; series winding would naturally be used. А locomotive 
of 2,000 h.p. at 3,000 volts could thus be constructed with two 
motors in series or motors having two commutators. The current 
required would then be approximately 500 amperes. The use 
of aluminium for the rotors appeared very suitable, and the 
increase in electrical resistance could be largely compensated for 
by the increase in peripheral speed for the same centrifugal 
force. Owing, also, to the recent improvement in gear cutting, 


reduction gear could be used, as was done for the locomotives 
for the Lotschberg. ‘This increase in peripheral speed, coupled 
with forced ventilation, would enable the weight of the motors 
to be reduced by about 50 per cent. Comparing enclosed, semi- 
enclosed, and locomotive motors, the conclusion was that 
auxiliary fans or water-cooling was not justified; each rotor 
should act as its own fan, and produce a current of air which 
would enter near the shaft through a bearing, and pass through 
the centre of the commutator and the iron stampings of the 
rotor. Numbers of small passages should be avoided, and the 
commutator might be provided with vanes. 

For the controlling arrangements, any of the well-known 
systems could be employed; but with the usual American prac- 
tice of providing two motors, each for half the total pressure, 
and connecting them in series, it was to be feared that slipping 
might cause an undue pressure to come on one motor. On the 
question of braking and regeneration, especially where starting 
and stopping are frequent, there was the solution in the use of 
boosters on one or more cars. If V were the pressure of the 
line, and the booster pressure varied from —V to +V, and if 
one of the terminals were earthed, no point of the motors could 
be at a pressure greater than +V. During the periods of 
regeneration, the only essential point would be that the excita- 
tion of the motors should not be provided by putting them in 
series with the field magnets. It might evidently be obtained, 
more or less directly, from the boosters, or from an auxiliary 
exciter attached to the machine. Moreover, for the starting 
period it was desirable that the motors should retain their series 
characteristics. If merely varying the excitation of the booster 
would allow the whole control apparatus to be done away with, 
and the extra power taken by the dynamo was only equal to the 


` total power of the driving motors, it followed that great peri- 


pheral speeds and artificial cooling made this solution the one 
to be adopted. In this connection, the system due to Messrs. 
Macfarlane and Burge, using the C. M.B. converter (ELECTRICAL 
ENGINEERING, Vol. V., p. 629, and Vol. VIII., p. 101), was 
mentioned, and criticised thus: For equal speeds there was no 
saving of material in the armature, but the length could be 
reduced whilst the diameter was increased. On the other hand, 
there was no longer any symmetry in the machine. The mag- 
netic bridges between the poles had to carry all the flux from 
one pele, and not half, as in a multipolar machine; moreover, 
the leakage from pole to pole would be very large, the armature 
reaction would be unsymmetrical in regard to the short-circuited 
brushes, and it was ditlicult to see how to utilise auxiliary poles 
or à compensating wiuding in this machine. ' 

In conclusion, the equipment of the principal manufacturers 
was bricily described, and a list of undertakings working at 
from 600 to 3,000 volts continuous-current line pressure, in- 
cluding those systems in America using both 600 and 1,200 
volts, was given. Finally, it was pointed out that the name 
high-tension continuous-current traction is not very happy, as it 
implies an entirely new type of apparatus. As a matter of fact, 
it only marked steady development. The trains from Ville- 
frache to Bourg-Madame worked at 850 volts. Sections of the 
Buda-Pesth system were run at 1,000 volts; and locomotives 
taking current at 2,400 volts were in operation, while 3,000 volts 
was talked of. This progress was justified by the improve- 
ment in commutation and to recent methods of insulation by 
means of mica and impregnation. The advantages of con- 
tinuous current were principally the large starting torque, good 
commutation, and light coaches. The drawbacks were the use 
of an exposed high-tension rotating part—particularly dangerous 
in damp localities—the use of a commutator, and the control of 
the large currents necessary when a large amount of power was 
required. 

SINGLE-PHASE. 

M. Marius Latour contributed the second Paper, which was 
chiefly devoted to a consideration of series and repulsion motors. 
Referring, first, brietly to, mechanical considerations, however, 
he recommended that the motors should be mounted on springs, 
so that dangerous resonance effects, such as arise at certain 
speeds with mechanical! transmission, can be avolded, in so far 
as these arise from tluctuations in the torque. In addition to 
the mean rotation of the motor, there is an oscillatory move- 
ment which is liable to produce a leading wattless E.M.F. in 
the armature. He then referred to extensive tests which had 
been carried out by the Compagnie du Midi with the following 
motors :—(1) the simple repulsion motor (Brown, Boveri) and 
the compensated repulsion motor (A.E.G.); (2) the series motor 
with a transverse local field for compensating the electromotive 
force of short-circuit under the brushes (Jeumont), and the 
series motor with an elliptical field (French Thomson-Houston 
Co.), and the well-known Westinghouse series tvpe. The 
Author remarked that in the repulsion motor at speeds above 
synchronism the transverse field increases in strength, the iron 
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losses increase, and commutation becomes unsatisfactory, until, 
at /2 synchronous speed, commutation is worse than that of 
the series motor. The compensated repulsion motor, on the 
other hand, works at approximately unity power factor, due to 
the property of commutator motors with short-circuited brushes 
of having no inductance at synchronous speed and negative 
inductance above that speed, even when supplied with simple 
alternating current. As indicated by the name, the other two 
types have an additional winding perpendicular to the brush 
axis connected up so as to give commutating fields. The results 
of mathematical investigation of these motors are that in all 
cases the commutator should run at a high peripheral speed, 
for which gearing is necessary; this is used on the Jeumont 
and Westinghouse locomotives, and on the Oerlikon locomotive 
for the Lotschberg, and appears to give entire satisfaction. At 
a frequency of 15 the repulsion-type motors are heavy, and the 
efficiency does not improve with lower frequency, whereas with 
series motors it approaches more nearly to that of a continuous- 
current machine. With regard to commutation, the narrower 
the auxiliary poles the smaller the losses. "This necessitates a 
small rotor tooth-pitch. Thus a large number of poles, high 
speeds, and small air-gaps are required. At a frequency of 15 
commutation losses could be reduced to 025 per cent. 


ELECTRIFICATION OF THE CHEMIN DE FER DU MIDI. 


M. JULLIAN gave some interesting information in this Paper. 
Some of the track is standard gauge and some metre gauge. 
When all the proposed electrifications are completed there will 
be 622 km. of line electrified, of which 327 km. are now work- 
ing, and 227 are to be electrified under an agreement with the 
State dated July 4th, 1908, and 68 km. of line crossing the 
Pyrenees. If the generating stations at Eget and Toulon can 
supply sufficient energy, it is also proposed to electrify the line 
from Perpignan to Villefranche, in the eastern Pyrenees. The 
lines to be constructed in the Pyrenees have steep gradients, 
chietly between 1:5 and 32 mm. per metre, and the mean 
practicable speed is about 60 km. per hour. Current at 12.000 
volts, 16 cycles. is used throughout. It is generated at 6,000 
volts single phase, transmitted at 60,000 volts to five sub- 
stations, where it 1s stepped down to 12.000 volts and fed into 
the overhead conductor. Balancing the extra cost of the 
generators for single-phase supply over three-phase against the 
reduced cost for switchgear and transmission lines, the advantage 
is on the side of the former. In the experimental line from 
Villefranche to Vernet-les-Bains, six types of overhead equip- 
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ment have been established : four of these belong to the simple 
catenary type, one to the double catenary, and one to the rigid 
type. The spans are 100 metres, 60 metres, or 50 metres, and 
the longer sections are provided with compensating arrange- 
ments. Аз a result, is was found that on the lines comprising 
fairly numerous curves of a radius between 350 and 800 metres, 
and worked over by trains at speeds of between about 75 to 
80 km. per hour, but not exceeding 90 km. per hour, the choice 
should fall upon the simple uncompensated catenary type for 
spans of between 50 to 60 metres, and with pull.offs on the 
curves to bring back the overhead conductor towards the centre 
of the track when necessary. The catenary cable should’ in 
this case invariably be anchored to the insulator at each bracket. 
With regard to poles, those made of reinforced concrete are too 
expensive and too heavy for existing lines, and the “Midi” 
type of pole, composed of old rails fastened tógether, is very 
suitable for single-track lines. For double track, however, 
lattice poles must be used. The high-tension transmission lines 
to be used, generally two in parallel, are of aluminium, and ‘most 
of the insulators are of glass; some, however, are of porcelain. 
On the question of cost, on the lines already constructed it comes 
out to about 19,500 fr. per kilometre for single track, using 
" Midi " poles, and 21,500 fr. per kilometre for double track. 
Tests are still in progress with locomotives and motor-cars. 
The corditions are that the locomotives must be capable of 
starting a 400-ton train on an up-grade of 11 mm. per metre, 
and in addition of hauling a train of 100 tons at a speed of 
60 km. per hour, and a train of 280 tons at a speed of 45 km. 
per hour over the hilly section from Ille to Villefranche. which 
has long and numerous gradients of 17 mm. per metre, and 
some even of 21 mm. n a down-gradient these locomotives 
are to be able to deal, by electric braking alone, with the same 
loads at speeds capable of being regulated by the driver between 
the up-grade speeds and one-half of those speeds. The electric 
braking may be regenerative or else by resistances. The motor- 
cars must haul a train of 100 tons. motor-car included, over the 
same gradients at a speed of 65 km. per hour. Three loco- 
motives have satisfied the conditions. They were constructed 
by the Ateliers de Constructions Electriques du Nord et de 
l'Est. by the French Thomson-Houston, and Westinghouse 
Companies. The motor-car constructed by the latter firm also 
satisfied the conditions. For the protection of telegraph lines 
from disturbances, apparatus due to M. Girousse has been found 
successful and adopted. and with regard to the telephone, the 
Administration is about to replace ordinary insulators by others 


May 29, 1913. 


— — —— — mue uem = ae эйе zo ees — M ———M 


— — 


of greater insulation resistance, to transpose the two lines every 
500 or 400 metres, and to insert transformers between the lines 
and the receiving apparatus, to save users from risk of shocks. 


THe Paris SUBURBAN SYSTEM OF THE (WESTERN) STATE 
RAILWAYS. 


М. А. N. MAZEN commenced his Paper on this subject by 
some data giving an idea of the magnitude of the Ouest-Etat 
railway system, which involves some 1,640 trains per day enter- 
ing and leaving Paris. Due to the mixture of suburban and 
long-distance traffic and the rapid increase of both, a condition 
of congestion has been brought about which necessitates increase 
in the carrying capacity of the lines such as cannot be effected 
as long as steam traction is used exclusively. The Author says 
that it is useless to try to exceed a maximum of 12,000 
passengers per hour per double track with steam, whereas 
the well-known advantages of electric traction enable this to 
be far exceeded. The Métropolitain, with trains of five coaches 
‘carrying 500 passengers, is able to deal with an hourly total of 
12, passengers. With carriages 3 m. instead of 2:40 m. wide. 
and 22 m. instead of 14 m. long, and assuming eight carriages 
per train, the enormous figure of 40,000 passengers per hour is 
reached, or, considering seats only (no standing), that of 20,050 
passengers per hour. No section of a steam line, he says, can 
deal with more than 100 trains in each direction per day, whilst 
it is agreed that on electrified lines this figure may reach 350. 
Such developments would also hasten the increase of traffic, and 
in this connection it is remarked that the electrified line from 
the Invalides to Versailles has shown traffic increases of from 
12 to 13 per cent. per year, while the other steam lines showed 
increases of barely 2 or 3 per cent. The Author then briefly 
reviewed the reasons for adopting continuous-curr2nt, 650-volt, 
third.rail svstem in preference to single-phase or a higher con- 
tinuous pressure, including the lighter weight of the equip- 
ment and the avoidance of trouble with overhead lines and of 
interference with telephone circuits, &c. The system is also 
used for all the existing heavy electric traction schemes in 
Paris. In the scheme, current is furnished by sub.stations 
receiving energy in the form of alternating three-phase current 
at 25 cycles, 15,000 volts, by duplicate feeders from two 
generating stations. To avoid trouble from frost after a thaw, 
a conductor rail with under collection was proposed. This rail 
weighs 76 kg. per metre. It is carried by supports of impreg- 
nated wood of a type similar to that used on the Invalides- 
Versailles line. А single type of electric carriage is used, built 
to contain all the elements required for suburban service, namely, 
guard’s van and first and second class compartments. This 
coach can carry 100, including "straphangers." During much 
of the time the service will be carried on by single-coach trains. 
During the time of heavier traffic, and on the more busy sections, 
the trains will be composed of several similar coaches. It is 
also intended to run special electric trains fcr parcels service. 
The motor-coaches collect the current by a special universal shoe, 
either from the upper or under surface of the rail. The sub- 
stations, placed wherever possible at junctions, contain rotary 
converters of 1,500, 1.000, and 750 kw. output. Their distance 
apart'varies from 5 to 8 km. А control system allows a varia- 
tion in the voltage of the supply, and of several sub-stations 
being put out of action during slack hours. The construction 
and working of the two power stations at Moulineux and at 
Bezons has just been entrusted, aftér public tender, to an in- 
dustrial syndicate. They contain turbine units of 5,000 kw., 
and when the installations are complete will have a capacity 
of about 60,000 kw., and will furnish about a hundred million 
kw.-hours per annum. "There is a sliding scale of charges under 
which, when.the stations are finished, energy will be sold to 
the State at an inclusive charge of about 5 centimes per 
kilowatt-hour. This scale contemplates the ultimate utilisation 
by the State of the energy coming either from the Rhone or 
from the coal-mines in the north. 


PRACTICE IN THE UNITED STATES. 


M. Н. Paroni in a long Paper sketched, first, the differences 
between American and Continental conditions, emphasising par- 
ticularly the greater rate of increase of traffic in the United 
States, and the reasons why, with the longer distances, larger 
trucks and heavier trains, merchandise could be carried in 
America at about half the cost at which it can be in Europe. 
The question of suburban traffic was also taken up, and the 
facilities for increasing the frequency of trains afforded by 
electric traction was particularly dwelt upon. From statistics 
it appeared that in America the logarithm of the receipts was 
about proportional to twice the logarithm of the increasing 
population. Statistics were also given with regard to electric 
tramways in America, and comparisons were made between 
single-phase and continuous-current systems, from which it 
appeared that the cost per car km. on the tramways, which is 
05 franc for D.C., should come to 0°59-0°60 francs for single- 
phase, as a result of the greater cost of repairs and mainten- 
ance. The differences between these systems of traction as 
applied to railways would be much greater. The relation 
between traffic and expenses which must exist for electrification 
to be remunerative was next investigated. Assuming the net 
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cost per car km. to be 0:6 franc, and the average cust of trans- 
port per passenger km. 0°06 franc, then, if the total annual 
number of car km. per km. of line be N, and the average 
number of passengers per car f, the relation between the traffic 
and the annual revenue wil] be for a ratio of working expenses 

; ., 60 

to receipts of 60 per cent. 0°60.V + 10,000 = 0'06.V / 100° 
On this basis, the Author calculates that the passenger traffic 
of the New York, New Haven, and Hartford Railway, which 


.is quite exceptional, would almost justify a general electrifica- 


tion of the lines of that company, but for the New York 
Central Railway and the Pennsylvania Railway the electrifica- 
tion should be restricted to those lines where the average traftic 
per car is sufficient. Comparison follows between the con- 
tinuous-current working of the New York Central and the 
single-phase working of the New Haven lines. The former 
affords a suburban service by means of motor-cars, whilst the 
latter employ almost exclusive!y locomotive traction. The four 
600-h.p. single-phase motor-cars in service only ensure a few 
trains a day. There is reason to believe, continues the Author. 
that the use of single-phase motor-cars has not been extended 
owing to their weight and high price. Even by admitting that 
the cost of traction is exactly the same for the two systems, 
single-phase working will be more expensive than continuous- 
current working by reason of this extra weight, and the service 
will certainly be inferior owing to the insufficiency of power of 
the motor-cars. Figures are then quoted to show the much 
higher cost of maintenance of the single-phase equipment. 

Some questions involved in real main-line service were next 
gone into. 'The author thinks that in the future. with con- 
tinuous current, it is probable that the pressure will be limited 
to 1,200 volts, at least for the electrification considered by the 
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New York Central Railway, so as to be able to retain without 


change the inverted third-rail conductor. As regards ordinary 
alternating current, he has reason to believe that a method of 
supplying current will be adopted similar to the three-wire 
continuous-current distribution by connecting the running rails 
to the centre of a transformer winding at 22,000 volts, of which 
the terminals would each be connected to one of the two over- 
head conductors serving adjacent lines. Trouble with neigh- 
bouring telephone lines may be diminished by crossing the outer 
conductors at intervals. Whatever system of traction is 
adopted, the ordinary method of working railways ought to be 
retained, and the trains should be drawn by as powerful, light, 
and fast a locomotive as possible. Curves given in the: Paper 
of the draw-bar pull of different classes of steam and electric 
locomotives are reproduced here. It is pointed out that these 
electric locomotives were really constructed to develop their 
maximum power at about 60 km. per hour, corresponding with 
a suburban service. In the United States there are по соп: 
tinuous-current or single-phase locomotives which are really very 
powerful at their maximum running speed, whereas there are 
very interesting examples in Europe of three-phase locomotives. 
The locomotives now in use in the Simplon Tunnel develop at 
70 km. per hour a draw-bar pull of 6, kg.; the new loco- 
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motives which are under construction, however, will weigh 86 
tons, and will develop 3,000 h.p. at this same speed of 70 km. 
per hour. The Italian State Railways, also using three-phase 
equipment, have actually ordered 10 locomotives able to develop 
2,00v-2,4UU h.p. at 100 km. The Author suggests that, while 
locomotives with a series characteristic are suitable for sub- 
urban conditions, something more approaching a  shuut 
characteristic is required for main-line working. In this 
respect, three-phase locomotives would be far superior to the 
others, as their weight would be considerably less, being some- 
thing like 30 kg. per horse-power. The lightest single-phase 
locomotives that have been built, at least in America, weigh 
more than 60 kg. per horse-power. In the United States the 
uestion which is primarily occupying the manufacturers and 
the railway companies is what method of drive to adopt for 
the motor axles; the three companies which have in service 
locomotives capable of hauling express trains have employed 
radically different methods, viz., connecting rods, a direct drive, 
and a dive through gear and a hollow shaft. For high speeds 
the first seems to be preferred. The obtaining of high-speed 
locomotives with total adhesion and as light as possible appears 
to be the vital problem of main-line traction. Two types of 
locomotive being built are described. One, of the American 
General Electric Co., for the New York Central, has eight 
300-h.p. direct-drive motors on each axle. It is articulated 
throughout, and the single body rests on two trucks, each with 
two bogies. The other, being built by the Pennsylvania Rail- 
road, more nearly follows steam practice, and has four driving 
axles with a very high centre of gravity, and formed in two 
parts, each part carrying four driving wheels and a supporting 
bogie. The axles of the wheels are driven through connecting 
rods, cranks, and intermediate shafts by а 1,0C0-h.p. motor. 
The paper concludes with a few notes on mountain railways, 
including the Cascade Tunnel line of the American Great 
Northern Railway, and it is mentioned that the Southern Pacific 
has just entrusted the General Electric Co. with the complete 
installation of electric traction on a long mountain line near 
Danver. | 


PETROL-ELECTRIC SYSTEMS. 


M. J. В. G. Damoiseav, after brief reference to the Heilmann 
locomotives as the first “mixed” vehicles, апа a few general 
notes, proceeded to describe some typical petrol-electric cars 
which have been built for railways. That of the Societe 
Anonyme de Locomotion Electrique, built in 1904-5, and the 
car built about the same time by the North-Eastern Railway, 
were both really experimental vehicles, and were examples of 
pure electric transmission with control both by variation of the 
renerator field and series-parallel connection of the motors. A 
battery was used for excitation and for starting the engine. 
The first line to be run regularly by petrol-electric cars was the 
Hungarian Arad-Osanad Railway, and descriptions are given of 
the de Dion-Douton and Westinghouse cars there used. These 
are controlled partly by variation of the speed of the engine 
as well as by series-parallel arrangements and field regulation. 
A large number of the Westinghouse cars are 1n use in various 
: | s 
parts of Europe. Petrol-electric cars made by the A.E.G. and 
the Bergmann Companies are in use on the Prussian railways. 
The generating set is carried on one bogie, and the motors on 
the other. Variable-pressure control is used, and a battery 18 
provided for excitation and auxiliary services. Other cars with 
purely electrical transmission are the large cars of the American 
General Electric Co., with their special stream-line bodies, a 
small car of the B.T.-H. Co. in use on the G.W.R., and the 
cars equipped by Allmänna Svenska Elektriska Aktiebolaget 
for the Swedish State railways, and driven by Diesel engines. 
The Pieper mixed transmission method is next described. In 
this system there is a mechanical connection by a magnetic clutch 
between the engine and the wheels, and the extra torque re- 
quired for starting, &c., is supplied by a motor taking current 
from a battery, which is charged by the same machine acting 
as a dynamo at times of light load. Finally, the Author 
describes the Thomas petrol-electric system (sce ELECTRICAL 
ENGINEERING, Vol. VIII., p. 627) in which the former is trans- 
mitted partly mechanically by epicyclic gears апа partly 


electrically. This system is in use on the South African rail- 
ways. The Author dwells upon the advantages of such cars 


with their flexibility of operation for light traffic, and after a 
few words as to avoidance of fire risk, compares the different 
systems, preferring the purely electrical methods, in that the 
engine is better protected from shock and can be placed 
irrespective of the position of the axles to be driven, the engines 
need not be reversible, and for other reasons. He gives the 
approximate tota] cost of running, including capital charges, at 
00177 to 00249 francs per ton kilometre, using benzol as 
obtainable in France. As regards ''service efficiency," he quotes 
the case of cars in Hungary, which have run 50.000 km. without 
being taken out of service for repair. A list mentions 124 cars 
in actual use, and as regards the relative merits of petrol- 
electric and other systems the author concludes his Paper as 
follows :—“ The four types of independent motor vehicles are 
at present: steam, accumulator petrol with mechanical trans- 
mission, and petrol-electric. Accumulator cars have, however, 
been abandoned, and as the petrol engine with mechanical 
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transmission has not been found sufliciently flexible, there re- 
main, therefore, at present only the steam motor-car and the 
petrol-electric vehicle. The characteristics previously enumer- 
ated for petrol-electric cars emphasise the shortcomings of the 
Steam motor-car, and the conclusion may therefore be drawn 
that if the use of independent motor vehicles continues to 
develop—and there is no reason why it should not—then petrol- 
electric motor vehicles will preponderate."' 


Discussion. 


M. Mazen opened the discussion by recapitulating some of 
the points in his Paper, and adding some supplementary re- 
marks. He explained that the problem of the electrification 
of the suburban lines of the Ouest-Etat Railway was largely 
governed by the fact that the rush-hour tratic was about eight 
times that of the dead hours, whereas the usual ratio on 
suburban lines might be regarded as 5:1. "The ease with which 
the power of each train could be varied was therefore of 
importance, and in consequence motor coaches have been 
adopted and trailers not employed; a train will consist of one, 
two, three, or four coaches. ‘There are no short-radius curves 
to be dealt with as there are on the Métropolitain, and long 
coaches could be used; the bodies measure 2256x293 metres 
on the latest trains. On the Meétropolitain the epeed is only 
from 50 to 55 km. per hour; nearly double is wanted on the 
Ouest-Etat, and the newest trains will have four-motor 
coaches, and 640 h.p. per coach. At first 2-axle bogies were 
used, but the latest type are 35-axle, with a geared 160 h.p. 
motor on the front and back axle of each bogie. This works 
out to 9 h.p. per ton. On the question of single-phase v. D.C., 
M. Mazen said that single-phase with an overhead conductor 
was easy for single track and light trattic, but directly there 
was a case of a large station with several lines of rails, the 
gain in using single-phase A.C. was neutralised. The London, 
Brighton and South Coast Kailway in England must have been 
complicated and dear. Dut even in the case of ordinary double 
track the permanent-way engineers were opposed to overhead 
construction, especial in the form of two trolley wires 
suspended from span wires, as, in the event of au accident 
causing a derailment, two or three posts knocked down on 
either side of the track would stop the whole line, and tem- 
porary single-track working during the emergency would be 
impossible. At Batignolles and St. Lazare on the Ouest-Ftat 
system there were 20 to 30 lines of track respectively. Each 
track must be absolutely independent of the other, and this 
was always possible in third-rail working. 

Mr. Косев T. SmitH spoke chietly on Мг. Parodi’s paper, 
which, he said, was of particular value in showing why the 
electrification of railways was a different problem in the United 
States from that in Europe. The Paper, he said, was the 
clearest statement of the case which he had had the pleasure of 
reading. l'or suburban lines the engineering problem of elec- 
trification had been solved, and merely the commercial problem 
remained. Nobody need hesitate to employ the third-rail 
system for suburban tratlic. In the case of hilly districts, he 
pointed out, there was a critical gradient above which electric 
driving would always pay, and in spite of the work which had 
been done in Italy, he thought that either D.C. or single- 
phase was better than three-phase, owing to the series 
characteristic torque, and for speeds up to д1 miles per hour 
they were better than the steam for the same reason. M. 
Jullian had rightly pointed out that regenerative braking did 
not spoil the single-phase motor in other respects. There was, 
he said, an immediate future for electric traction for mineral 
trafic in hilly districts, and they might expect to see several 
examples of this in England during the next few years. The 
North-Eastern Railway were now taking the lead in a line to 
Middlesbrough, using very high-tension D.C. overhead, and 
in addition there would be another 3,500-volt line started in 
England quite soon (see ELECTRICAL ENGINEERING of April 4th, 
1912, p. 179). To the curve of tractive effort in M. Parodi’s 
paper he had added another (shown dotted in our illus- 
tration); giving the result of a test with a dynamometer car 
on а 4—6—0 type of locomotive drawing а passenger train 
from London to Plymouth (2265 miles) without a stop, at an 
average speed of 54 m.p.h. The train weighed 405 tons, of 
which the locomotive accounted for 117 (viz., 28 per cent.). At 
70 m.p.h. the draw-bar h.p. was 750, and no electric loco- 
motive had yet been built which could give this at such a 
speed. For general purposes, however, the actual strength of 
the draw-bar was the limiting factor—it was limited to 12 tons, 
corresponding to a train weighing 2,500 to 5,000 tons. There 
were in Great Britain, he said, some 500.000 private freizht 
waggons not under the supervision of, and not made by, the 
railway companies; they represented a capital of some sixtv 
million pounds sterling, and their draw-gear could not be relied 
upon to stand more than 12 tons. 

Mr. Ropert Наммохр, speaking in French, offered his thanks 
and congratulations to the Authors of the six French Papers. 
It was very true, as M. Jullian had said, that the question was 
entirely an economic one, and he considered that it was larcelv 
dependent on works costs. on 

M. Bocner spoke on M. Damoiseau's paper, and referred to 
the large variety of uses which existed for "electric coupling.” 
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The discussion then stood adjourned until Friday, when it 
was re-opened by 

M. Marius Latour, who reviewed some of the points in his 
Paper, and also dealt generally with the subject. There had, 
he said, been much discussion on the question of frequency for 
single-phase traction, but as the contact surface on the com- 
mutator depended on the frequency, there was no doubt that 
the cost of maintenance of a 25-cycle system was nearly double 
that of a 15-cycle system. He contended that the employment 
of auxiliary poles in the case of single-phase motors introduced 
no complication at all. On the question of weight, it was, of 
course, admitted that the single-phase system resulted in heavier 
locomotives; but опе must not, he said, forget the starting 
point from first раа which was that single-phase was intro- 
duced to give the advantage of a single contact wire carrying 
current at high tension. He regretted the dividing up of single- 
phase systems into two sharply divided schools of practice, and 
advocated a combination of the best points in all the methods. 
He touched brietly, but without being very sanguine, on the 
ultimate possibility of employing a rotary converter on a loco- 
motive, 80 as to enjoy the advantage of high-tension eingle- 

hase at a comparatively high frequency on the trolley and the 

.C. motor for driving, and he also referred to the mercury 
vapour rectifier. 
the latter, he was not very optimistic either, but be cited a 
case in which a 1,200.volt, 1,000-ampere mercury rectifier had 
been in continuous use for seven days. In connection with the 
controversy as to frequency, he reminded the meeting that when 
15 cvcles was employed for 3-phase working nobody had any- 
thing against it. This low frequency also diminished telephone 
disturbances, and, to minimise these, one must aim at a pure 
sine curve and avoidance of higher harmonics. 

M. GRATZMULLER agreed that the main objections to the 
single-phase system were the increased weight and the increase 
in the surfaces of commutation. He believed that the repulsion 
motor might now be ruled out of court, and that the field was 
left to the series compensated motor. ‘The advantage of single- 
phase over H.T.D.C. only amounted to 15 per cent. He re- 
ferred humorously to the eflective development of the single- 
phase system being dependent upon the proper joining up of the 
ideas of the designers and the experience of the engineers in 
the shops, and said that'the problem was in fact throughout 
one of joining up, for опе of the chief ditliculties was in joint- 
ing the resistance connections to the commutator. There was 
no doubt that the use of resistances to diminish the E.M.F. 
between short-circuited segments of the commutator was the 
correct thing, for by their means the size of the commutator 
could be enormously reduced. The ditliculties were being over- 
come, and by placing the resistances in supplementary slots 
leading out of the main slots, and not in the main slots them- 
selves, a satisfactory arrangement was secured without in- 
creasing the size of the armature at all. Dealing next with 
regenerative braking, M. Gratzmuller said that the objection had 
been raised that this was dificult with single-phase working, 
but although it might not be quite so good as with 5-phase, the 
difference was not serious. References to patents brought M. 
Gratzmuller into conflict with M. Latour, and a sharp passage 
of arms ensued on the former saying that he had patented, and 
subsequently abandoned, one of the methods adopted by M. 
Latour. Returning in his concluding observations to the ques- 
tion of contact surface at the commutator, M. Gratzmuller said 
that the same surface as with ordinary D.C. motors would be 
arrived at, nay, we were reaching it—in fact, we had already 
reached it, for a 420-volt Westinghouse single-phase motor had 
a contact surface of the same order as a 500-volt D.C. motor. 
The advantages of A.C. over D.C., he concluded, were 
regenerative braking, and the possibility of varying the speed 
without breaking the circuit. He had, he said, proposed and 
patented a transformer which could be carried on the locomotive 
to convert single-phase into J-phase. A very simple method was 
to employ a squirrel-cage rotating transformer, and to regulate 
by rotating the brushes, but he did not recommend this. 

The fact that M. Gratzmuller had read a Paper in favour 
of the H.T.D.C. system, and had shown himself an advocate of 
single-phase in the discussion, provoked considerable amusement. 

M. Paropt, who next spoke, said that he was not an 
opponent of single-phase working, but was sceptical about 
accepting figures and statements merely given verbally during 
visits to inspect various lines and systems. The single-phase 
people, moreover, were now always talking of patents and not 
accomplishments. 

M. Grrovase, of the French Post Office, referred to his system 
for neutralising disturbances in telegraph circuits. It was, how- 
ever, merely for the purpose of dealing with the fundamental 
wave, and did not remove the noises due to harmonics which are 
во disturbing to telephone lines. 

Mr. SriNGo (Engineer-in-Chief of the British Post Office) said 
that it would be a serious thing if he woke up one morning and 
found that the 750 million pounds worth of telegraph and 
telephone lines for which he was responsible were useless owing 
to disturbances from electric railways. The total power used for 
the latter in Great Britain was still relatively small, and it must 
not be forgotten that the British telegraph circuits would be 
particularly liable to disturbance owing to the high speeds at 


As to the immediate practical application of — 


which they were worked. The risk to railway-signalling circuits, 
which are worked with earth return, was also great, and he 
instanced a case between Dublin and Howth in which the 
signaling wires had had to be doubled on this account. In 
London the trouble had been got over incidental and not 
intentionally by the conversion of the telephone system to 
common battery working, which had the effect of increasin 
largely the resistance of the circuits and the voltage applied. 
Inductive effect due to D.C. traction had thus been eftaced. 
The problem, he said, seemed to be how to divide the earth 
between the telegraph and traction engineer—a joke which was 
equally appreciated by the French and English members. In 
one test he had made, he had cut away the lead sheath of a cable 
for a few inches, and had bridged it across with an ammeter; 
several amperes flowed continuously, and the fluctuations in the 
load were clearly seen. With single-phase working, if the 
harmonics could be avoided, there would be no difficulty in 
overcoming the other effects. He had made tests on a telegraph 
circuit 20 ft. away from a 7,000-volt electric railway line, and 
running parallel to it, and actually measured a potential of 


600 volts. By placing an earthed wire parallel to it and between 
the railway and the Wed aos line, this voltage had been reduced 
to 50. In another case he had erected a loop of telephone line, 


5 miles long and as perfectly revolved as possible, parallel to a 
single-phase traction circuit, and the telephone connected to it 
had “absolutely screamed."' If this occurred when every pre- 
caution had been taken, it seemed impossible to avoid serious 
effects on ordinary circuits in practice. Another experience he 
had had was that of a telephone wire having broken off, and the 
grass upon which the end fell had been set on fire by the 
sparking occasioned by the induced current. | 

М. Essran then read a long communication, insisting par- 
ticularly on the point that D.C. working must frequently be 
far less efticient than single-phase when the whole system from 
power-house to train was considered. 

M. Mazen, who is one of the engineers-in-chief of the Ouest- 
Etat railway, and is responsible for the electrical equipment, 
speaking again, said he wished to sum up the position from the 
point of view of the engineer who had to work the line. 
Single-phase working meant extra weight, and not only this, it 
meant that the apparatus took up more.room on the motor coach, 
which was far more important. This was one of the reasons 
why he had continued to use D.C. He was not an opponent of 
single-phase traction; in fact, he had been one of the first to 
de in à single-phase equipment. The railway engineer must, 

owever, take things as they are, and not as they would be in 
five or six years' time. The French railway system, taken as a 
whole, might be considered as & network of squares, each side 
of which was from 15 to 50 km. long. It was recognised that 
the correct policy for the railways was to obtain their current 
from an electricity works and not to generate it themselves— 
(M. Pavodi concurred]—and the current offered to them was the 
one which was most useful for goneral application for the 
majority of purposes, viz., three-phase, 50-cycle. They had 
practically no option but to place sub-stations at the junctions of 
the network of squares, and under these conditions, and also 
after having carefully considered the London, Brighton & South 
Coast Railway system (with which company the Ouest-Etat 
railway was, of course, in close touch), they had come to the 
conclusion that single-phase working would not be so suitable 
for the conditions of Шет own railway as third-rail D.C. 

Mr. DupprLt (who occupied the chair at the Friday meeting) 
then thanked the speakers for their interesting communications. 
Speaking in French, he recalled the historical night in the early 
days of the single-phase 10,000-volt transmission from Deptford 
to London, when, owing to a cable breakdown, they had run for 
a night with earth return. The next morning they read in the 
newspapers of the remarkable “meteorological phenomenon ” 
which had occurred during the night, and had interrupted all 
the telegraph circuits as far as Rome. 


Two Large Power Stations. 


On Wednesday afternoon two of the large Paris power-houses 
were visited—the enormous station at St. Denis, and the so-called 
""Iriphasé" at Asnières. Between them they supply a great 
part of the traction and lighting load of Paris, including the 
electric railways. Space will not permit of a complete descrip- 
tion of these stations, but some of the interesting features may 
be mentioned. Both take their condensing water from the 
Seine; a feature of both is that some of the chimneys (two at 
St. Denis and one at Asnicres) are of reinforced concrete; and 
both supply two-phase as well as three-phase current. The Seine 
water 1s comparatively clean compared to that of the Thames, 
and for filtering it a series of screens are used from 30 to 10 mm. 
mesh, which are simply raised up and cleaned by hand twice 
daily. The reinforced concrete chimneys are very elegant in 
appearance, and we were informed were 20 per cent. cheaper 
than brick chimnevs, besides being quicker to erect. 

At St. Denis there are 56 B. & W. marine-type boilers. and 
eleven Brown Boveri turbo-alternators with an aggregate 
capacity at normal rating of about 73,000 kw., and capable of 
dealing with heavy overloads. By the courtesy of the Compagnie 
Electro-mechanique, who supplied the Brown Boveri plant in 


304 


о CE EE Valen d eM MM шы шз шы мышы Шы 


ELECTRICA 


question, we are able to illustrate the largest of the generating 
sets below; it is a three-phase machine with a normal capacity 
of 11,000 kw. and an overload capacity of 15,000 kw. for half an 
hour, runs at 750 r.p.m., and generates at 10.250 volts, 25 cycles 
per sec. "The two-phase pressure at St. Denis is 12.500 at the 
frequency of 412 cycles (a legacy from earlier days). At this 
station an interesting bye-product is manufactured, viz., bricks 
for building purposes, which are made from the ashes. They 
have. we are informed. a strength of 140 kg. per sq. cm. The 
colour is dark grey, and there is said to be no difficulty in selling 
them at a good price. The brick-making plant includes four 
presses with a total possible output of 50,000 bricks per day. One 
thing that impressed the visitors at St. Denis was the exceed- 
ingly small number of workmen visible; the station seemed almost 
to run by itself. The total number of men employed there, we 
were told, is 85, including the repairing staff. The winter peak 
load at St. Denis is about 50,000 kw., and at Asniéres about 
25.000. 

At Asniéres the generating plant is partly driven by Corliss 
engines and partly by steam turbines. and is all made by the 
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stration of the Gaumont synchronised cinematograph and 
gramophone. Rod 


Power Transmission on the Thury System. 

On Thursday a Paper on this subject, by Mr. J. S. Highfield, 
was discussed. It is the third Paper which Mr. Highfield has 
written dealing with H.T.D.C. working, and for a description 
of the plant and system our readers may refer to ELECTRICAL 
ENGINEERING of June 13th, 1912. Mr. Highfield insisted that 
the H.T.D.C. series system should not be treated as a rival 
of the A.C. parallel system. When existing methods and 
standard apparatus offered а satisfactory commercial and 
technical solution to an engineering prohlem, there was no reason 
to depart from existing practice; but in problems where the 
cost cf the transmission line was the most important element 
the continuous-current series system offered advantages. Among 
other uses'for the constant-current system were thos» in which 
variable-speed motors were required, as, for instance, in mining 
work. as the constant-current series machine was capable of 
running at variable speeds with high efticiency and without 
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Tune 11,000-kw. Brown Boveri TURBO-ALTERNATOR AT Sr. DENIS. 


Société Alsacienne, of Belfort. The two-phase plant is the 
more modern, but has, of necessity, the same unusual frequency 
of 413 cycles per sec., as that at St. Denis. А 10,090-kw. two- 
phase turbo-alternator is being erected—probably the only machine 
of this size with this odd frequency. In this station we were 
shown two interesting two-phase-three-phase 1,500-kw. motor 
generators, a feature of which is that the stators can be rotated 
(by a small motor in the pit controlled from the switchboard) 
through an angle of about 5 degrees. This is rendered neces- 
вагу in order that the machines can convert either from two- 
phase to three-phase, or vice versi; both аге, of course, 
synchronous machines, and it is therefore necessary to have a 
means of adjusting the relative phases independently to 
synchronise with the other two- and three-phase plant running. 


The Official Banquet. 


Having feasted their guests with six of the best Papers ever 
read before their Society in the morning, and an inspection of 
one of the finest Continental power-houses in the afternoon. our 
hosts completed the day’s programme in the evening on Wednes- 
day by another feast. which demonstrated that the French 
che f-de-cursine can still outdistance his imitators in any other 
country. М. Berthelot proposed our healths in an excellent 
after-dinner speech, in the course of which he alluded to the 
fact that one of the distinguished guests was Prof. Carev 
Foster, who. as President, had represented the Institution of 
Electrical Engineers in Paris at their first official visit in 
1889, and Mr. Duddell responded with the toast of the Société 
Internationale des Electriciens. Ап entertainment followed, 
which included recitations by Madame Bartel. of the Comédie 
Française, dancers from the Opéra, and an interesting demon- 


complicated regulators. Air compressors, for instance, could be 
driven with constant-current series mctors without any regu- 
lating gear, for as the pressure rises the motor will slow down, 
and by yiving the brushes the correct lead the motor can be 
arranged to stop when the pressure exceeds any predetermined 
limit. The only automatic safety devices used are a short- 
circuit switch. which closes automatically if the generators re- 
verse their direction of rotation, due to a breakdown of the 
prime mover, and a slipping coupling, so that if a violent short 
circuit should pull up the dynamo, the flywheel effect of the 
moving parts of the steam engine would not get further than 
the coupling. The current is kept constant by a regulator, which 
may either vary the speed of the prime mover or.the position of 
the brushes. The latter arrangement is used on Mr. High- 
field's system at the Metropolitan Electric Supply Company's 
staticn, and was described in the article above alluded to. On 
the H.T.D.C. area supplied by this station, two single cables 
are used laid in cast-iron pipes. At a pressure of 100,000 volts 
they will carry 12.000 kw. In addition to the cables, provision 
is made for working with an earth return, and for considerable 
periods the whole of the power has been supplied from a single 
cable and the earth, so that the author considers that he has 
practically a duplicate 12,000-kw. line system. Needless to say, 
this maximum output has not been yet reached by a long way 
in the area in question. 

The Author pointed out that it is easy to meet an increasing 
load by starting up new stations on the same line, and that 
this could be done without increasing the maximum line 
pressure by placing the additional stations at proper points in 
relation to the sub-stations. This has been done on the 
Chaux de Fonds system, which was started in 1896 with one 
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station, and as the load increased two more were erected. On 
this system the line current is 150 amperes, the total length of 
circuit 223 miles; there are seven machine units with & total 
output of 1,890 kw., and the total line pressure is 12,600 volts. 
More recently a similar method has been adopted on the Moutier- 
Lyons system. The difficulties of running stations in parallel 
are thus avoided, and the umform section of cable renders the 
series system more flexible in this respect than the parallel. 

Another advantage put forward by Mr. Highfield is that 
difficulties due to cable capacity and inductance are eliminated, 
and he contends that as а higher pressure can be used with 
continuous current than with A.C., the energy can be trans- 
mitted to a greater distance. In the case of overhead lines the 
author pointed out that the cost of an overhead three-phase line 
at even the same pressure is greater than that of a series con- 
tinuous-current line, and for transmitting up to, вау, 30,000 kw. 
not more than four wires wil be required working two in 
parallel, instead of six wires for a similar three-phase line, so 
that there would be some saving in insulators. The weight 
of copper would in most cases, е ‘contends, be less, as the 
regulation need not be so close, and the loss can be caleulated 

urely on à commercial basis without reference to technical 
difficulties. The Paper included a list of the more important 
schemes in which the Thury system is employed, and a table 
showing the cost of overhead lines, bearing out his contention 
that the H.T.D.C. system is cheaper. In some instances the 
cost per kw.-mile of overhead line comes out greater than the 
cost of the undergro continuous-current cable system. 

In the power station Mr. Highfield considers that the 
maximum size of а generator on the H.T.D.C. system may be 
taken as 1,200 to 1,500 kw., 80 that to make up a large power 
unit it is necessary to couple two or more generators to à 
single prime mover. Line losses, the author admitted, would 
usually be higher than with the constant pressure system, and 
the A.C. system must also be given the advantage as Te ards 
the cost of the sub-stations, except in those cases in which the 
frequency of the transmission line is different from that re- 
quired in the distributing circuits. In such a case as that 
which he had had to consider, in which a load of about 7,000 
kilowatts had to be supplied at various points in a scattere 
district involving a length of approximately 100 miles by under- 
ground mains, and in which the cost of energy was compara 
tively small, the series system was the only one commercially 
possible. 

Discussion. 

M. Tuunv said that he would commence by making a sort of 
confession of faith. He would admit that the applications of 
the H.T.D.C. system were limited. Constant potential re- 
mained the system for distribution, and A.C. transmission 
suited this in most cases. The series system came in for very 
long. distance transmission and when underground cables were 
desirable. An overhead line was dear, and its maintenance 
expensive when pressures were high. For distribution the series 
system мав limited to cases in which there were only a few 
consumers of large size. lt also enabled problems to be solved 
whieh would be impossible with A.C.; for instance, in crossing 
a small stretch of sea in an American installation, it had been 
adopted because the cable-makers would only give a guarantee 
їп the case of single cable. Tests at Lyons and also in England 
showed that D.C. cables absorbed a negligible amount of energy. 
and this was confirmed by its being possible to test them with 
a small electrostatic machine. At Lyons it was found that a 
cable with only three millimetres thickness of insulation would 
stand 300,000 volts. He placed the limiting size of generator 
at a higher figure than Mr. Highfield, and referred to a scheme 
which he had recently got out involving the use of 5,000 kw. 
In conclusion, he thanked Mr. 
Highfield and stated that several of the accessory apparatus 
(some of which was described in the paper) and various im- 
rovements were largely due to Mr. Highfield. 

In answer to a question by M. CLAUDE, M. Taury said that 
there were no electrolytic troubles in the cables, as by the 
process of manufacture there was no trace of moisture in them. 

M. DBotssoNoS described a special case in which several 
generating stations were wanted, and although it was possible 
to run them in parallel, yet it was deemed advisable to make 
use of the H.T.D.C. system. The arrangement decided upon 
ultimately was to have two lots of stations, three high-tension 
D.C.. and three three-phase interconnected and working on to 
the same distributing network. 

In reply to a question as to whether there had been electro- 
lytic troubles owing to the earth return, Mr. HIGHFIELD gaid 
that they had been working in this manner for four months 
continuously, and there had been no interference with the track 
signalling on the Great Western Railway. 

On the St. Maurice and Lausanne system, M. Тновү said 
that iron earth-plates were used which should theoretically 
have been destroved by electrolysis in less than two months, 
but which worked as well after a year as they did on the first 
day. owing to а protective film of oxide of iron having been 
formed. No electrolysis on pipes had been noticed, but he 
admitted that electrolysis is to be feared, and it was the first 
thing to be thought about in planning a system. Tf necessary 
one had to go one or two kilometres to find a place for an 
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Mr. J. F. C. SNELL said that while simplifying the distribu- 
tion system, the method complicated the generating system. 
The small size of uhits was one of the difticulties. On the 
question of cost he referred to а proposal made some time 
ago for supplying power for London from a station about 100 
miles distant, viz., half-way to the coal fields. The cable 
would have cost £10 per kw. excluding wayleaves, and this 
represented 15s. per kw. demanded per annum. Assuming that 


the load-factor was equivalent to 9.628 units per annum рег 
kw. demanded, this was equivalent to а charge of 0°07Ч. per 
the. more favourable site of the 
generating station enabled the cost of the coal to be halved, so 
that about 7s. per ton was saved, the saving in annual costs 
would be 0'099d. per unit, and the extra complication would 
hardly be justified. 

Mr. K. EnccumBE, who spoke in French, said that cn one 
occasion Mr. Mordey had said that an advantage of the A.C. 
system was that it was a E to employ accumulators, and 
he gathered that Mr. Highfield thought one advantage of the 
H.T.D.C. system was that it was impossible to em loy auto- 
matic circuit-breakers. . On the other hand, it seemed that one 
of the objects of d aE two cables, as Mr. Highfield did, 
me be that one could be cut out automatically in case of a 
ault. 


Mr. F. C. RAPHAEL asked if M. Thury could explain how it 
would be possible to continue the supply to & single line system 
if a serious earth occurred on the line, as might happen in the 
case of an underground cable. So far as he scald see, the 
automatic regulator in the station would continue to maintain 
the current sent to the line at its regular constant value, no 
matter how large а roportion of it was leaking at the fault, 
and the result would be an enormous drop in pressure at the 
sub-stations and consumers connections. 

M. Тнонвү said he found it difficult to answer either Mr. 
Edgcumbe or Mr. Raphael, as he had had practically no experi- 
ence with faults on a line. He only recalled two cases in 
which he had had to shut down the generating station jn con- 
sequence of them. He mentioned one other case in which a 
fault had been sufficient to set fire to the pole and burn it 
through, thus re-insulating the line, as uhe upper pole remained 
suspended in the air. 

Mr. Rocer Smrt said- that along either side of a railway 
there was a strip of land, but there was frequently a difficulty 
in carrying а three-phase line alon it owing to its narrowness. 
He pointed out that 1,200 kw., the largest size of unit men- 
tioned by Mr. Highfield, was about the power needed for an 
average-size goods train, and that this would be a suitable unit 
for sub-station motor-generators on а railway system. Mr. High- 
field's earth return current, he said, had been flowing for months 
under the Great Western Railway, where earth returns were 


‘used for the signalling, and where telephones were worked at . 


a pressure of only two volta, and no trouble had been ехрегі- 
enced. Не was impressed by the simplicity of the sub-station 
arrangements. Adjoining some of the sub-stations there were 
allotments, so well kept that he thought the attendants were 
able to work more in the garden than in the sub-station. 

Mr. B. M. JENKIN said thit the great advantage in this 
system was that the cable was all of one section, which facili- 
tated extensions. He was also struck Fy the great simplicity 
of the switchboard, for the switching off of large current was 
beccming a serious difficulty. 


— 


M. Mavrice LEBLANC then read .a Paper on “ Three- 
Phase Current.” This was a long review of present practice 
and recent developments, and was read from manuscrivt. The 
Paper is reserved for publication in the Bulletin of the Societé 
Internationale des Electriciens. There was no discussion. 


Visit to the Tramway and Railway Depots, &c. 
The depot of the Compagnie Générale des Omnibus de Paris 


is far more than an omnibus depot and repair shop; the .com- 
pany also runs the tramways in Paris, and manufactures its 
own cars. The depot and works cover an area of about 96,000 
sq. metres, and employ 2.000 people. The actual manufacturing 
part of the works is extremely busy at present, as the existing 
steam and compressed air trams are being taken over, and the 
electric tramway system is being rapidly developed. In passing, 
we may mention that in some cases trains of three cars are to 
be used in the rush hours, the middle car a trailer, and the 
first and last motor-cars. Another interesting point mentioned 
to us is that large use 18 being made of aluminium feeders for 
the tramways. After a visit to these shops, every department 
of which was shown. the party proceeded to the depót and 
shops of the Métropolitain railway. then to those of the Nord- 
Sud Railway. and finally to one of the Nord-Sud substations. 
The Nord-Sud Railway runs in shallow tunnel from north to 
south of Paris. connecting with the Métropolitain at а few 
stations. Its equipment differs from the Métropolitain in being 
on the three-wire system. partly three-rail and partly trolley. 
The overhead wire is connected to one side of the three-wire 
network, and the third rail to the other. Two four-motor cars 
are used, one at the front, and one at the back of each train. 
The front one takes current from the trolley wire throngh a 
special form of collector, and the back one from the third rail, 
so that the two sides of the network are balanced by each train. 
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The Eiffel Tower and its Time Signals. 


On Thursday M. Eiffel held a reception on the Eiffel tower; 
the wireless installation and time-signalling system there was 
shown to the visitors, and on Saturday a lecture on the latter 
was given by Commandant FERRIÉ, who was responsible for the 
installation. In the wireless installation itself a recent inno- 
vation is an alteration in the form of spark gap employed. 
Instead of the spark occurring between two zinc rollers, the 
discharge is now made between a copper tube aud copper plate, 
and air is forced through the tube by a blower. 

The Eitfel tower wireless installation is chietly used for naval 

and military purposes, for the time signals, and to send reports 
as to the force of the wind, which are useful for aeronautical 
purposes in the northern half of France. Reports are received 
from Reykiavik (Iceland), Valentia (Ireland), Ouessant (France), 
Corunna (Spain), Horta (Azores), and St. Pierre et Miquelon 
(North America), and these are sent out from the tower daily 
after the time-signáls have been sent. 
Тһе international wireless time-signal, chiefly of цве to 
enable ships to check their chronometers for observations of 
longitude, but also available for business purposes and the 
general public, is sent out twice daily : three signals at 10.45, 
10.47, and 10.49 a.m., and three at 11.45, 11.47, and 11.49 p.m. 
At one minute before these times a series of dashes are sent 
out by a simple Morse hand key for 50 seconds as а warning 
signal, and then, after an interval of 10 seconds, there is a 
single dot, indicating the exact time. _ | 

A special clock (which is compared with the master clock in 
the observatory a short time before the sending out of the 
signals) is provided with an electric contact which is closed 
automatically for a quarter of a second to give the final time- 
signal. This contact is connected by an underground cable to 
a relay controling the transmitter in the wireless station at 
the Eiffel Tower. Tho lag due to the mechanical and electrical 
inertia ot the various apparatus is carefully measured periodic- 
ally, and allowance is made for it. From July lst onwards 
there will be some alteration in the times for sending out these 
signals, and also in the character and sequence of the warning 
signals, The times at which the exact time-signal will be sent 
will then be 10 a m. and midnight. 

It may be mentioned that considerable use is made of these 
time-signals by ordinary clock-makers in Paris. In view of 
the great power of the Eiftel Tower signals, only the simplest 
form of receiving apparatus and aerial are necessary; in fact, 
the telephone wire or even gutters, or the iron balustrade of a 
balcony, are found sutlicient. 

Before the ordinary night signals, the Eiffel Tower sends out 
a series of 180 short dots rezularlv spaced at one second less 
about 1-50th of a second apart. In each series the 60th and 
120th dots are omitted in order to facilitate counting by the 
observers. This series of dots is received by the wireless 
installations of the Paris Observatory and by other observa- 
tories, Where the operator listens simultaneously to the beats of 
another clock or seconds chronometer. The two sets of beats 
and dots constitute an ‘‘acoustic vernier.” By noting the 
moment of coincidence and the previous number of the “ wie- 
less" beats. even greater accuracy of observation is possible 
than that of the astrononiical observations of time themselves. 


The Neon Light. 


Another lecture, given on Saturday morning, was оп 
luminescent neon tubes, by M. Georges Claude. Ап electrical 
discharge passes easily through neon; the ratio of the voltages 
required for a discharge across the same distance in air and 
neon respectively is 100: 15. Unfortunately, however. the neon 
spectrum contains no blue lines at all. Another ditlieulty is 
that impurities escaping from the electrodes will prevent the 
neon from being set into luminous vibration. M. Claude over- 
comes this latter trouble by using Dewar's method of purifying 
neon by means of charcoal covled by liquid air, which he applies 
in the tube itself to remove the impurities. It is also necessary 
to give the electrodes a large surface to prevent any volatilisa- 
tion of them, as otherwise the neon tube has a short life. 
Taking these precautions, M. Claude has succeeded in obtaining 
a life bevond that of incandescent lamps. Compared with the 
Moore tube, the voltage required is only about one-third, and 
the candle-power is greater. Moreover, the etliciency is better, 
being 0°6 watt per candle instead of L7. 

To overcome the red licht, neon tubes and mercury vapour 
tubes are used in conjunction. Here another dithcultv occurs, 
namely, that while neon tubes require high-tension alternating 
current, Cooper-Hewitt tubes require low-tension continuous 
current. In place of ordinary mercury vapour, M. Claude uses 
in his ''correctinz " tubes neon and some mercury. He did not 
explain why this should render them suitable for alternating 
current, but he asserted that they could be used next to the 
neon tubes, and with the same current, and the combination 
would then give an illumination of an agreeable colour at 0:8 to 
09 watt per candle. 


Levelling the Load Curve of Telephone Operators. 


Mr. Slingo’s Paper on “Application of Mechanical Devices 
to the Assistance of Manual Operating in Telephone Ex- 
changes” was also taken on Saturday. А system of trattic 
distributors is being put in at the Paddington exchange in 


London for the purpose of levelling the load of the operators 
at the subscribers’ boards. In- ordinary circumstances the 
operator, even during the busy hour, must have a fairly large 
percentage of unoccupied time, in order that she may be able 
to cope with the trattic during the short rush periods, and, of 
course, during the slack hours the load efliciency per position is 
considerably reduced. The object of the trathc distributor is 
to place a subscriber automatically into connection with any 
idle operator directly he lifts his receiver. In the experimental 
arrangement which is being installed at Paddington, the exist- 
ing lamps and jacks individual to the subscribers on each posi- 
tion are being replaced by others, say from ten to twenty in 
number, comunon to the trailic distributing apparatus. Each 
position will only be able to receive one call at a time, n.e., 
whilst an operator is answering one call, one more glow can 
be received, and any further trattic will be automatically passed 
to other positions. А ditliculty, of course, arises if several 
types of service are in force at the same exchange, and, to 
meet this, a separate section of the traftic-distributing apparatus 
will have to be reserved for each type of service. If the 
scheme proves satisfactory, it is proposed, in future installa- 
tions, to arrange that the trattic distributor will pass the call 
direct to the answering side of the cord circuit, so that no 
answering jack will be required. 

Much ditliculty has been experienced during recent years іп 
large cities owing to the poor transmission conditions involved 
when several underground call-wires are connected to the same 
"B," or junction, position. It is proposed to instal experi- 
mentally а simple automatic call-seeking device which will 
enable one call-wire at a time to hdve access to the “В” 
operator. It will be arranged so that the “B” operator can 
trip the apparatus in order that only one call can be passed 
by a particular exchange before the other exchanges working 
to the same position have each had an opportunity of passing 
a call. The “B?” operator will be made aware of the necessity 
for using this tripping apparatus by the glowing of a lamp 
on her position, which will indicate the fact that an outlving 
exchange wishes to pass a call. By giving improved trans- 
mission it is expected that quicker operating will result, with 
comparative Immunity from "wrong numbers." 

Ап automatic call-wire selecting equipment has been installed 
at the "Central" exchange in London for the purpose of 
facilitating working on the call wire between the “A” and 
“В” boards. The object is to avoid contusion during busy 
periods owing to one operator interrupting another, and also 
to prevent the delay occasionally experienced. by the "А 
operator in finding a slack call wire. The selecting device will 
select and isolate а call wire when one is required by an “ДА” 
operator. There are ten call wires in the group affected, and 
they were, before the introduction of the new conditions. 
operated from ten call wire keys, the circuits of which were 
multipled over 160 “А” positjons. When the selecting equip- 
ment was introduced, the ten keys per position were repiaced 
by one key per position. Each operator is given a selector, 
which rotates when she depresses her call-wire key, and the 
rotation continues until the wipers of the selector find an idle 
“DB?” operator, when the “А” operator is able to pass a call. 
Thus. when the “A?” operator depresses her call-wire key, she 
is automatically connected to a disengaged “B” operator, and 
she hears a click in her receiver as soon as the disenzaged call 
wire is obtained. Only one '*A"' operator can obtain connec- 
tion with the same “Б” operator at the same time. A lamp 
placed on the chief supervisors desk glows when all the 
accessible “В” positions are simultaneously engaged with trattic 
passing over the call wires. This indicates that there must 
be delay owing to the “A?” operators having to wait to find 
a free “В” operator, and that therefore additional "B" 
positions should be staffed to cope with the trattic. 

lhe equipments described above were installed for the British 
Post Otiice by Siemens Bros. and Co., Ltd. 

Mr. G. H. Nash (Chief Engineer of the Western Electric 
Co.) alluded to the ditüiculty of differentiating between the 
different kinds of service mentioned by Mr. Slingo in the first 
part of his paper, as, of course, it is an inherent property of 
the system that the operator does not know who is the calling 
subscriber. To make provision for this, he proposes that a 
lamp board should be installed on a wall in the exchange 
clearly visible, upon which the necessary information would 
be automatically lighted up. In addition to the advantaves 
indicated by Mr. Slingo, Mr. Nash pointed out that the operator 
should save about one second per call when the {гаће distributor 
is employed, and that, in consequence, the equipment of the 
operator's position might be increased by three or four cord 
circuits. The next step would be, of course, to wipe out the 
multiple altogether. 


This closed the business part of the meeting. On Saturday 
afternoon an excursion was made to Versailles, the Trianon, 
aud the Bue aerodrome, and the more energetic members 
of the party were also enabled to inspect the new electrical 
carriages of the Ouest-Etat Railway—aiready referred to in 
M. Mazen's Paper and remarks in the earlier part of our 
report—on the way back. On Friday afternoonethere was 
also a most enjoyable excursion to Chantilly. 
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RULES. n current will not be equally distributed between the 
QUESTIONS : We invite our readers to send us questions, pre- different hase windings of the generators, &c., local heating 
jerably on technical problema that have arisen in actual practice. in the coils carrying most current will become excessive before 
Questions which we consider of sufficient general interest to our the machines as a whole are carrying their full rated load. A 
readers will either - be replied to under « Answers to Corre- small amount of single-phase power Сап be taken from the line 
spondents," OT replies will be invited from our readers. One without causing trouble, but the exact amount can only be 
shilling will be paid for the question which we select for com- determined by careful consideration of the circumstances of 
petitive replies in this column. the particular case, and it is impossible to give айу, eneral 


Answers: A fee of 10s. will be paid for the answer which figure which would be of practical use. Since both ‚ and 


we consider shows the greatest merit, an 5s. for the one we L.T. single- hase power are required, in this case it would seem 
select as second best. Replies’ should reach vale office within to be possible to subdivide the single-phase вор ly into two oF 
seven days of the appearance | the question.. In judging the” віру three groups, сое E each to a different phase of 
replies, importance will be attached to clearness and conciseness, the three-phase supply. In t ald tet e maximum Un alanced 
as well as accuracy. The Editor reserves the right to make no denne on any d s ^ du dd JN y à fraction of the total 
award, or to accept only one reply, if, in his opinion, the answers single-phase pa j ЧЫП ah 18 wi h only occur when one са 
received do not possess sufficient merit. Competitors desiring the load үш п | жүр a ? t d gections е gti re the 
return of their manuscripts, if unaccepted, should enclose stampe баб W9 e largely balanced. tn any case, if it is decided 
addressed. envelope. : to take off the single-phase supply by means of transformers, 
ш best ао is undue ly the simple Ae of а pine 
Write on one side of the paper only, and if diagrams are sent, ase transiorme: connected across two of the Supp у Ines 
draw them on a eens sheet of paper inches to the manu- This has the Ее, advantage that > une of е 
script. Competitors may adopt a “тот de plume,” but, both in capacity is utilised, 1.€., the single-phase curren required 18 
the case of questions and answers, the competitor’ 8 real name Exl. In all th 
and address must be sent with the manuscript as а guarantee о xI. In all t 


e other schemes which have been Коро the 


good faith. No correspondence will be entered into with regard 
fo unsuccessful replies. The Editor’s decision 18 final. 


QUESTION No. 1,340. than in any other, and is less than in some, while the heating 


Please show how an ordinary incandescent lamp could | be of the generator also is no worse than in апу of the other 
connected to a 25-h.p., 290-volt; compound-wound, D.C. motor schemes. In fact, по scheme of connections has yet been 
circuit, to act as & signal at a distant point, in the event of devised which has advantages to justify its adoption 1n place 
the motor ceasing to run by any cause.—' SIGNAL." > of the simple single-phase transformer, with the possible excep- 


в must be received по later than first post Jun | tion of a method recently published in the technical press, 
(Replies кк : : а ee see ELECTRICAL ENGINEERING, Vol. VIII., р. 448, Auro 8th, 

ANSWERS TO No. 1,339. 1912), which claims to give single-phase current of triple fre- 
From an E.H.T. three-phase supply, with static transformers, quency without unbalancing the three-phase supply. The writer 
three phase, six-phase primary delta connected, secondary star is not aware, however, that this method has been developed on 
connected, it is re uired to take a large amount of power— a commercial ecale, and in any case it would hardly appear to 
single-phase L.T. and H.T.—without unbalancing the three-phase be suitable for supplying a large amount of power, since it is 
supply. What ів the best way to do this, and is it possible based upon distorting the wave shape by using gs ne 
without using rotatin machinery? Also, could a small amount with highly saturated cores, and utilising the t ird harmonic 
of single-phase power De taken without using rotating machinery, thus produced. It ma be mentioned in passing that in а 
and, if so, how much? What is the effect of unbalancing а three-phase generator W ich is required to supply some single- 
three-phase circuit 7‘ TRANSFORMER.” phase current, the active material is used to rather more ad- 


; “ » vantage if the machine is delta-connected than if it is Y-con- 
т бз award (10в.) 18 made to " ALPE or the following nected. In the former case one phase carries two-thirds of 


Vari h have’ 2 the single-phase current, and the other two phases in series 
arious schemes have Deen proposed to give single-phase power carry one-third. In the latter case two of the phases carry the 


from a three-phase supply without unba ang the latter, but full single-phase current, and the third phase carries none. The 


since the total power supplied by 4 balanced three-phase circuit balanci d local heating i bvi tess in th 
it steady, while that taken by & single phase circuit varies from ihe lancing and machine. © is obviously Tess in the case of 
zero to a maximum twice In every cycle, it is evident that the —— 


apparatus used to transform írom one to the other must be г { 
capable of storing energy during that part of the cycle when Es d ka dg (5s.) is made to E. B. Pansey, who 


the single-phas r is less than th 
gle-phase power 18 tess an the mean value, and giving Two methods of connecting up the three-phase to six-phase 


ар the stored energ when the single-phase power re uired is : : 
ve the mean value. Since а transformer is сарЫ of transformers во аз to obtain a single-phase supply without 


storing energy and equalising the demand in this manner, it 
is impossible to draw single-phase power from a three-phase 
circuit without unbalancing the latter, by any system of trans- 
former connections. If a large amount of single-phase power 
is required, it will be necessary to instal a motor-generator set 
to avoid serious unbalancing, and the best and cheapest arrange- 90/4 

ment would be à squirrel-cage i duction motor wound (if pos | » 

sible) for the full supply voltage, driving 4 single-phase generator 
wound for the required H.T. single-phase voltage, and stepping” . 1 .] MEI ` 
down to the L.T. single-phase voltage by means of static trans- 
formers where required. lf the bulk of the single-phase demand 

is L.T., it might be preferable to use & three-unit set, consist. 

ing of an induction motor driving two generators, one for each 

voltage, or even. to generate all the single-phase power at the 

lower tension, and step up to H.T. where required, if the 

amount of H.T. power re uired is so small that the extra cost 

of the cables to carry the heavier current 18 negligible. If 

ap roximately the same amount of power is required, H.T. and 

L.T., the cheapest plan would be to wind the generator as à D 
two-phase four-wire machine, winding one phase for each C 
voltage. This would have the disadvantage of not permitting 

independent voltage regulation on the two circuits. Without 0 
further particulars of the maximum single-phase demand, the 

capacity of the power station, &c., it 18 impossible to say B 
whether а motor-generator set will be required. The effect of . 
unbalancing & thrée-phase circuit is that the phase voltages are Fig.2. Fig.3. 
no longer eque and 1209 apart as they are in a balanced circuit. | | 

The neutral is thus displaced, and, under certain conditions, unbalancing the three-phase system are shown in the accom- 
heavy circulating currents will be induced. The regulation and panying diagrams. In Fig. 1 the two halves of each phase are. 
operation of the gencrators and other apparatus connected to connected in series, во AS to convert the six-phase secondary 
the line will also be adversely affected, while, since the single- into a three-phase one. The three phases are connected up 
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somewhat similarly to a delta connection, but that one phase 
is reversed and the delta is left open. From the open ends of 
the delta. A. B. a single-phase supply may be taken. lf the 
volts per phase of the secondary be called v, the voltage between 
A and B wil be 2v. This is shown in the vector diagram, 
Еш. 2. In this diagram OA, ОВ. and О (' represent to scale 
the volts per phase of the secondary, O(' being the voltage of 
the reversed phase. It will be found that the resultant of 
OA and OF will coincide with OC; therefore if OC be pro- 
duced to D, making € D equal to OC, OD will be the resultant 
of the three vectors, and it will represent to scale the voltage 
between А ат 7. Therefore the voltage between A and B will 
be twice that of each phase. In Fig. 3 a similar arrangement 
is shown to Fig. 1. but in this case the halves of the secondaries 
are ronnected together in parallel instead of in series. The 
effect. of this is that the volts on the single-phase mains are 
half what thev were in the former case. Otherwise the action 
is the same as in the first case. Should neither of these 
arrangements give the desired voltage. a phase-changer must 
be used, say. a three-phase motor driving a single-phase 
generator. Another way would be to rewind the present trans- 
formers so as to get the required ratio. A third way would 
be to use a second transformer. the primary of which would 
be connected to the secondary of the existing one. Single- 
phase could be taken from one phase of the three-phase system. 
The capacity of each phase is fixed, independently of the 
balance of the system; and one phase could be loaded right 
uo. even if the others carried no load whatever. The effect 
of doing this would be to cause an extra drop of volts iu the 
heavily loaded phase; and also in the others, if the load is 
inductive. due to the demagnetising effect of а lagging current 
on the generators. The efficiency and capacity of the system 
would also be reduced in proportion to the amount of out-of- 


balance load. 


A NEW METHOD OF OBSCURING LAMPS 


NEW lamp obseurer has recently been placed. on the 

market by Siemens Bros. Dynamo Works, Ltd., inean- 
descent lamp and fittings department. Tyssen Street, Dalston, 
N.E. Hitherto the only method of obseuring lamps apart 
from the nse of varnishes was by means of sand blasting, a 
process which is somewhat expensive, and in whieh breakages 
are likely to occur. The Siemens obscurer is а fluid which 
etches the glass leaving an even matt surface. Its application 
is extremely simple, the acid being simply poured into a 
container sufficiently large to take the lamp or any glass 
article it is desired to obscure. The surface of the glass 
should, in the first place, be dusted to ensure that it is free 
from dirt and grease, and then immersed in the acid for 
a period of from four to ten seconds. It has then only to 
drain for about a minute, and afterwards thoroughly washed 
to remove all traces of milky film from the glass. It ean then 
he dried off with a clean cloth and the operation is complete. 
Heating is not at all necessary, either in the ease of the article 
to be obscured or of the obscurer. Neither is if necessary to 
place the lamps on circuit during the operation. From a 
sianple piece of glass obscaurcd ba the process we ean bear 
Witness as to the fineness and evenness of the effect. The 
fluid is supplied in sealed kegs or earthenware jars at 28s. 
per gallon or 78. 6d. per quart. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 
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FANS.—The small energy consumption combined with the low 
prices at which electric fans are now obtainable should enable 
everyone to provide a cooling breeze when nature is at fault. 
as has been the case recently. A special supplementary list of 
table, oscillating, ceiling, and porthole fans for D.C. or A.C. 
is now being circulated by Scholey & Co.. Ltd. (151 Queen 
Victoria Street, E.C.). То increase further the air displace- 
ment, we note that Pitters’ Patent Multiblades can be fitted to 
several of the designs at a slight extra cost. 


Readers desiring copies of catalogues or pamphlets should 


apply to the firms іп question, referring to the notice in 
* Electrical Engineering." 


 TELEPHONES.—4A neat folding card from the Sterling 
Telephone & Electric Co., Ltd. (200 Upper Thames Street, E.C.). 


describes their “ Ferro-case "" battery ringing telephones. 


INSULATION TESTERS.—The Electrical Engineering & 
Equipment Co., Ltd. (109-111 New Oxford Street), send us some 
particulars of the latest form of their “ Mego-meter " insulation 
testing set with self-contained generator. This apparatus 
embodies various electrical and mechanical improvements, but is 
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in its essentials the same instrument which was described in 
ELECTRICAS ENGINEERING, Feb. 22nd, 1912, page 83. 

GEARING.—An illustrated pamphlet from the Power Plant 
Co.. Ltd. (West Drayton, Middlesex), gives particulars of a 
combined driving. starting, and roll-turning gear fcr cold rolle. 
The main gear is of the double helical type. and a helical back 
gear is provided which is used when starting or for roll turn- 
ing, but disengages automatically when the through drive from 
the motor is put into action. 


WATER-TIGHT GLANDS FOR BULKHEADS 


Hl; numerous cables, telephone, signalling, and other 

wires which have to pass through bulkheads on warships 
and other vessels demand glands which, while preventing 
the passage of water, will not injure the insulation of the 
enables, Ке. A new method has been designed by Mr. T. 
Harden, and has been approved and adopted by the Admiralty, 
and which, bw the courtesy of The Metal Jointing Co., 
Ltd., of Adelphi House, W.C., we are able to describe. By 
this system it becomes possible to dispense entirely with 
packing, and to relieve all pressure from the lead sheathing, 
which is ill-adapted to stand it. A gland consisting of a 
сир and back nuts is used, which bear upon a hemisphere 
of lend east on to the lead covering of the eable. In the 
case of the larger cables, this cup and nut form the actual 
mould, and the lead is cast on in place. The fitting is 
| This casting on is rendered possible without 
any special precautions by covering the cable first with the 
Company's special alloy uscd in all their metal jointing pro- 
cesses, and called * Amalgaline.” The eable having been fixed 
in position—rove through the glands and bulkhesds—a strip 
of ©“ Amalgaline " is wrapped round the lead covering of the 
cable on the part which enters the gland, the back nut is 


Fie. 2.-—SMALLER GLAND FOR 
SwITCH-BOXEs, &c. 


FITTING 
WITH CABLE DRAWN OUT TO 
SHOW PIECE CAST ON. 


Fic. 1.—BULKHEAD 


screwed up until the pouring holes are vertical, molten lead 
is poured in, and а half-sphere or ball is cast upon the lead 
covering of the cable, as is shown in Fig.. 1; опе 
turn of the back nut cuts off the runner, and the gland 
is completed. No matter how much strain is brought to 
bear upon the nut in tightening, the effect upon the lead 
covering is nil; the pressure is solely upon the casting, which 
саң only compress tighter and tighter to the eu. We are 
informed that these glands have been subjected to enormous 
stresses by hydraulic pressure, and the cables, after casting 
numerous spheres upon the lead covering, have likewise been 
subjected to both pressure and insulation. tests without a 
single fault developing, With small cables or wires for such 
purposes as telephone or lamp wires, a separate mould is 
used. These, of course, are more flexible апа readily got 
ut, but in the case of cables passing through bulkheads, &e., 
these are practically immovable. A gland for this purpose is 
shown in section in Fig. 2. The introduction of these glands 
would appear to have overcome a great difficulty that continu- 
ally confronted beth mechanical and electrical engineers deal- 
ing with marine work and has created a demand for glands 
on the same principle for numerous requirements both ashore 
and afloat. The Company have in hand double glands for 
tightening from either side of the bulkhead, oval glands, and 


humerous other arrangements. 
e 


Osram Lamp Patents.—An order in the usual form was 
granted to the Osram Lamp Works, Ltd., on Friday last, in the 
High Court of Justice, Chancery Division, by Mr. Justice 
Neville. against Louis Schloss & Co.. for the delivery up of all 
metal filament lamps infringing the Osram patents and for an 
inquiry into damages. 

On page 156 of our issue of March 13th we referred to an 
interim injunction restraining L. Apple, 13 Brewer Street, 
Regent Street, W. (Brewer Lamps). from selling lamps infring- 
ing Osram Patents Nos. 23,899 of 1904, and 18.622 of 1906. On 
Tuesday. before Mr. Justice Warrington, the Osram Lamp 
Works, Ltd.. were granted a perpetual injunction, with costs. 
and an inquiry as to damages, &c., the defendants not having 
eutered any defence to the action. 


Pa 
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MOTOR CONTROL GEAR FOR MACHINE TOOLS. 


REVISION OF THE BOARD OF TRADE 


REGULATIONS FOR OVERHEAD WIRES 


A REVISED set of model regulations for high-pressure 
overhead wires 15 being issued by the Board of Trade, 
which embodies some alteration in the previous codes. A 
revised memorandum for the guidance of applicants for con- 
sent to overhead schemes has also been issued. The general 


idea is that the applicant must set out certain statements 


relating to tho particular scheme, including the working volt- 
age; the kind of wire, whether copper or aluminium, solid 
or stranded, its sectional area, tensile strength and clonga- 
tion; the average and maximum length of span; the minimum 
height of the wires from the ground; and the name or descrip- 
tion of any automatic protective device that is used, and 
must submit maps (on the six-inch Ordnance scale) and draw- 
ings of construction. Regulations are then “made " for each 
ease separately, after consideration of the circumstances, 
following the model codes, unless special alterations are sanc- 
tioned. | 

Among the changes in the regulations we notice the reduc- 
tion of the wind-pressure from 30 to 25 lb. per sq. ft. It 
may be remarked that this is more favourable than the 
German regulations, for no allowance is made for accumulation 
of snow or ice, and it is the maximum allowance, while 
in Germany 125 kg. per sq. mile. (25°6 lb. per sq. ft.) is 
the usual allowance, and this may be increased near the 
sea or in other places specially exposed to the wind. 

A new regulation appears in the high-pressure code requiring 
precautions to be taken against accident due to contact between 
a wire and a tree. In other countries it is usual to clear 
away trees on each side if a transmission line, but righte 
of way are so diffieult to obtain here that this is often 
impracticable. Another new regulation prohibits the carrying 
of high-pressure wires across the premises of a consumer 
except under special conditions. This regulation avoids the 
difficulty. that such wires might be regarded by the Home 
Office as service wires, and therefore excluded from the 
Factory Regulations. As the code is really intended only for 
cross-country work, responsibility for accident might fall on 
the supply company. 

With regard to the important question of earth wires, the 
alternatives are offered of a continuous earth wire carried from 
pole to pole, or the ironwork on each pole being connected 
to a substantial earth-plate. We are glad to see that the 
method of crossing roads is not prescribed. and that it is left 
to the applicant to propose details for approval. Wire cradles 
have been abandoned for some vears, and one of the recent 
codes suggested the strengthening of the weakest points by 
the duplication of the insulators and th: us: of n supplementary 
conductor wire reaching three or four feet in both directions 
and securely whipped cr clamped to the main wire. Some- 
times the supplementary wire is carried across. the road if 
the span is short. Several improvements and some new 
departures in guarding against the fall of wires have been 
devised lately. Opportunity is given for the adoption and 
development of these by the details being left open. 
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ELECTRIC TRACTION NOTES 
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A report of an interesting discussion on electrie traction at 
the Paris Meeting of the Institution of Electrical Engineers 
will be found on pages 299 to 303. ' 

The Loetsehberg Tunnel is to be opened for traffic on June 
Ist. Apart from its interest as a 9-mile tunnel driven in 
quick time under difficult conditions, and its importance from 
a traffic and possibly even from a strategic point of view, 
it marks a step in the history of electric traction as practically 


the first application of the 15-сус]е 15,000-volt single-phase . 


system for really heavy work. The traffic will be worked by 
electric locomotives, and extensive trials have been made on 
the Spiez Frutigen approach line to the tunnel of locomotives 
made by the Siemens-Schuckert, Oerlikon, and A. E.G. Cos.. 


the result of which was that teu of the Oerlikon type were 
ordered, half of which will actually be built by Brown, Boveri 
and Co. This pattern of locomotive was fully described in 
ELECTRICAL ENGINEERING, Vol. VII., p. 18 (Jan 12th, 1911), 
and its general arrangement is shown in the accompanying 
figure. The two motors, one on each truck, each develop from 
1,000 to 1,250 h.p. and drive through helical gearing and con- 
necting rods. The locomotive complete weighs 108 tons, and 


IL 
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is designed for a maximum speed of forty-six miles per hour 
and a maximum draw bar pull of 28.400 lb. Power is obtained 
from two power stations on opposite sides of the tunnel belonging 
to different companies. | 

In the House of Commons on Tuesday a discussion took 
place on a motion by Mr. H. Lawson (Mile End).that the 
introduction of trolley- buses in London by the L.C.C. shall 
be subject to the veto of the borough councils, in the same 
way as tramways arc. The Board of Trade opposed the 
motion, but it was eventually pussed by a majority of 79. 


TELEPHONY AND TELEGRAPHY 
(INCLUDING WIRELESS) 
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Our report of the Proceedings of the Joint Meeting of the 
British and Freneh Institutions of Electrical Engineers in 
Paris last week contains, on p. 306, descriptions of the 
wireless. time-signalling arrangements on the Eiffel Tower, 
and also a Paper by Mr. W. Slingo on some new automatic 
traffic distributing devices which are being installed in London 
telephone exchanges. 

The much-talked-of criminal libel. action by Mr. Godfrey 
Isaacs, Managing Direetor of. Marconi's. Wireless Telegraph 
Co., against Mr. Cecil Chesterton, Editor of the New Witness, 
commenced at the Old Bailey on Tuesday. The statements 
complained: of were in connection with the Inperial. wireless 
telegraph scheme, Mr. Godfrey Isaacs alleging that these 
amount to a charge of conspiracy with his brother, the 
Attorney-General, to secure the contract by undue influence. 

Another matter of considerable interest in connection with 
the Marconi Со. is the announcement of the issue of a writ 
on behalf of some of the shareholders against the directors 
of the English Co. to recover a sum of about £1,000,000, said 
to be the difference between the sale price and par value of 
500,000 shares with the American Marconi Co., presumably 
held by the English. Co. 

The United States Government has placed an order for 
а Poulsen wireless telegraph station at Colon, and according 
to a statement in The Times the day and night range is to 
be 3,000 miles. We understand that a patent infringement 
action has been pending between the Marconi Со. and the 
American Poulsen Co, for some time, and that in consequence 
of this contract having been awarded the hearing of the action 
will be expedited. : 

The Canadian Government has concluded a eontract with 
the Marconi Co. for the erection of wireless telegraph 
stations at La Pas (Manitoba) and Port Nelson (Hudson Bay). 

Communications with Quillengues and Caconda were restored 
on the 23rd inst., as well as the Fao route.—Until further 
notice telegrams to Derna and Tobruk are sent by post 
from Bengasi.—Telegraphie correspondence to Morocco. is 
now no longer subject to delay. | 
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(This Patent Record is compiled by our own Editorial Staff and és Strictly Copyright.) 


Specifications Published May 22, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 


7,903/12. Pupin Loaded Lines. Е. A. Becker. To regulate 
the attenuation in telephone and telegraph lines according to 
the different frequencies, inductances are inserted at equal 
distances. They are specially arranged compound shunts, which 
may be tuned to different frequencies. Four figures. 

9,941/12. Metal Filaments. Е. Hansen and W. Е. Мон. 
To increase the specific resistance, tungsten oxide is converted 
into trioxide, to which is added boric acid-anhydride to satura- 
tion. This is then dried and heated in a neutral atmosphere, and 
reduced by heating with zinc powder. The zinc is removed, and 
is made into a paste and squirted. 

10,655/12. Induction Motors. SUBMERSIBLE & J.-L. Motors 
and Н. B. Poynper. Insulation is eliminated from the stator, 
or else thin refractory layers only are used. Also the number of 
conductors is reduced as much as possible, and these are fed at 
low pressure through a transformer which may be incorporated 
in the base of the motor. To minimise leakage the laminations 
are enamelled, cut radially, and assembled so that the cuts are 
not continuous. The motors may be used under water if the 
pressure is kept below that at which electrolysis takes place. 


Four figures. 

10,765/ 12. Heating Element. E. & О.А. Co., J. D. MORRISON, 
and L. Н. Davies. The resistor is wound on a single 
triangular refractory insulator, so that the area of the front is 
the greater. Concave heat-reflecting surfaces are provided, and 
terminals are fixed to the flat ends. Seven figures. 

10,865/12. Wireless Telegraphy. R. C. GarLEgTTI. The trans- 
mitting aerial is slowly charged and impe вто discharged by 
quenched sparks in one sense only. Free oscillations in the 
receiving aerial are prevented, and only uni-directional currents 
flow. Two figures. 

14,015/12. Wireless Telegraphy. W. Duser. To produce 
small alternating currents of suitable frequency, e.g., 200 watts 
at 400 cycles, a primary oscillating circuit with a natural 
frequency equal to or an harmonic of the frequency of the 
oscillator itself, feeds another circuit through a transformér and 
including a spark gap, the aerial, and earth connection. Three 


res. 

Ё 6155/12. Cable Sheathing. W.E. Со. (W.E. Co., U.S.A.). 
To decrease the cost of cable sheaths, ап. аПоу of approximately 
99 per cent. lead and 1 per cent. antimony is used. The alloy 
is preferably formed by combining the metals after they have 
been reduced to their natural state. 

25,154/12. Wireless Telegraphy. К. Согрѕснмірт. High- 
frequency undamped waves are at the receiving station trans- 
formed to waves of constant low frequency by asynchronously 
rotating commutators. Six figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, pton 
Buildings, London, E.C., at the price of 8d. each, post free. 

of some of the more important of these patents will 
appear in our next issue. | 


Arc Lamps: MascHINEN Охо МетАш, Іхосѕтвте [Economisers 
for multiple arcs] 11,842/12; Rocers and Rowe [Non-shunt arcs] 
28,627 / 12. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&с.: Sremens-Scuuckert [Regulation of frequency produced by 
polyphase induction generators] 8,070/12; Daten [Railway car- 
riage lighting] 10,993/12; W.E. Co. (W.E. Co., U.S.A.) [Lead 
alloys for tapes] 25,090/12; Lawton [Apparatus for forming 
joint ends on conduits] 27,510/12. 

Dynamos and Motors: Georce Рогкеү, Lro. [Dynamos] 
22,500/12; Sremens-Scuuckert [Field magnets] 3,627/13. 

Electrometallurgy and Electrochemistry: STROHMENGER [Arc 
welding] 11,079/12; Dekker [Electrolytes] 17,856/12; JóssiNc- 
FORD Mra. Со. [Are furnaces] 26,165/12; [Tilting mechanism] 
26,166 /12; Harker and Scorr [Furnaces for fixing nitrogen from 
the air] 866/13. 

Heating and Cooking: GvarTrEROTTI [Moulding silicon and its 
alloys for resistances and heaters] 10,657/12; Corriws [Self- 
contained utensils] 18.911/12. 

Incandescent Lamps: J. Stone & Co. and Myers [Also lamp- 
holders] 10,959/12; Jory, 20.361/12; Srpon, 27,813/12. 

Instruments and Meters: ArtHorre and Самввірсе Іхѕт, Co. 
[Moving coil instruments] 11,279/12. 

Storage Batteries: Ровѕсне and AcHENBACH [Negative elec- 
trodes for alkaline cells] 29.848/12. 


Switchgear, Fuses, and Fittings: Hare , [Lamp-holders] 
7,9592/12; Pern [Switches] 11,051/12; Tuomrson (Ateliers de 
Constr. Elec. de Charleroi) [Remote control] 11,537/12; Waxx- 
MULLER [Lamp-holders] 14,750/12; B.T.-H. Со (G.E. Co., 
U.S.A.) [Sealing leading-in cables] 15,342/12; BourARD [Liquid 
resistances] 5,855/12. 

Telephony and Telegraphy: Possoro [Ship and shore com- 
munication] 10,701/12; Baron (Heimann) (Graded service auto- 
matic telephone system] 11,261/12; ZAHARIA and ROTHLANDER 
[Wireless receiving stations] 12,444/12; Ѕеғтом-Јохеѕ (Drahtlose 
T'elegraphie) [Production of high frequency currents] 14,390/12; 
TELEPHON APPARAT FABRIK E. ZwiETUsCH & Co. Ges. [Selector 
switches] 16,151/12; Prance  [Loud-speakin attachment] 
17,357/12; SCHAEFER [Sourdines or dampers for conductors] 
25,449/12; Strmens Bros. and Perry [Insulating sectional iron 
masts] 1,899/15; SAnuLEa [Wireless transmitters] 6,479 / 18. 

Traction: Stuart [Railways] 2,957/12; Haywarp [Railways and 
tramways] 10,417/12; RorrENBuRG and New Transport Co. 
[Setting selective control on moving automatic goods conveyor 
rom a fixed station] 11,681/12; Sruarr [Signalling] 3,588/13. 

Miscellaneous: Ногмез and Kemp-Wetcu (Two separate and 
opposite drives from a single motor] 14,560/19; Szemens 
Dynamo Works and Cattow [Photometers] 15,660/12; Ктк 
and Baker [Fire-alarms] 15,676/12; Brockmann [Electricity 
charging calculator] 21,446/12; Kinsurn [Vehicular tail light 
frontal indicators] 27,707/12; Morter and Konia [Cooling 
incandescent wire] 27,950/12. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 

А P sci Systems, &с.: CREIGHTON (Circuit protective gear] 
Dynamos and Transformers: A.E.G. [Windings] 10,608/13. 
Electrometallurgy: HELFENSTEIN ELEKTRO-OrEN-GEs. [Enclosed 

furnaces with upper charging chutes] 9,590/13. 

Heating: ARPIN [Radiators] 10,289/13; [Bath water heaters] 

10,403/ 13. 

Meters: ScnÓLLER, 24,954/12. 
Switchgear: A.E.G. [Immersed break] 10,077 / 13. 
Telephony and Telegraphy: CrnrBorANI [Printing telegraphs] 


9,855/15; Оре [Telephone fixtures] 10,556/13. 


The following Amended Specifications may now be obtained. 
20,107/11. Telegraph Receivers. W. S. STELJES. 
26,184/11. Combined Oil and Electric Furnaces. 


Application for Amendment 

1,950/08. Telephone Switch Hooks. J. E. Кіхазвову. Re- 
movable arms are arranged so that the stem engages with the 
parts within the case without it being opened, and cannot be 
again withdrawn without the case being opened. The W.E. Co. 
are now seeking leave to amend by striking out claim 1, which 
broadly covers switch hooks which may be inserted or removed 
from the case without tools. The subject-matter is said to have 
been old when the application was filed. 


Petition for Extension of Term of Patent 


24,048/99. Telautographs. F.Ritcure. Constructional details 
and arrangement of apparatus. The National Telewriter Co. 
intend to apply on July lst to Mr. Justice Warrington for a 
date to be fixed for the petition to be heard. Notices of objec- 
tion before July 1st, with J. Н. and J. Y. Johnson (47 Lincoln's 


Inn Fields, W.C.). 
Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: E. D. Расе [Metal trough casing with plain or transversely 
corrugated flexible metal lids] 2,461/01; T. Mannriorr [Bitumen 
substitute] 3,063/07. 

Dynamos: С. блоттев, E. HanLÉ and J. Rey [Compounding 
alternators with a reaction exciter} 1,430/05. 

Ignition: A. F. WurrE [Window to observe sparking] 2,853/06. 

Incandescent Lamps: J. Howanp [Multiple filament] 2,707/08. 

Storage Batteries: Van Rapen & Со. and M. Metz [Construc- 
tion] 2,727/08; [Fixing electrodes] 25,264 /08. 

Switchgear, Fuses and Fittings: A. Н. Арлмѕ and J. T. 
Movrp [Motor controllers with interlocked main and rheostat 
switches] 2,984 /02. 

Traction: Siemens Bros. and L. М. G. Ferrerra [Electro- 
magnetic semaphores] 2,961/05; [Detectors for railway points] 
5,082/07; J. A. Lycerr and G. J. Conaty [Bogie tramcar truck 
construction] 5,096/06; С. LowrHran [Locomotive cab signalling] 
2,975 /07. 

Miscellaneous: J. FippEs and J. Е. Warr [Fire alarms witb 
sprinklers] 2,7724/04; Е. W. Hurp [Radial drill] 2,740, 08. 
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rying to keep cool, ©- 
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and a difficult job, too, in the hot and dusty cities and : 

towns of Great Britain, unless aided by artificial means. 


NOW is the time to push 


^ «gREEZOR? FANS 


Now—when the Butcher, the Dairyman, the Fishmonger, 
&c., cannot keep the flies away—when Restaurants are 
empty because patrons cannot stand the heat and stuffiness 
— when the tired and jaded worker lacks energy owing to 
the heat—when the hotel keeper 1s expected to provide 
cool corners for his guests. | 
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A timely appeal to the right classes at this season. will 
be productive of lucrative resulls. 


___  ——--—— 


We are engaged upon an extensive campaign for the 
sale of © FREEZOR ” Fans. We are appealing 

to all classes of electricity consumers, and we 
know that results will accrue. 


Thousands of ~ Freezor” Fans will be sold 


this summer—how many by you !! 


Let us help you to advertise “ Freezor's " 
in your own district. Let us associate 
your establishment with this most popular 
fan. Let us send а representative 

to discuss this proposition with you. 


— M 
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Ihe GENERAL ELECTRIC CO., Ltd. 


Head Office : 
67, Queen Victoria St., London, E.C. 
Branches : Manchester, Birmingham, Glasgow. 
Newcastle, . Cardiff, Dubhn, Belfast, Bristol. 


Swansea, Liverpool, Leeds, Sheffield, Nottingham, 
Hull, Southampton, &e. 
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When corresponding with Advertisers, pieuse mention ** Electrical Engineering. | 


xii | ELECTRICAL ENGINEERING | May 29, 1918. 


THE LONDON ELECTRIC WIRE COMPANY 


Telegrams : ELECTRIC LONDON." AN D S MITH S LTD. Telephone No. 3105 London Wall. 


Offices and Warehouse . f CHURCH ROAD WORKS, LEYTON, E. 
PLAYHOUSB YARD, GOLDEN LANE, LONDON, E.C. Works: i ‘ANACONDA WORKS, SALFORD. 


MANUFACTURERS OF EVERY DESCRIPTION OF CABLES AND WIRES FOR ELECTRICAL PURPOSES. 


DYNAMO WIRES Strips and Cor and Compressed Strands, - INSTRUMENT ' WIRES, Silk and Cotton Covered. 
EUREKA, PLATINOID and other High Resistance Wires. ENAMEL Insulated Wires. 


FLEXIBLES. INSULATING VARNISH. BRUSHES. FUSE WIRES. JOINTING MATERIAL. 


HIGH CONDUCTIVITY COPPER WIRE. SILICIUM BRONZE & PHOSPHOR BRONZE WIRE. 
SPECIAL TROLLEY WIRE. ALUMINIUM WIRE. 


Wandsworth, S.W 
= ы асуы P.O. Putne 
—** Micamini, d London. 


BRITISH MICA CO., LD. TheMicanite & Insulators Co.,Ltd. CRYSEL CO 
аа WALTHAMSTOW, 
MIN: Lebanon Road Works, London, E. Е E E C E R | C 


LAMPS. 


KEMPSTON WORKS, BEDFORD. 
Telegrams. "Cryselco," tU; ton, 
Telep bone 1377 Bac -À 


eW. tit: | ELECTRICAL PORCELAIN | Р. WIGGINS & SONS, 


| Ringe, &с in MICANITE 


AND RODS HIGHEST QUALITY FOR MIGA 
FOR ELECTRICAL PURPOSES APPLY TO 
INSULATION 


GUILBERT-MARTIN JAMES MACINTYRE & C0., LTD., 


9,Edmund Place, LONDON, Е.С. BUBSLEM. 102, 108 & 104, MINORIES, LONDON. 


IRONGASED 
SWITCHES. 


M TYPE. FOR LIGHTING. 
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For Workshops, Collieries, Electrical 
and exposed situations. Works, 
SALFORD, 


STRONG & COMPACT. 


MANCHESTER. 


(LIST ON APPLICATION.) 


BABCOCK & WILCOX, Ltd. 


ELECTRIC CRANE DEPARTMENT: 


GOLIATH CRANES, TRANSPORTERS, PORTAL CRANES, JIB TRAVELLING CRANES, 

WINCHES & CAPSTANS, COAL HANDLING CRANES, FOUNDRY CRANES, LADLE 

CRANES, SCRAP MAGNET CRANES, PIG BED CRANES, SECTION HANDLING 

CRANES, BOX HANDLING CRANES, OPEN HEARTH CHARGERS, VERTICAL INGOT 
CHARGERS, HORIZONTAL INGOT CHARGERS, &c. 


Head Office: ORIEL HOUSE, FARRINGDON STREET, LONDON, E.C. 


Telegrams —'' Babcock, London." Works: RENFREW, SCOTLAND. Telephone No. 5540 Holborn (8 lines). 


When cor VES) (und auf with Advertisers, please mention ~“ Electrical Engineering," 
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Blackpool: Street Lighting.—A saving of £550 per annum 
in the cost of the street. lighting is foreshadowed in the 
Borough Electrical Engineer's estimates to the Street Light- 
ing Committee. This will be brought about by a reduction 
in the charges for current for street lighting purposes from 
за. for the first 250,000 units with a sliding seale to a flat 
rate of 24d. per unit. 

Burton-on-Trent : Electricity Accounts. — After meeting 
interest. on capital charges there is a surplus of £1,189 on 
the electricity undertaking of last year, of which £1,000 is 
to be applied to relief of rates and the balance carried to 
renewals fund, This surplus is £1,530 less than in the 
previous year, due to the increased price of coal. 

A new turbo-generator Was started up at the electricity 
works last week. 

Canada: Sule of Electric Lighting Co.—With reference to 
the recent notes in our columns concerning t proposal of 
the Toronto Government to. purchase the Toronto Tramway 
and Lighting Cos., it is now stated that the Toronto Electric 
Lighting Со. has offered its undertaking at £5,000.660, The 
valustion of the Company 's plant on behalf of the Government 
wis 19 be put in hand. 

Cromer: Transfer of Electricity Undertaking.—The agrec- 
ment for the transfer of the’ Council's electricity undertaking 
to Edmundson's Electricity Corporation is now before , the 
Board of Trade. 

Egypt : Water-Power Derelopment.-~The Board of Trade 
Journal states that the Egyptian Government is considering 
the development on a large scale of the power at present 
running to waste through the Assuan Dun. It is believed 
that the Government will probably set up a small installation 
in the first instance for the manufacture cf enleium cyanamide, 
which is said to be rapidly coming into favour with farmers 
as а chemical manure. 

Felixstowe: Tent Lighting.—An interesting departure has 
been made by the Suffolk Electricity Supply Со. for the 
wiring of the tents on the beach and fitting them with a 
lamp, а kettle, and a radiator for 98. plus a charge of 10s. for 
all current used during the peroid from May 14th to Oct. 14th. 

Galashiels: Electric Supply.—The Council has decided not 
to proceed with an eleetrie lighting scheme themselves, but 
to give facilities for a proposed local company to be formed 
to take the work in hand. Mr. T. С. Parsons, late Burgh 
Electrical Engineer at Govan, reported to the Council on the 
matter. 

Hornsey : Tampering with * Fusce Bores.—The Electricity 
Department has had quite a number of cases recently of 
consumers tampering with their meters and main fuse boxes, 
and at the last meeting of the Council a warning Was given 
that in all future cases proceedings will be taken. 

Kettering: Electric Supply Accounts.—The accounts of the 
electricity undertaking for the year to March 31st show а 
eross profit of £6.556. and after meeting capital charges and 
transferring £800 to reserve fund, the net revenue account, 
including the balance from last year. shows a surplus of 
£2.069. This result has been achieved notwithstanding coal 
having cost 40 per cent. more than in the previous year, but 
this extra cost is being counteracted by the working of the 
inixed- pressure turbine. which is now in operation. 

Oldham : Elect ricitu Accounts,—There was a net profit of 
£1,044 on the electricity undertaking last year, which sum is 
carried forward. There have been large increases in the 
number of units sold for all purposes. and the generating 
plant nt the Greenhill power station has been increased to 
8,600 kw. by the addition of a further turbo-gencrator set. 

Pembroke (Ireland) : Electric Supply.—An agreement is 
being entered into for giving the Blackrock Council a supply 
of electricity in bulk. 

Portsmouth: Power Charges.—In_ order to arrive at а 
general reduction with a view to developing the use of power 
by small users, а sub-committee has been appointed to obtain 
information from other supply authorities in. this conneetion. 

—————————— 

Libel Action by Electrical Engineer. — Mr. George Balfour, who 
is counected with a large number of important electrical under- 
takings in different parts of the country, and managing director 
of Balfour, Beatty & Co., has instituted an action for libel 
against Ben Tillett, the labour leader. Mr. Balfour was 
Unionist candidate at the Govan bye-election, and the state- 
ments complained of were in connection with the strike of the 
employees of the Llanelly Light & Tramwavs Co. 
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TENDERS INVITED AND 
PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &с. 

Bootle.—A Local Government Board inquiry has been held 
concerning а loan of £3,750 for electrical extensions. 

Canada.— The Board of Trade Intelligence Department has 
the name of a coal, railway and power company which con- 
templates extensions to its power plant, and the electrification 
of its colliery plant. 

Darwen.—A Local Government Board inquiry has been held 
concerning a loun of £6.400 for new plant at the electricity 
works. 

Leicester.—3 5,000-kw. generating set with rotary-con- 
verters, switchgear and boiler plant are to be installed at an 
estimated cost of £32,350, together with new cables at an 
estimated cost of £20,000. 

Limerick.—A loan of £6,100 for the provision of Diesel 
engine plant is to be applied for. 

London: Hammersmith.—Vstimates have been presented 
on contemplated mains extensions at а cost of £3,055, in 
addition to an estimated expenditure of £2,500 on new 
services, and £2,590 on transformers, sub-stations, &c. 

Norwioh. — The Electricity Committee contemplate ап ex- 
penditure of £25,000 upon the electricity undertaking during 
the next five years. A 3,000-kw. turbo-alternator and con- 
densing plant, rotaries, switchboard, &e.. are to be installed 
immediately. 

Оідһат.—Е.Н.Т. switchboard. ‘Borough Electrical Engineer, 
Мах 81%. 

Rawtenstall.—One 1,500-kw. turbo-alternator 
denser. Borough Electrical Engineer, June 10th. 

York.—An inquiry was held on. Monday concerning a loan 
af £24.440 for extensions at the electricity works. This 
amount is made up as follows :—Generating plant. £10,100; 
two water-tube boilers, £4,300; cables, £5,250: battery,- 
£3,900; buildings. £890. 


and con- 


Wiring 

The following particulars relate to new buildings about to be 
erected, от important alterations and extensions іп existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Aberdare.—Cinematograph theatre. С. L. Stewart, Mil- 
bourne Chambers, Merthyr Tydfil. | 

Вовпог. New school. 

Gromer.—Cinematograph theatre. 

Dublin. — Alterations and additions to the Royal Hospital. 
Donnybrook. Architects, Beckett & Medealf, 6 Clare Street. 

Exeter. Swimming baths. | 

Gillingham.— New secondary sehool. 

Haslingden.— New school. 

London: Bermondsey.—New baths. | 

Telephone and bell system at the Western. Fever Hospital. 
Metropolitan Asylunis Board, June 4th. 

Additions to North-Western Fever Hospital, Hampstead. 
Metropolitan Asylums Board. 

Maidstone.--New offices for Prudential Insurance Co. 

Manchester.-—-Grange Street Municipal School. Education 
Offices, Deansgate. 

Margate.— Public baths and workmen's dwellings. 

Shipley.— Additions to Otley Road Council School. 

Stirling. — New municipal buildings. 

Swansea.—Hlectric lighting and bells at new 
college. Clerk, Education Offices, 9 Grove Place. 

Wakefield. —Cinematograph theatre, A Winstanley, 5 
Blackfriars Street, Manchester. 

West Ham.— Extensions at Technical Institute, Romford 


Road. 


training 


Miscellaneous 
Azores.— The St. Michael's Government has decided to con- 
struct an eleetrie. tramway system to afford communieation 
with the points of popular interest in the island. Тһе first 
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line will be to the Valley of Furnas, which is estimated to 
cost £250,000. 

Belfast.—The Harbour Commissioners have decided to erect 
four electrically-driven gantry cranes at an estimated cost of 
£17,000. 

Bristol.—The Corporation has decided to convert a further 
1,157 street gas lamps to electricity. 

Devonport.—Twelve months’ supply of cables, wires, meters, 
&c. Borough Electrical Engineer, June 2nd. 

London: Hammersmith.—A number of 100-kw. and 50-kw. 
transformers are required by the Council. 

Servia.— The Servian Telephone Co. requires large quantities 
of telephone apparatus and material. Direction des Téléphones 
Serbe, Belgrade. Local representation is necessary, and the 
name of an agent in Belgrade who is willing to act for British 
manufacturers may be obtained at 73 Basinghall Street, E.C. 


| | TENDERS RECEIVED AND ACCEPTED | 


| ——— РНЕ НЕЯ 


Argentine.—A contract for the supply of 12,000 ‘‘ Wotan” 
lamps has been placed with Siemens Bros. Dynamo Works, 
Ltd., by the Buenos Aires Great Southern Railway. 

Garlisle.—Thc following tenders have been accepted :— 
Generating set, Browett, Lindley & Co., for £2,708; water- 
tube boiler, superheater, mechanical stokers, &c., Stirling 
Boiler Co., £1,610; ejector condenser, Korting Bros., £85. 

Harrogate.—The tender of Messrs. Ferranti, Ltd., at £195 
10s. has been accepted for a switchboard extension. 

South Africa.—A contract for the supply of 3,500 '" Wotan " 
drawn tungsten wire lamps has been placed with Siemens 
Bros. Dynamo Works, Ltd., by the Union of South Africa. 

Walsall.—The tender of Callender's Cable & Construction 
Co. for & main in Darlaston Street has been accepted at 
£601; that of the British Westinghouse Co. for sub-station 
equipment at £167 10s.; and that of E. Green & Son fora 
new economiser at £623. 

Wolverhampton.—The following tenders have been ac- 
cepted: British Westinghouse Co., four converters, £2,950; 
Electric Construction Co., two sub-station switchboards, £408 
10s. and £209 10s. respectively; Reyrolle and Co., E.H.T. 
switchgear for Commercial Road station, £2,000 10s. 


APPOINTMENTS AND PERSONAL NOTES 


—_ | 


Mr. Cyril Clarke has been appointed Manager of the Birken- 
head Tramways in succession to Mr. W. Wyld, recently 
appointed Electrical Engineer to the Hampstead Borough 
Council. Mr. Clarke has been Chief Assistant Manager at 
Birkenhead for 12} years. 

Mr. A. J. Ryan, Assistant Resident Engineer at the 
Gillingham electricity works, has received a presentation from 
the staff on his leaving to take up the post of Chief Assistant 
Electrical Engineer at Hastings. 

The salary of Mr. A. R. Тийшап, Borough Electrical Engin- 
eer to the Colwyn Bay Council, has been increased from 
£230 to £255 per annum. 

The Coventry Electric Lighting Committee recommend that 
the salary of Mr. G. Tough, the Borough Electrical Engineer, 
be increased from £550 to £650 per annum. 

The salary of Mr. Н. M. Taylor, Borough Electrical Engin- 
eer at Middlesbrough, has been increased by £25, making it 
£450 per annum. Mr. R. H. Scotson, the outside distributing 
engineer, has had his salary increased from £180 to £200. 

The Bristol Corporation Electricity Department requires а 
sub-station shift engineer with experience of E.H.T. sub- 
station work. (See advertisement on another page.) 

The Birmingham Corporation Electric Supply Department 
requires a commercial assistant. June 6th. (See advertise- 
ment on another page.) 

Assistant engineers are required in the Engineer-in-Chief’s 
Department of the G.P.O. (See advertisement on another 
pare.) 


The Strike of Leicester Wiremen.—As a result of a conference 
between the electrical contractors of Leicester and their em- 
plovees, the strike which recently took place has been ended by 
an agreement to pay 9d. per hour to all wiremen who have 
worked at the trade not less than six years, with 84d. to other 
qualified men of less experience The new arrangement comes 
into force as from August Jlst. 


May 29, 1913. 
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MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. G. Smith and Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£72 55. to £72 155. (Last week, £72 10s. to £73.) 

Bankruptcies. J. G. Hilton, Electrical Engineer, 103 Ex- 
change Buildings, Birmingham, has been adjudicated bank- 
rupt. The first meeting of creditors will be held on June 4th 
at 10.30 a.m. at 191 Corporation Street, and the public 
examination is on June 25th at 2.30 p.m. at the Court House, 
Corporation Street. 

Liquidations.—A receiver and manager of the X.L. Electric 
Co. has been appointed, with power to act until October 20th. 

The Gem Dynamo Brush Co., Ltd., is to be wound up 
voluntarily. The liquidator is Mr. J. W. Massey, and a 
mecting of creditors will be held at his offices, 45 Cherry 
Street, Birmingham, on June 2nd, at 2 p.m. 


Theft of Electric Fittings.—A labourer in the employ of the 
Southwark Borough Council has been sent to prison for six 
weeks for stealing a quantity of electric fittings, the property 
of the Electricity Department. i ; 


Curious Accident to a 'Bus.—Whilst an electric lamp standard 
was being hauled into position by a tripod derrick in Ludgate 
Circus on Tuesday, the derrick collapsed and fell on to a 
passing motor-’bus. Fortunately there were no passengers on 
top of the vehicle at the time. : 


The *''Point.Fives."— The June meeting wil be held оп 
Tuesday, June 17th, at 7 p.m., at the Delico Restaurant, 
Barrett Street, Oxford Street, W. The tickets for the dinner 
are 3s. 6d. each, and may be obtained from the hon. secretary, 
Mr. A. H. Seabrook. The chairman will address the meeting 
at about 8.50, and this will be followed by a general discussion 
dealing with the extension of the use of electricity for domestic 
urposes, tariffs, apparatus, selling methods, &c. Mr. H. F. 
riederichs, Borough Electrical Engineer, West Hartlepool, and 
Mr. F. W. Purse, late of Watford, and now at Carlisle, have 
been appointed members of the ''Point-Fives."' 


The Strength of Metal Filament Lamps.—The British 
Thomson-Houston Co. tell us of several examples of the many 
severe tests to which the strength of Mazda drawn-wire lamps 
has been subjected. Amongst the accidental tests was, it will 
be remembered, a shipwreck, in which several cases of Mazda 
lamps had only suffered damage to the extent of about 1 per 
cent.—and things are not handled gently during salvage opera- 
tions. In another instance a stage-lighting batten, containing 
100 Mazda lamps, fell five feet, and not one of the lamps was 
damaged. These lamps had all been burning for some time. 
The latest, and perhaps most crucial test of all, has just been 
reported. A 60-watt, 230-volt Mazda lamp, installed at the 
Palace Theatre, West Hartlepool, fell from a height of twelve 
feet on to a stone pavement. Although a gallery and heavy 
bead shade were attached to, and fell with, the lamp, it was 
found to be in perfect condition when placed in the holder 
again. 

"The Secret of the Permanent Magnet.—An interesting dis- 
course with this title was given last Friday evening by Pro- 
fessor Silvanus P. Thompson. After demonstrating experiment- 
ally the different retentive power of soft iron, soft steel, and 
hard steel, and illustrating the theory that magnetisation is 
essentially a change of orientation of the components of material 
by experimental evidences of the sound, and change of length 
produced, and the comparative transparency of magnetic 
*' mud," he proceeded to explain the significance of the intercepts 
of the Ewing cyclic magnetisation curve as measures of the 
amount of remanent magnetism and its fixidity, comparing the 
properties of many qualities of steel in these respects. He 
explained the construction of Ascoli for taking into account the 
self-demagnetising  coetlicient by uen the co-ordinates 
through a certain angle, and showed how different qualities of 
steel gave best results for different dimension ratios. A modifi- 
cation of the diagram was also used to explain the sub- 
permanent nature of a portion of the magnetism. For a treat- 
ment of this subject reference may be made to Professor Thomp- 
son's lecture last vear at Glasgow. The lecturer dealt brietiv 
with the recalescence points of steel, and showed a few micro- 
photographs of its internal structure. Finally, he summed up 
the requirements of a good permanent magnet as :—-suitable 
alloy-steel, a shape giving a low covtlicient of self-demagnetisa- 
tion, forging at a moderate temperature, hardening by quench- 
ing from a temperature well above the recalescence points. 
maturing by prolonged subsequent gentle heating to get rid of 
the subpermanent magnetism. The lecture concluded with a 
demonstration of the Poulsen Telegraphone. 
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| SUMMARY . | 


ARRANGEMENTS for interconnecting the mains of the 
Bury Corporation with those of the Lancashire Electric 
Power Co., in the event of an emergency, are under 
consideration. (Page 314.) 

AT the Mining Exhibition now being held at the 
Agricultural Hall, all kinds of electric coal-cutters are 
represented. Miner's electric safety lamps are also in 
evidence, while the aid of electricity is sought on 
almost every stand. (Page 315.) 

A NEW form of electrically driven two-high rolling 
mill was described in a Paper by Mr. A. Lamberton at 
the May meeting of the Iron and Steel Institute. In 
this, instead of reversing the motor, the return pass 
is obtained by mechanically interchanging the positions 
of the rolls. (Page 316.) 

THE Gray-Sussmann, Oldham, and Ceag electric 
safety lamps have been approved by the Home Ofhce 
for use in mines. (Page 317.) 

AN electric mine hoist in Canada is described on 
page 318. 

SPECIFICATIONS published by the Patent Office during 
May of interest to electrical mining and metal- 
lurgical engineers include three dealing with electric 
furnaces, two for tilting and one for an are furnace 
with metal electrodes and a special hearth for the 
production of alloys. Other patents embrace miner's 
safety lamps and blasting cartridges. (Page 818.) 

A TRIAL run from Dumfries to London is about to be 
made bv an electric car equipped with the Edison 
batterv. (Page 320.) 


A CELLING fan, in which special precautions are taken 
in tlie design of the bearings and lubrication system, is 
illustrated on page 320. 

AT the annual meeting of the Institution of Electrical 
Engineers last Thursday, Mr. R. A. Chattock, who was 
proposed independently of the Council nominations, was 
elected to à seat on tlie Council. (Page 321.) 

SOME details are published from the reports of the 
Consulting Engineer, Borough Electrical Engineer, and 
Electricity Committee: on the condition of the Walsall 
eleetrieity undertaking. (Page 321.) 

A NEW large asylum has just been finished at 
Colchester. Electricity is used for power purposes in 
the laundry, bakery, &c., as well as for lighting. The 
generating station can take & load of over 200 kw. 
(Page 321.) 

A COOKING outfit in a private house and a new design 
of enclosed fuse are described in short articles on page 
322. 

THE inspection and routine testing of electric mining 
plant is dealt with in our Questions and Answers 
columns. (Page 323.) 

A NEw design of oil switch is illustrated, and a recent 
installation of condensing plant is described in short 
articles. (Page 324.) 

WE describe the Siemens’ standard Telefunken 
0'3-kw. ship wireless set, with which a large number 
of vessels are now equipped.—Considerable difference 
of opinion exists among the members of the Marconi 
Committee regarding the terms of their report. (Page 
325.) 

Tue L.C.C. has abandoned its trolley omnibus 
schemes in consequence of the decision of the House 
of Commons last week regarding the Borough Councils 
veto.—An extension of trailer cars in London is to be 
applied for.—Opposition of severa] London Borough 
Councils is threatened to the Post Office tube railway. 

—''Self-propelled" tramcars are recommended іп 
Edinburgh.—4A tube railway between the Isle of Wight 
and Hampshire is again projected. (Page 325.) 

THe specifications published by the Patent Office 
on Thursday last included several dealing with wireless 
telegraphy, one for a remote controlled switch with an 
oscillating armature, by А. Н. F. Perl; one covering 
a method for the speed control of induction motors 
with short circuited rotors by the eniployment of adjust- 
able frequency and pressure, by Siemens Schuckert- 
werke; and one for а self-regulating dynamo, by Geo. 
Polkey, Ltd. (Page 326.) 

Тнк West Ham Electricity Department has in use 
two Edison electric battery vans.—There are now 
1,500 looms with individual motors supphed from the 
Blackburn electricity works.—The Dundee Electricity 
Department has built up a £21,000 reserve fund in 
three years.—A sum of £24,500 is to be paid to reli f 
of rates from the Manchester electricity profits for last 
year. (Page 327.) 
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ELECTRICAL extensions are contemplated as follows: 
—Wallasey, £65,000; Worthing, £6,750; Southwark, 
£29,464; Bispham, £8,155; York, £6,800; Hebden 
Bridge, £3,250; Halifax, £23,180.—Air-cooled static 
transformers are required at Hammersmith; double- 
deck trolley omnibuses at Brighton; cable at Southamp- 
ton; and a twelve months’ supply of electrical stores 
by the Penrikyber Navigation Colliery Co.—Electrio 
lighting schemes are under consideration at Dolgelly 
and Tullamore. (Page 327.) 


Toe American Westinghouse Co. made a profit of 
about £600,000 on its past year’s trading, and an 8 per 
cent. dividend is to be paid.—A scheme for the con- 
solidation of the Edison & Swan United Electric Light 
Co.’s debentures has been formulated. (Page 328.) 


Single-phase Commutator Motors.—At the Annual General 
Meeting of the I.E.E. Students’ Section, a Paper was read by 
Mr. E. A. Richards and Mr. D. Dunham, in which they described 
a series of tests on a 140 volt, 57 ampere, 1,430 r.p.m. Fynn 
single-phase motor when connected as an Atkinson, Latour- 
Winter-Eichberg and synchronous machine. It was found that 
for the Fynn, L.W.E., and synchronous connections, at 6 b.h.p., 
the efficiencies were nearly the same, although the losses were 
made up in rather different ways. Friction and windage 
accounted for approximately 40 per cent. of the losses, and 
about one-third of this consisted of brush friction. The copper 
losses in each case were under 30 per cent., whereas the iron 
losses and circulating currents came to 6 per cent. of the total 
with the synchronous motor connection, 8 per cent. with the 
Fynn, and 14 per cent. with the L.W.E. connection. With the 
Atkinson connection the maximum output was 3 b.h.p., and the 
efficiency 50 per cent. In this case the friction and windage 
also accounted for about 40 per cent. of the total, the iron 
losses and circulating currents 21 per cent., and the copper 
losses 56 per cent. of the total. A new type of motor, due to 
Mr. F. Creedy, in which the stator has salient poles and the 
rotor an ordinary D.C. armature with three brush sets ‘on the 
commutator, was also described. Compensation is produced by 
an external transformer with the primary in parallel with the 
stator. The power factor of the whole motor reaches about 
91 per cent. at full load, with an efficiency of about 74 per cent. 
The motor tested was designed for lift work, and gives a very 
high starting torque. Starting is effected by switching the 
motor straight on the mains. 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, JUNE бтн. 
Institution of Mining Engineers. 
11 a.m. At Burlington House, Piccadilly. Among the 
apers to be read (at 2.30) will be “Insulated and Bare 
Copper and Aluminium Cables for the Transmission of 
Electrical Energy, with Special Reference to Mining 
Work," by B. Welbourn. 
SATURDAY, JUNE 7ru. | 
Association of Mining Electrical Engineers. 
5.30 p.m. Warwickshire and S. Staffs. Branch. At Imperial 
otel, Temple Street, Birmingham. ‘‘ Notes on Colliery 
Generatin Plant," by W. Bolton Shaw. 
THURSDAY, JUNE 12тн. | M" 
Tramways and Inght Ratlwtys Association. | 
10.30 a.m. Annual Congress at Blackpool. At Imperial! 


Hotel. 
FRIDAY, JUNE 1дтн. | m 
Tramways and Light Railways Association. 
10 a.m. Annual Congress (continued). 
Physical Society. | 
At нере College of Science.  ''Some Experi- 


8 p.m. d 
infoil Contact with Dielectrics,” by G. E. 


ments on 
Bairsto. 


The London Electrical En£ineers. 


(To-Day) THunsbDAY, JUNE OTH.—C. Company. FRibDAY, JUNE бтн.—р.. 
Company. MONDAY, JUNE 9TH.—A. Company. TUESDAY, JUNE 10тн.— В. Com- 
pany. THURSDAY, JUNE l2TH.—C. Company. FRIDAY, JUNE 18TH. — D. Company. 
Infantry Drill, 7 to 9 p.m. Technical Instruction for all Members on the Sixth 
Rate and for all Candidates for Higher Rating, 7 to 9 p.m. Musketry Instruction, . 
9 to 10 p.m. 

SATURDAY: Juxe l4TH.— Headquarters open from 10 a.m. till noon. 


/ 


‘ Electrical Combine: Civic Scheme to Meet any Emer- 
gency."—Under this heading a Lancashire paper last week 
published a statement that an important scheme would be given 
practical consideration in the very near future for the intercon- 
nection of electric mains belonging to local authorities and com- 
panies round about Manchester, so as to maintain a supply of 
current in case of & breakdown. This very much overstates what 
is really occurring. The true facts of the matter are that the 
Bury Corporation are considering the question of intercon- 
necting their mains with those of the Lancashire Electric 
Power Co. The interconnection of other electricity works in 
the Manchester district in & similar manner of course would 
be very desirable, but we understand that no definite scheme 
in this direction has been formulated, at any rate at present. 


WAS THE CHIEF PLEASED ? 


MAINS FOREMAN, at telephone (time 4.30 a.m.). 


That you, sir ? We didn't like to bother you before, but ! 


thought you'd like to know that the lights have been out in feeder districts 1 and 2 since half-past ten, and that 


we have just got current on again. 


‘June 5. 1913. 


ELECTRICAL ENGINEERING IN 
THE MINING AND METAL INDUSTRIES 


THE MINING EXHIBITION 


TEE uses of electricity in mining are fairly well repre- 
sented at the Mining Exhibition, which was opened at 
the Agricultural Hall on Thursday last, and continues until 
Saturday next. The larger proportion of the coal-cutters ex- 
hibited are electrically driven, electric safety lamps also make 
a good show, and other miscellaneous uses of electricity are 
everywhere in evidence. Electricallv-driven coal-cutters are 
best represented on the large stand of Mavor & Coulson, Ltd. 
(Glasgow), where the compact machines for D.C. and A.C. 
working, which have for a great many years been made bv 
this firm, are on view. To demonstrate the smoothness with 
which the speed-reducing gears work, one of the machines is 
arranged with a small handle on the motor end. The motors 
are cooled by an air current in а novel way. The motors are 
gas tight, with gauze-protected openings at each end, while 
on the shaft in a separate chamber from the rotor is a fan, 
which draws air in through one of the gauze openings and 
forces it through a number of small tubes, passing close to 
the outside of the stator stampings to the opposite end, 
where it is discharged into the air through the other gauze 
openings. The heat produced by the motor is thus carried 
away, first by convection to the tubes and thence Бу con- 
duction to the air stream, whereby no dangerous gas or dust 
can be brought in contact with the interior of the motor. As 
is known, this company does not build many "chain" 
machines, but has introduced and developed the ‘ bar-pick- 
quick" type, which is now made with a fast-cutting double 
worm. "''Disc" machines are also largely made, but, owing 
to the liability of the cutting wheel to get jammed if certain 
obstructions are met with, the rotors of induction motors for 
driving these machines must be of the wound type, while for 
the bar-pick-quick machines a squirrel-cage motor is used, 
on which the end rings are cast solid. A new feature is a 
design of aluminium, micanite insulated, pommel for use with 
the coal-cutters and other machines. It is made in two 
halves, and is very convenient to wire, and is fibre-protected 
where necessary. This company have also a display of gate- 
end switch-boxes, dust-extractors, and other machinerv. Other 
firms exhibiting coal-cutters include the Diamond Coal-Cutter 
Co., Ltd. (Wakefield), who make a good show of junction- 
boxes, gate-end cable winches, and disc and chain coal-cutters, 
as well as their recently introduced bar machines. The 
Sullivan Machinery Co. (Salisbury House, Е.С.) show chain 
machines developed at their works in the United States. 
These they claim are suitable for any kind of service, and 
machines are now being worked for extremely hard holing, 
such as in anthracite, in clay pavement, and in bituminous 
-coal containing many hard impurities. Some of the features 
of these machines are that the feed may be reversed without 
Stopping the motor, resetting the jacks, or moving the feed 
chain; while interposed between the armature pinion and the 
sprocket which drives the feed chain is a friction clutch, 
which is adjusted so as to slip before any excessive stress can 
‘come on any part of the machine. Besides ordinary ''long- 
wall” machines, the company also has a continuous cutter 
-on the long wall principle for undermining coal in headings and 
stalls, to which а pioneering claim is made. Anderson, Boyes 
& Co., Ltd. (Motherwell) are exhibiting on their stand both 
disc and chain machines, as well as an electric header and 
some switchgear, including gate-end and trifurcating boxes of 
substantial design. "''Crescent"' disc coal-cutters are shown 
on the stand of A. Hirst & Son, Ltd. (Dewsbury). These 
may be obtained speciallv low if necessary. 

Besides the exhibitions of switchgear already mentioned, 
the Electrical Apparatus Co., Ltd. (Vauxhnll) have on view 
both direct- and alternating-current gear. The former is re- 
presented by a panel comprising several units, all totallv 
enclosed. A motor-starter is fitted with a slow-motion device 
which allows a rapid motion from step to step, but ensures 
a definite stop on the centre of each. А solenoid-operated 
starter for the automatic or remote control of machinery is 
also shown. A feature of this is that the main switch and 
‘resistance-controlling levers are operated bv separate iron 
cores, moving one at each end of a single solenoid coil. 
Among the alternating-current gear тау be mentioned a 


the contacts. 


triple-pole oil-switch with oil level interlock, by which the 
switch cannot be closed unless there is sufficient oil to cover 
Various samples of parts and materials are 
also exhibited. Electrically-driven pumps are represented on 
the stand of Gwynnes, Ltd. (Hammersmith), where there are 
one or two centrifugal pumps constructed to the order of the 
New South Wales P.W.D.: 75,000 gallons of water can be 
delivered per hour against a head of 517 ft. A special pump 
is also shown, in which any solids which enter the suction 
pipe can pass through the pump. Submersible motors, made 
һу Submersible & J.L. Motors, Ltd. (Southall), are used for 
all the pumps. These motors can be used in fiery mines, as 
they can be totally immersed in a tank of water. Another 
branch of heavy electrical equipment is supplied by the Union 
Cable Co., Ltd. (Dagenham Dock), who have a range of 
samples showing all classes of insulated cables for power, 
light, traction, and telephony, as well as a display of bitumen- 
insulated mining cables and joint-boxes. 

Among the electric safety lamps shown are those on 
the imposing stand of the ‘‘Ceag” Electric Safety Lamp Co., 
Ltd. (London), where a multitude of '" Ceag " lamps are dis- 
played. These and the other lamps awarded prizes in the 
Home Office competition have been already fully described in 
ELECTRICAL ENGINEERING, and are now well known. Charging 
sets, lamp racks, magneto-openers, &c., are also on view at 
this stand, as well as at the stand of the Cremer Lamp & 
Engineering Co., Ltd. (Leeds), who also make a cylindrical 
miner's lamp of very robust construction, as evidenced bv 
the rough usage to which the lamps are put for demonstration 
purposes. Inspection lamps in aluminium cases and one in 
a sheet metal case, with a number of lamps on a movable 
stecl tube, so arranged that the light can be regulated in 
strength and direction, are also included. Acroyd & Best, 
Ltd. (Morley) also show some lamps made under Hailwood's 
Patents, as well as their well-known relighting machine for 
oil lamps, while John Davis & Son (Derby), Ltd. (Derby), have 
an exhibition of. Gray-Sussman lamps, which are made in 
several sizes. Special attention has been given to the batterv, 
which does not show any tendency to leak when held upside 
down, and to the magnetic lock. This is of substantial con- 
struction, and can only be opened by the special magnetic 
opener provided. It would be most difficult to open it any 
other way. This firm also have on view a large variety of 
accessories for different purposes, including Berry interlocked 
switchgear with illuminated indicators, compact shot-firers, 
and the Davis-Fryar mechano-electric signals for haulage 
planes, &c., in gassy mines. These are designed to comply with 
Rule 15 in the Home Office Special Rules for Electricity in 
Mines. Instead of fixing a series of gas-proof press buttons 
at frequent intervals so as to avoid open sparking, a contact 
maker of special design is erected about every 200 vards, and 
in either direction from this flexible pull wires are run over 
guide pulleys at 5-yard intervals along the sides of the road. 
The patent covering this system was abstracted in ETECTRICAL 
ENGINEERING, December 5th, 1912. This firm, as well as 
Siebe, Gorman & Co., Ltd. (Westminster) show Professor 
J. S. Haldane's new design of catalytic detector, while Manley 
& Sandey, Ltd. (King’s Cross), are showing their catalytic de- 
tector, which is made of an allov with no temperature 
coefficient, as well as neat lamp cabin equipment. 

A very imposing stand is that of Bleichert’s Aerial Trans- 
porters, Ltd. (Egvpt House, 36 New Broad Street, E.C.). 
Here there is a working model of an aerial wire ropeway and 
relicf models, in gypsum, of the large ropeway built for the 
Famatina Mines in the Argentine, and of the remarkable wire 
ropeway built for Wilkins & Wiese in East Africa. This line 
is about 5} miles long and has a rise of 5,000 ft., equivalent 
to a gradient of 41 degrees or R6 per cent. Besides a full 
size 4-wheel carriage there is a full size working model of an 
automatic telpher. These lines are fitted with remote control, 
as are, of course, those driven electrically. A natural size 
telpher ear, as used in mines and iron works, is also working. 
The motive power is supplied bv enclosed electric motors, and 
a patent block svstem is provided. so that collision on the 
track, at crossings or switches, are impossible. The cars can 
be provided with winches for lowering and hoisting, or with 
automatic grabs for handling ores, coal rubbish, &c. These 
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automatic cars have been constructed for effective loads up 
to 24 tons. 

Electricity is also the agent for transmitting power to the 
fans, blowers, portable forge, &c., exhibited by Jas. Keith & 
Blackman, Ltd. (Farringdon Avenue), and for the many 
'" Sirroco " centrifugal fans shown by Davidson & Co., Ltd. 
(Belfast), on their interesting stand, where there is a model 
arrangement for reversing the air current without touching 
the motor; while the Mining Appliances Co. (Sheffield) have a 
working exhibit of a through conveyor and other appliances. 
Neither can one leave the subject of the exhibition without 
a word about the Kennicott Water-Softener Co. (Wolver- 
hampton), who show опе of their latest type '* K” small plants 
for 1,250 gallons capacity—plants up to 30,000 gallons per 
hour have been made. The apparatus depends on the action 
of lime and, soda, and is so arranged that it is continuous 
and wholly automatic in its action. If the water to be 
treated has ''temporary " hardness only, no lime is required, 
and the revolving sludge pipes prevent accumulation of sludge, 
so that the tank never requires opening for cleaning. On this 
stand there is also a tray-type boiler fced-water heater for the 
utilisation of exhaust steam. Directly associated with the 
use of electricity is the epicyclic speed-reducing gear shown 
by Joseph Baker & Sons, Ltd. (Willesden Junction). These 
gear wheels have a large number of accurately cut teeth, so 
that the driving force is equally distributed. Several speeds 
forward and a reverse may also be easily provided for. А 
seif-adjusting earthing and continuity clip which fits any size 
cable, conduit, or pipe, is shown bv Hann & Ingle (Man- 
chester), and an interesting exhibit cf the pulmotor automatic 
oxvgen-reviving apparatus is shown by Richard Jacobson 
(Shoe Lane, E.C.). 


A NEW FORM OF ELECTRICALLY DRIVEN 
ROLLING MILL. 


NE of the Papers read at the May meeting of the Iron 
and Steel Institute in London was on “А New Form 
of Electrically-driven Two-high Continuous-running Reversing 
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the cost of current was low enough. For light sections the 
three-high continuous-runnifg mill was practically universal, 
and in such cases the electric motor left nothing to be desired. 
For larger sections, however, there was the objection that 
complicated live roller tables were required to rise and fall 


‘at each pass, and there were difficulties in the exact setting 


of the rolls. These considerations had caused many steel- 
makers in the country to prefer the two-high reversing mill, 
even though its driving was less economical. 

This being so, it occurred to the author that if two-high 
section rolling mills could be designed so as to be capable 
of being driyen by a continuous-running electric motor, and 
at the same time give the necessary reversals to the bar at 
each pass, this would go a long way to meet the difficulties. 
The root idea of his new system by which this is accom- 
plished is that, if in a mill with two rolls arrangements can 
be made to make the bottom roll the top roll, and vice versa, 
then at each reversal of the position of these rolls there 
will be a pass in the opposite direction. Referring to the 
figure, the two rolls, A, are mounted in the usual form of 
chocks, B, contained in the circular gables, C, which gables 
are free to rotate in the fixed frames or housings, D. In 
order to make the turning of the gables easy, these are carried 
on broad revolving anti-friction rollers, E, placed immediately 
under the gables, and carrying their weight. These 
anti-friction rollers have part of their breadth formed into a 
spur pinion, F, which gears with corresponding teeth in the 
rotating gables. By means of a hydraulically-operated rack, 
G., gearing into a pinion on the bottom roller shaft, Н, the 
rotation of the gables is quickly effected, the time taken 
being only three to five seconds, and the stroke of the 
hydraulic rams is just sufficient to bring the rolls to their 
exact position at each reversal. To provide for the alternative 
change in the position of the top and bottom roll, the driving 
spindles, J, conveying the power from the mill pinions, K, 
to the rolis, A, are disposed in the manner shown on the 
drawing, and the weight of these spindles is borne up in 
their centre by a balanced carrying gear, the weight of the 
descending spindle balancing that of the ascending spindle 


PLAN AND ELEVATIONS SHOWING GENERAL ARRANGEMENT. 


Mill," by Mr. A. Lamberton. The author was not fully con- 
vinced of the advantage of electrical driving over other 
methods for large reversing mills, but said that all engineers 
were in agreement that where rolling mills could be driven 
by а constant-running motor associated with a heavy fly- 
wheel, clectrical driving was to be preferred, provided that 


at cach reversal. The mill pinions are placed side by side, 
and not superposed as is usual, as this reduces the angle 
on the spindles during reversals. The first mill of this new 
type is now in course of construction, and will be put to 
work in a Jarge steelworks in England in the early summer. 
During the discussion, the opinion was expreseed that from 
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$.to 5 seconds was rather a long time for reversal of a mill. 
Some points in the mechanical design of the proposed mill were 
also criticised. Another speaker was distrustful of a flywheel 
in conjunction with a continuously-ranning motor, but Mr. 
Lamberton, in his reply, ointed out that there was no danger 
because there was the taking spindle between the flywheel and 
the mill. He had always thought that a continuous running 
moor; coupled to a flywheel, was the finest driye for a rolling 
mill. 


ELECTRIC MINERS’ LAMPS 


{к Gray-Sussmann (Nos. 8 and 4), the Oldham, and the 
** Ceag " miners’ electric safety lamps have been approved 
by the Home Office for use in mines. 

According to the official description, the Gray-Sussmann 
lamp, which is illustrated in Fig. 1, possesses the following 
essential parts :—(1) A sheet-steel case with securely soldered 
joints, tinned or galvanised, and enamelled on the inside. 
(2) An electrical accumulator, so constructed as to prevent 
escape of the liquid whatever the position of the lamp, whilst 
allowing the escape of gas generated by chemical action in 


Fic. 1.—Gray-SussMann LAMP. 


the accumulator. (8) A hinged stamped-steel cover, tinned or 


galvanised, forming a flame-tight connection with the case, 
and secured thereto by (4) an efficient locking device of one 
or other of the following types :—(a) A lead rivet lock; (b) а 
magnetic lock, so constru¢ted that the bolt can only be with- 
drawn by applying the pole of an electro-magnet to the face 
of the lock. (5) An insulated domed base plate of aluminium 
or brass, secured to the cover of the case by means of a screw, 
and carrying the bulb, switch, and two spring contacts making 
connection with the terminal lugs of the accumulator. (6) A 
flame-tight screw-switch in the base plate. (7) A top-plate of 
aluminium or brass, carried by four brass pillars screwed to 
the top plate, and secured to the cover of the case by nuts 
on the inside and outside of the cover. (8) A stout protecting 
glass held in position by the top-plate and pillars, and forming 
flame-tight connections between the top- and base-plates by 
washers of indiarubber or asbestos. 


The lamp is approved for use under the following con- — 


ditions :—Provided—(1) That the lamp may be made in two 
sizes, one of which shall be named the Gray-Sussmann Electric 
Safety Lamp No. 8, and the other the Gray-Sussmann Electric 
Safety Lamp No. 4. (2) That the total weight of the lamp 
is not more than 54 lbs. in the case of No. 8, and 6 lbs. in 
the case of No. 4. (8) That the strength of material and 
attachments throughout the lamp is not less than in the 
sample submitted to tests on the 4th March, 1918. (4) That 
the lamp shall be capable of maintaining a light of not less 
than 1 candle-power all round in a horizontal plane throughout 
a period of not less than 9 hours, and also of giving a light of 
not less than 1°5 candle-power over an arc of 45 degrees in a 
horizontal plane. (5) That the lamp has been made at the 
works of Mr. W. E. Gray at 19 Archer Street, Camden Town, 
London. (6) That the lamp shali have marked upon it its 
name and the name of the maker. 

The Oldham lamp is illustrated in Fig. 2, and according to 
the official description, possesses the following essential 
parts :—(1) A solid drawn steel case (tinned). (2) An elec- 
trical accumulator, the terminals of which are fitted with spiral 
springs carrying rubbing contacts: the construction of the 


accumulator being such as to prevent escape of the liquid, 
whatever the position of the lamp, whilst allowing the escape 
of gas generated by chemical action. (8) A top screw plu 

carrying the bulb, protecting glass, pillars and crown, saa 
forming a flame-tight connection with the case : the protecting 
glass, pillars and crown, being of any of the types.shown in 
the plate. (4) A bottom screw plug carrying the accumulator 


Fitted with 
Single оте "Glass. 


Fitted with CylindricalGlass. ^ Fitted withShadowless Dome" Glass. 
Fra. 2.—OrpHAM LAMP. 


and ee flame-tight connection with the case. (5) An 
efficient locking device of one or other of the following types, 
to prevent unauthorised persons from unscrewing the bottom 
plug, viz.—(a) A brass locking bolt, held in position by a lead 
rivet; (b) а magnetic lock, so constructed that the locking 
bolt can only be withdrawn by applying the pole of an electro- 
magnet against the cover of the lock. 

It is approved for use :—Provided—(1) That the total 
weight of the lamp is not more than 5 lbs. 4 ozs. (2) That 
the strength of material and attachments throughout the lamp 
is not less than in the sample submitted to test on the 7th 
and 8th January, 1913. (8) That the lamp shall be capable 
of maintaining a light of not less than 1 candle-power all 
round in a horizontal plane throughout a period of not less 
than 9 hours, and also of giving a light of not less than 1'5 
candle-power over an arc of 45 degrees in a horizontal plane. 
(4) That the lamp has been made at the works of Messrs. 
Oldham and Son, at Denton, near Manchester. (5) That the 
lamp shall have marked upon it its name and the name of 
the maker. | 

The ““Сеар” lamp, which obtained the first prize in recent 
Home Office competition, is illustrated in Fig. 8. According 
to the official description it possesses the following essential 
features :—(1) A solid drawn-steel case (tinned), strengthened 
by pressed corrugations; fitted with securely attached steel 
lugs, or brass screw ring, for the attachment of the cover. 
(2) An electrical accumulator, the terminals of which are fitted 
with spiral springs carrying rubbing electrical contacts; the 
construction of the accumulator being such as to prevent 
escape of the liquid, whatever the position of the lamp, whilst 
allowing the escape of gas generated by chemical action. (8) 
A cover, carrying the pillars and crown, either (i) of stam 


. steel (tinned), fitted on the inside with a securely attached 


stamped steel ring provided with feathers to engage lugs on 
the case; or (ii) of brass, screw threaded internally to engage 
the screw ring on the case. Provided that the cover, whether 
attached by bayonet joint or screw, shall form a flame-tight 
connection with the case. (4) A metal plug, with insulated 
connections screwed to the inside of tne cover, and carrying 
the bulb and a spiral spring, which is kept in compression 
when the bulb is in position. (5) A stout protecting glass 
secured to the cover by the metal plug described in paragraph 
(4) and forming a flame-tight connection with the cover bv 
means of asbestos or india-rubber washers. А steel spiral 
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ing, kept in compression between the protecting glass and 
bulb, holds the latter in position. (6) An efficient 
magnetic lock, securing the cover to the case, and во con- 


Fic. 3.—‘‘Craa’”’ LAMP. 


structed that the bolt can only be withdrawn by applying the 
pole of an electro-magnet to the outside of the lock. 

The following are the conditions under which it is approved 
for use:—Provided (1) that the total weight of the lamp is 
not more than 54 lb. (2) That the strength of material and 
attachments throughout the lamp is not less than in the 
sample submitted to test on the 16th March, 1918. (8) That 
the lamp shall be capable of maintaining a light not less than 
1 candle-power all round in a horizontal plane throughout 
^ iod of not less than nine hours, and also of giving a 
light of not less than 1°5 candle-power over an arc of 45° 
in & horizontal plane. (4) That the lamp has been made at 
the Corcordia Works of the “ Ceag " Electric Safety Lamp Co., 
in Dortmund, Germany. (5) That the lamp shall have marked 
upon it its name and the name of the maker. 


AN ELECTRICAL MINE HOIST IN CANADA 


"du conditions in Northern Ontario have always been 
very favourable to the introduction of electrical drivin 
for all mining purposes on account of the scarcity of fue 
and the abundant water supplies available. The mine of the 
Mond Nickel Company, from which a rich nickel ore is 
produced from approximately 1,000 ft. depth, has been work- 
ing for over ten years with electric drive. The Company has 
its own power-station, whence three-phase power is trans- 
mitted over a distance of four miles at high pressure to a 
sub-station, where the pressure is reduced 550 volts. All the 
motors for pumping, hauling, Ln winding, &c., work 
at this pressure. The mine hoist is driven by a 300 р 
slip-ring motor controlled by a series relay type, reversible 
controller, which is in turn controlled by a master drum. 
The controller ‘consists of two double pole contactor switches 
with blow-outs for the control and reversal of the primary 
circuit, and a number of similar D.P. switches for the control 
of resistance in the rotor. These switches are in turn con- 
trolled by 3-pliuse series relays connected in the rotor circuit 
so that they prevent the closing of the accelerating switches 
until the motor has come up to а certain speed and the 


CONTACT. т?рг; Les, WARE ROPE ETC ETC 


accelerating current has dropped to a predetermined value. 
The master drum is of the multi-step type, by means of which 
the operator is enabled to start and reverse the motor and 
run it at any speed desired. Should he throw the master 
drum quickly to the full-speed position, the motor resistance 
would not be cut out sudden , but the acceleration is con- 
trolled by the series relays. e hoist is stopped by means 
of hand brakes, and is equipped with an emergency brake, 
which is set by a falling weight, this weight being held sus- 
pended by a latch. On failure of the line current, this latch 
is tripped by an A.C. solenoid, and after the current is 
re-established the brake is re-set by hand. 


. ELECTRIC MINING AND METALLURGICAL 


PATENTS OF MAY 
.. Mining. 

The Specifications which were published by the Patent Office 
during May, having particular interest for mining electrical 
engineers, include No. 5,073/18 by Н. Е. Joel (Forest Gate). 
This covers a simplified mechanical construction of the casing 
and switch in the type of miners' safety lamp developed by 
the inventor. The lantern and battery casing are connected 
by inclined slots and set screws, во arranged that when the 
screws abut against the ends of the slots, the switch rod and 
lamp and battery terminals are in their working position where 
they are locked. The switch rod, which passes through a hole 
in the battery cover, ensures that the enclosure cannot be 
opened until it is withdrawn to the off position. Specification 
No. 20,445/12 by J. Lamour (Germany) deals with blasting 
in fiery mines, and embraces transmitting the force of the 
explosion through water in a vessel in the borehole. There is 
no substantial ejection of water until the rock or coal has been 
shattered, so that time is given for the products of the ex- 
plosion to be cooled. Another Specification dealing with 
blasting is No. 16,536/12 by N. Field (Newcastle-on-Tyne). 
The detonator tube is located on one side of the glass cartridge 
case, to which it is inclined. The two are made in one piece. 
The object is to protect the explosive from moisture, and to 
prevent perforation of the cartridge case. 


Metallurgical. 


The Specifications of interest to  electro-metallurgical 
engineers, published during the month of May, had amongst > 
them No. 26,165/12 by The Jóssingfjord Mfg. Co., A/S. It 
is sought to combine the advantages of furnace electrodes, 
mounted on gallows and suspended by chains, by using a 
travelling electrode-carrier mounted on a trolley, which is 
locked to the furnace, and may be tilted with it. In 
No. 26,166/12, the same inventors describe an arrangement 
whereby, in a tilting furnace, the tilting force acts approxi- 


‘mately in a vertical direction during the whole of the tilting 


operation. The tilting force acts through linkwork, so that 
tilting is effected along a straight track without the use of 
toothed gearing. Specification No. 8,791/12, granted to E. C. R. 
Marks (communicated by the Patents Purchasing Co., U.S.A.). 
covers the use in arc furnaces for the production of alloys of 
vanadium and aluminium and other metals, of an adjustable 
non-metallic hearth forming one electrode, and metallic elec. 
trodes of iron or of the metal to be reduced. The material to be 
treated is passed continuously, in a finely.divided state, 
through the arc. The hearth, which is supported on a truck, 
forms a temporary support, and a channel is arranged to саггу 
off the molten material. The other electrodes are supported 
on trucks running on inclined guideways, and are electro- 
magnetically controlled. 


Electrical Drive for Underground Conveyors.—In the course 
of a Paper read recently before the South Wales Institute of 
Engineers, Mr. Sam Mavor described the construction and use 
of a number of types of underground face conveyor, and 
remarked that where electricity is the motive power the total 
power cost was moderate. At an energy cost of ld., he con- 
tinued, per unit, the cost for eight hours for a conveyor 100 yards 
long is about js. Where compressed air 1s used the efficiency is 
much lower, and this is emphasised by the fluctuating character 
of the load on the air motor, because the amount of compressed 
air used is more nearly proportional to the time of working than 
to the load upon the motor. At a cost of O'65d. per b.h.p. 
delivered to the compressor (equivalent to 14. per unit for 
electricity) the cost of power for eight hours' running is about 
10s.. without allowing anything for losses in transmission or 
leakage; providing for these losses the cost is about 12s. for 
eight hours’ running. | 
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EDISON BATTERY CARS 

A GOOD deal of activity is now being shown in the 
application of the Edison battery to motor-car work 

in this country, not only in the direction ‘of commercial 

vehicles, several of which are now to be seen about London 

both as demonstration vehicles undergoing trials under service 


conditions, and as in the case of the West Ham electricity 
department in permanent use, but also in the construction 


of private passenger cars. We announced recently that Artol 


Johnson, Ltd., were putting down a large batch of electric 


cars propelled by the Edison battery at their works at Paisley, — 


and we are now able to state that one of these cars, in а 
fully finished condition, with a handsome coupé body, driven 
from inside, is about to start on a trial run from Dumfries to 
London, which, if successful, will form an ролш 
achievement. We are not yet in possession of full technica 
details of the car, but we understand that it has an underhung 
frame, and is driven by a single motor placed about the 
centre of the chassis through an undertype worm gear on 
to the live back axle. The cells are, we believe, stowed partly 
in the forward bonnet, which is the well-known form adopted 
in the Arrol-Johnson petrol cars, and partly in the rear of 
the vehicle, so that the lines of the body ‘are in no way 
spoilt by the unsightly battery-box, which has been a feature 
of some previous electric cars. The motor is rated at 34 h.p., 
with overload capacities of 800 per cent. for }-hour and 100 
per cent. for one hour. The control is as simple as possible; 
plain series resistances are used on the first few steps. As 
there is only one motor with a single commutator, series 
parallel control cannot be made use of in any way, nor is 
there any alteration in the grouping of the cells, which are 
kept permanently in series. The characteristic of the motor, 
however, enables quite steep hills to be taken on the top 
controller notch without undue current being taken from the 
battery. Thus the resistances are only in circuit at starting. 
The motor has an efficiency not falling below 80 per cent. from 
full up to its maximum overload, and thus, when developing 
its rated load of 3} h.p., must take about 50 amperes from 
the 65-volt battery. We regret that at the time of writing 
we have not full details of the battery capacity, nor the 
weights of the battery and car before us, but we are told that 
with extreme care in driving, as much as ninety miles can be 
run on one charge with a battery of the size in question, or 
from thirty-five to sixty in ordinary work, according to circum- 
stances. It is not intended in the forthcoming run to attempt 
records in this direction; attention will rather be concentrated 
on proving reliability and ability to run to a given time-table. 

The car, which, we understand, will carry an independent 
observer is to start from Dumfries on Monday morning next 
at 5 a.m., and is expected to arrive at Carlisle at 8, where 
a stop of one hour will be made for charging and breakfast. 
Penrith, where a half-hour's charge will be taken, should be 
reached by 10.80, and the next stop of one hour for charging 
and lunch is to be made at Kendal, which is timed to be 
reached at 1.80, and a further short charge will be taken 
during a half-hour stop from 4 o’clock at Lancaster, where 
the Mayor and other notabilities have promised to inspect the 
vehicle. Continuing, Preston will be reached at 6, where an 
hour is allowed for dinner for the battery and passengers. The 
first day’s run is to conclude at 9.80 at Manchester, a total 
distance of 159 miles in 123 hours’ running time. Evidently 
no attempt will be made to approach the legal limit. The 
next day’s run will be arranged on similar lines, with stops 
probably at Rugby, Northampton, Bedford, Luton, Hitchin, 
and Barnet; this rather roundabout route is necessarily chosen 
to take advantage of charging stations. London is expected 
to be reached finally at 11 o’clock on Tuesday evening. The 
trip will be a remarkable one, and should do much to draw 
attention to the possibilities of the Edison battery, but of 
course it is not intended to imitate real touring conditions 
such as can be met with a petrol car of higher power. The 
true field of the electric car is for urban work, where a low 
speed and limited radius of action is all that is necessary, and 
for such its cleanliness, simplicity, ease of control, and, in 
these days of rising petrol prices and falling electricity tariffs, 
probably also its cheapness of running give it an excellent 
chance of popularity now that the Edison battery, with its 
appreciably lighter weight and greater robustness than the lead 
battery, is available. Already, as we have indicated above, a 
good start has been made in commercial work, where the 
good qualities of the Edison battery show perhaps to the 
best advantage. and we must congratulate Mr. W. H. L. 
Watson, of ''Edison Accumulators" (41 Great Portland 
Street), on the progress he has made in the short time during 
which he has had the matter in hand in this country. Those 
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unfamiliar with the construction and working of the Edison 
alkaline nickel-iron battery may be referred to detailed articles 
which appeared in ELECTRICAL ENGINEERING, October 12th, 
ы рш Supplement, page 67, and May 19th, 1910, 
page 319. 


THE SWAN CEILING FAN 


AX ailment common to many ceiling fans is the leakage 
of lubricant from the upper bearing, not only an to the 
commutator and armature, but on to the fan blades, where 
it is reinforced by a further leakage from the lower bearings, 
and is disseminated about the room. Attempts to overcome 
this difficulty have taken the form of a lower thrust bearing 
designed to sustain the whole weight of the fan, and to relieve 
the upper bearing of the necessity for lubrication. In such 
an arrangement the slightest error in the centreing of the 
armature in the field magnets sets up such severe strains in 
the overhung bearing, owing to want of balance in the mag- 
netic pull on the armature, that the bearing is quite unable 


Swan PATENT CEILING FAN, SHOWING DETAILS OF Moror. 


to withstand them. In the Swan ceiling fan, which is manu- 
factured by the General Electric Co., Ltd. (67 Queen Victoria 
Street, E.C.), the problem has been met by combining the 
advantages of an end thrust bearing with those of a lubricated 
upper bearing. First, a simple’ eating has been designed 
to which no exception can be taken for rigidity and freedom 
from stresses arising from a de-centreing of the armature, 
and, secondly, the upper bearing is adequately lubricated for 
the work it is called upon to perform. An idea of its general 
construction is to be gained. from the illustrations. The design 
frees the fan from all the troubles arising from leaking lubri- 
cant, and at the same time gives the fan considerable 
constructional strength. 


Institution of Electrical Engineers.—The following i 
result of the ballot for new emia and transfers Tom eel 
class to another, at the annual meeting on Friday :—Members - 
H. Leitner, A. N. Moore. Associate Members: G. W. Car- 
рне F. J. Culligan, E. I. David, W: да F. Davids, A. Davis 

. A. Fildes, E. W. Fulcher, E. С. Gage, G. F. Gregor i 
А. R. Hemsted, S. Hill, N. V. Lloyd, №. McLachlan, E. Р, 
Neate, Б. О. Neil, S. C. Newton, J. I. Robertson, Е. Sidgwick 
T. Smith, T. W. Smith, G. E. Swift, A. Н Trench, C. R 
Ward. Associates: Y. Hemmings, G. Phillips, O. Thomson. 
Graduates: A. J. Arthur, J. H. Borland, P. H. Brewer, E. F. 
Hollands, G. N. Hurst, C. H. Jeffcoat, W. H. King. A. 
McPherson, M. R. Soi. Students: A. Е. Beach, R. Dods 
L. D. Hill, P. V. Hoare, J. W. Kilby, F. H. Lawrence, 
P. J. Wood. CANDIDATES TRANSFERRED :—Associate Member to 
Member: R. L. Alkin, J. D. Dallas. Associate to Associate 
Member: F. E. Davies, A. R. Newman, C. Turner. Graduate to 
Associate Member: Н. G. Furlong. Student to Associate 
Member: R. D. Fairclough, G. Ingram, P. E. Peronne, L. F. 
Summers, T. H. West, J. M. Whellens. Student to Graduate . 
B Pond. D. N. Jenkins, F. P. Lacey, H. J. Loughlin, S. K. 

rivastava. ` 
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ANNUAL MEETING OF 
INSTITUTION OF ELECTRICAL ENGINEERS 


T HE annual meeting of the Institution of Electrical 
Engineers was held on Friday, May 81st. The first 
business was the announcement of the result of the ballot 
for new members of Council, the nominations for which were 
given in our issues of April 8rd, p. 183, and April 24th, 
p. 224. Mr. R. A. Chattock, City Electrical Engineer, Birm- 
ingham, was elected to the vacancy as an ordinary member of 
Council; to fill the three vacancies as associate members of 
Council, Mr. F. E. Berry, Oapt. E. O. Henrici, R.E., and 
Mr. A. W. Martin were elected; and as associates, Mr. E. 
Russell Clarke and Mr. A. M. J. Ogilvie were elected. The 
honorary officers were also re-elected. 

The annual report of the Council, abstracted on p. 284 of 
our issue for May 22nd, was theu adopted without discussion. 

Mr. Robert Hammond, the Hon. Treasurer, in presenting 
his annual report, said that the revenue from amount re- 
ceived for life compositions had not been treated as revenue 
for the year, but had been invested. He also drew attention 
to the fact that the enlarged funds of the Institution had 
permitted the purchase of some very much needed experi- 
mental apparatus. The assets of the Institution, he added, 
amount to £110,868, against liabilities of £45,150. The 
accounts were then adopted. Votes of thanks to the honorary 
officers concluded the proceedings. 


THE WALSALL ELECTRICITY UNDERTAKING 


T BE full text of the report of Mr. E. M. Lacey on the 
condition of the Walsall electricity undertaking, together 
with the comments thereon by Mr. A. 8. Barnard (Borough 
Electrical Engineer), and the report of the Electricity Com- 
mittee, are now available. 


Mr. Lacey attributes the recent troubles to the inability of 
the boiler-house plant to raise sufficient steam to deal with the 
load without undue forcing, which led to inefficient working and 
deterioration of the plant without opportunity for laying off for 
repair. In view of the urgency of the matter he sent in an 
interim report in February urging immediate boiler extension. 
He gives a full description o 
strongly the condition of the mechanical stokers, forced draught 
plant, flues, economisers, &c., and comments on the unsuitable 
quality of coal used. With regard to the allocation of responsi- 

ility, Mr. Lacey considers that had it not been for difficulties 
with the Local Government Board which prevented Mr. 
Barnard's advice being adopted, the undertaking would not have 
sustained the heavy financial losses of the past 12 months. The 
most serious of the difficulties were due, he considers, to causes 
beyond the control of the committee or of the Electrical En- 
gineer. airs were recommended to the auxiliary, as well as 
the provision of a new boiler at a total cost of about £5,200. 
In general, however, Mr. Lacey reports that the site of the 
station is unsuitable, the design of the station is bad, and the 
only proper “ay to provide for the future is to erect forthwith 
a new 5,000 kw. station, capable of ultimate extension to 
12,000 kw. In the meantime increases in the tariff are recom- 
mended. ' 

Mr. Barnard in his remarks points out the very heavy strain 
put on the station, and discusses the condition of the plant in 
eome detail to show that Mr. Lacey’s remarks that ‘‘there were 
causes for the apparent negligence,” which were beyond the 
control of the station staff. At the same time, he complains 
that his staff was inadequate, that he was never allowed to 
have a fully qualified chief assistant, and that his recommenda- 
tions as to the control of the station during his six months’ 
illness were not followed. ` 

The Electricity Committee, in considering these reports, are 
unwilling to free the engineer entirely from blame regarding the 
unsatisfactory condition of the plant, but approve of the reten- 
tion of his services, pending the result of the present year's 
working being known. A Works Sub-committee is appointed to 
keep a watch on the matter. Some of the immediate recom- 
mendations of Mr. Lacey have been carried into effect, and a 


British Association Reports on 


Eiectricai Standards 


Reprinted by permission of the Council and collected in 
one volume, A record of the history of Absolute Units 
and of Lord Kelvin's work in connexion with these. 
With ten plates. 
Demy 8vo. pp. xxiv + 784. 12s 6d net 


Cambridge University Press 
Fetter Lane, London 


the plant, and condemns very 


reorganisation of the staff has been made. Having regard to 
this provision of additional boiler plant, the question of a new 
station is shelved for the present, and other matters in Mr. 
Lacey’s report are still under consideration. 


ELECTRICAL EQUIPMENT AT AN ASYLUM 


HE self-contained electrical equipment of the new 

Severalls Asylum at Colchester is interesting on account 
of its completeness. Electricity is used for lighting and power 
throughout the premises. The engine-room is 61 ft. long, 
36 ft. wide, and 15 ft. high. The interior walls are lined 
with white glazed brick relieved with a dado of green. There 
are three Paxman engines, supplied with steam at 120 lb. per 
sq. in. from dry-back boilers. Twodrive 100 kw. compound 
dynamos giving 470 volts at 450 r.p.m., and the other drives 
two 50-kw. machines forming a steam balancer. There is also 
a motor balancer consisting of two 235-volt 15-kw. machines. 
No battery is dí present installed, but provision is made for 
one to be added at & future date. The main switchboard 
is placed at the end of the engine-room. It consists of marble 
slabs mounted on an iron frame let into the end wall, and 
is, raised about 6 in. from the floor, and is protected by a 
hand-rail. Plant, switchgear, and travelling crane were sup- 
plied by the British Thomson-Houston Co., Ltd. (Rugby). 
The heating and hot-water supply is furnished by the exhaust 
steam from the engines at about 5 lb. per sq. in. to calorifiers 
which are also fed with live steam through reducing valves. 
The steam-pipes, valves, &c., were supplied by Aiton and Co. 
(Derby). The Asylum buildings are constructed in the fe'm 
of a large rectangle with several spur wings, and the wiring 
is carried out through a subway about 8 ft. wide by 6 ft. 6 in. 
high, which runs under the whole of the rectangular portion, 
with creepways under the wings. From the switchboard 
feeders are carried to a triple concentric ring main running 
the whole length of the subway and supported in wooden 
cleats bolted to the walls. Some of the larger services are 
connected as three-wire and the remainder as two-wire. The 
supply pressure is 460 and 280 volts. Special mains supply 
the covered ways, connecting the various blocks with two 
distinct services, and others supply power to the laundry, 
bakery, &c. Twin lead-covered wires are used for the lighting 
of the covered .ways, and the general wiring is carried out in 
wood casing with covers in the form of a circular arc, во 
that the lodgment of dust may be a minimum [lain 
pendant fittings are used as much as possible, with a specially 
designed bulkhead fitting for the single rooms and batten- 
holders in the covered ways and subways. Two-way switch- 
ing is employed, so that the night watchman can switch on 
a section as he approaches, and off as he passes through. 
All the water required is pumped by electric motors, and 
two 20-h.p. fire-pump motors are also installed. А 8-h.p. 
motor in the bakery is used for the kneading and mixing 
machines, while over 50 h.p. is supplied by four motors 
for the washing and drying machines in the laundry. Others 
will be added as required. The motors were supplied by 
Mawdsleys, Ltd. (Dursley). 

In addition, a central battery telephone system, a fire alarm, 
and a central time recording system is installed. The com- 
plete wiring was carried out by H. J. Cash and Co. (West- 
minster), while the consulting engineer for the whole scheme 
was Mr. W. C. C. Hawtayne (9 Queen Street Place, E.C.), 
to whom we are indebted for these particulars. 


The Ghent Exhibition.—A preliminary list of the British 
exhibitors has been issued by the Board of Trade Exhibitions 
Department. Among electrical and engineering firms that are 
represented may be mentioned the British Westinghouse Co., 
Ferranti, Ltd., the Harper Electric Piano Co., R. O. Lister and 
Co. (Dursley), Reavell and Co., Sanders, Rehders and Co., and 
Vickers, Ltd. 


The ‘‘ Point Fives.’’—The discussion at the meeting on June 
17th at the Delico Restaurant will be opened by Dr. Ferranti. 
Several general points were unanimously agreed after the debate 
on the standardisation of electric cookers at the special meeting 
on May 25rd. These were: (a) that cooking ranges (consisting 
of oven, with at least two circuits, grill, snd hot-plates) should 
have each subcircuit separately fused, and each protected by 
а switch; (b) switches and fuses should be easily accessible, 
and so positioned that they cannot be unduly heated or damaged 
by liquids; (c) provision should be made for efficient earthing ; 
(d) at least one separately-fused indicating device to show 
whether any circuit is closed should be fitted; and (e) manu- 
facturers and designers should endeavour to develop a hot-plate 
which will work satisfactorily at a red heat. It was not found 
practicable in the time available to come to anv decision on 
the subject of tariffs. Further consideration of this subject was 
therefore deferred to a future meeting. 
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A " TRICITY COOKING OUTFIT 


Ү the courtesy of the British Electric Transformer Co., 
Ltd., we are able to illustrate here a “Tricity " cooking 
equipment which is in use at the house of Alderman J. P. 
Smith (Chairman of the Electricity Committee, Barrow-in- 
Furness). In addition to the apparatus shown in the illustra- 
tion, there are two more single cookers which can be used on 
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NEW ENCLOSED FUSES 


A NUMBER of important improvements in the design 
of enclosed cartridge fuses have been embodied in the 
" Rex” totally enclosed fuses, which are made and supplied 
by the General Electric Co., Ltd. (67 Queen Victoria Street, 
E.C.). These fuses may be obtained for 2, 4, 6, or 10 amperes 
capacity at 250 or 550 volts at a very moderate price. The 
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"TRiciTY COOKING EQUIPMENT IN A PRrRivaTe Hovsk. 


a table placed in front of the kitchen range, controlled by two 
panels similar to those shown in the illustration. These are 
for either heating an urn or for grilling operations. The hot- 
water supply of the house is taken care of by an independent 
coke stove which has been fixed near the kitchen range. The 
installation has only recently been completed, биё. же under- 
stand the average consumption for cooking for a household of 
five adults is 8 units per day. During the second week in 
May, Mr. F. S. Grogan, of the British Electric Transformer 
Co., Ltd., gave a series of lectures and demonstrations, and 
the Corporation of Barrow-in-Furness have decided upon a 
scheme for hiring out ''Tricity" cooking outfits to their 
consumers. | 


Shipping Exhibition. —A Shipping, Engineering, and Machinery 
Exhibition is to be held at Olympia in the autumn of next year. 
Arrangements are being made whereby the exhibition will be 
run on co-operative lines by the industries concerned, and 
several large shipping and engineering firms have already 
promised support. The organising managers are Mr. C. H. 
Luke and Mr. F. W. Bridges. 


The British Electrical and Allied Manufacturers' Association.— 
The Wilson-Wolf Engineering Co., Ltd., and Tilghman's Patent 
Sand Blast Co., Ltd., have been elected Members of the Asso- 
ciation, while Maschinenfabrik Augsburg.Nurnberg А.С. has 
been elected an Associate. 


* The Central."—' The May issue of the magazine of the old 
students of the City and Guilds (Engineering) College, South 
Kensington, contains an interesting article entitled ‘‘Some 
Notes on the Present Position of Electric Traction,’ by Mr. 
L. Calisch. This is an illustrated second instalment--the first 
appeared in The -Central for August, 1912. Among other 
articles may be mentioned one on ''Precise Surveys for Tunnel 
Alignment," by Mr. J. L. Busfield, and one on ‘The Develop- 
ment of the A sthetic Sense in Engineers," by H. E. A. This 
deals largely with lead paints, and is written in humorous 
vein. А large number of personal and general notes are also 
included. 


neatness of the design is seen from the illustration, which 
shows a 10-ampere 550-volt size. All the metal parts are 
shielded, and fuses of one capacity are not interchangeable 
with those of another capacity. An efficient indicating device 
is provided, and, owing to the sealing arrangements, no 
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explosion or аге ensues, even оп a dead short. They may be 
obtained made up on distribution boards in wooden or iron 
cases, and a design suitable for use in existing spring clip 
fuse boards, with 24 in. break, is also available. An allow- 
ance for blown fuses is made by the company. Descriptive 
leaflets dealing with these fuses are now obtainable on appli- 
cation. 


Factory Lighting.—The Home Secretary has appointed Pro- 
fessor C. S. Sherrington, F.R.S., D.Sc,. of Liverpool Univer 
sity, to be an additional member of the Departmental Committee 
on the lighting of factories and workshops. 
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QUESTIONS AND ANSWERS BY PRACTICAL MEN 


RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
spondents,' or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. | 

Answers: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 58. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance С the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, tf, in his opinton, the answers 
received do not possess sufficient merit, Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good. faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,341. 


A system of discriminating fault protection has been recently 
developed in which the difference under fault conditions of the 
currents flowing in two concentric conductors in parallel, and 
normally equal, is utilised to trip the switch. It is desired to 
apply this system to three single concentric cables in parallel 
originally laid for A.C. single-phase distribution, but now re- 

uired to be converted to three-phase as feeders. What are 
the objections to this arrangement, and what is the formula 
for mutual induction of the cores (1) when currents are equal 
and in the same direction; (2) when one current is larger than 
the other, but both in the same direction; (3) when one current 
is іп the opposite direction to the other? What would be the 
effect of a stray field on each core; for instance, how would 
the voltage induced in the cores compare if a length were 
suddenly drawn sharply through a magnetic field ?—'' Кіхк.” 


(Replies must be received not later than first post, June 12th.) 


ANSWERS TO No. 1,337. 


Coal Mines Act Electrical Rules :—Rule 14, C (1), requires 
“the thorough examination of all apparatus (including the test- 
ing of earth conductors and metallic coverings for continuity) 
as often as may be necessary to prevent danger; and (2) the 
examination and testing of all new apparatus, and of all 
apparatus re-erected in a new position in the mine before it is 
put into service in the new position." Under ordinary circum- 
stances how often will it be advisable to test earth conductors 
and metallic coverings, and what other ''examination and 
testing ” is necessary оп the following plant? How may we prove 
that we have continuity and suitable carrying capacity of all 
armour and earth conductors? We have two 2,000-kw. gener- 
ators, 5,000 volts, 40 cycles, three phase; current is transmitted 
at this pressure to three seams at different depths. In these 
seams we have haulages working direct at 3,000 volts; also in 
each seam we have transformers stepping down to 440 volts 
for pump motors and small haulage, and small lighting trans- 
formers 440 to 110 volts. The cable from the НТ, switch- 
board in the power-house to each seam is three-core, paper- 
insulated, lead-sheathed, and double-wire-armoured; it is fixed 
to sides of shafts by wooden cleats, and the shaft is compara- 
tively wet. We use the lead sheath and armour as our main 
earth connection to surface earth plate. The shaft cable is led 
to a distribution board in each seam, from which all cables in 
use are also double-wire armoured, and the armour in every case 
is used as main earth wire: between each motor, &c., and main 
cable armour to surface. I may mention here that in some 

laces the cables are buried in the ground. We have two 
ET earth plates at the surface, and one in the sump at each 
seam. We transmit about 600 kw. into each seam. The depths 
of the seams below surface are 400 yards, 500 yards, and 
680 yards. At each motor we connect up the switch, controller, 
motor frame, &c., to a common copper earth wire, and this to 
armouring of cable by means of W.I. clamps, as, of course, we 
cannot solder terminals on here underground. 

“ASSISTANT ELECTRICIAN.” 


The first award (10s.) is made to ''C. L.," and the second 
award (5s.) to ‘Colliery Electrician." We publish these in 
slightly abridged form. Referenee should also be made to 


ELECTRICAL ENGINEERING of August 15th, 1912, p. 457, in 
which a set of 12 rules, to be issued by the mine manager 
to the working electrician-in-charge, is suggested. 


QUESTION No. 1,337. ANSWER. 


"C. L.” writes :—The electrician ought to examine all 
plant at least once in every week, as follows :— 


Follow the main cable in-bye, and see that all suspenders 
or other fastenings are intact; examine each joint-box care- 
fully, and, by taking hold of the earth wire that connects the 
armouring at each end of joint box with the fingers, satisfy 
yourself that this is secure, and if necessary tighten screws 
with screwdriver. АП earth wires of motors and apparatus 
should also be tried as above, as they are liable to work loose. 

Oil switches should have their baths removed at least once 
in every month, the period between each inspection dependin 
upon the purpose for which the switch is being used. The oi 
should be tried by dipping the hand in and scraping fingers 
along bottom of bath; if the oil is thick or of very dark colour, 
and if any residue is at the bottom, the bath must be cleaned 
and the oil filtered or renewed. Liquid controllers should have 
part of the liquid renewed every fortnight. 

. Metallic controllers should be inspected every fortnight at. 
least (in the case of large units every week), and burnt contacts 
renewed or dressed up with a file. i 

To prove metallic continuity of earth wires to bank; un- 
fasten the main connection of earth wire and armouring that 
forms the earth to bank at both ends of main intake cable. 
With the current “off,” short-circuit one conductor and armour- 
ing, and test as in Fig. 1 from the other end with an accumu- 
lator battery. The resistance of the armouring will be И less 


the resistance of one core of the cable. [А better way is to 


Out-Bye End 


connect as Fig..2, when the resistance of the armouring is 
' V 
simply y EP. E.E.] 


Assuming a competent electrician in charge, a test for con- 
tinuity of earthing system to bank need only be made about 
every three months. The Rules demand that conductivity of 
the earth wire shall be not less than 50 per cent. that of the 
largest, conductor used solely to supply apparatus a part of 
which it is desired to earth. "Therefore, in the event of H.T. 
current transformed down to L.T., it may be found necessary 
to run an extra earth wire if the conductivity of earthing 
system to bank is to be kept within legal limits. Although the 
lead sheath may be connected to armouring, the lead cannot be 
reckoned in when estimating the conductivity of armouring. 

In addition to an insulation test of motors, a feeler gauge 
test of the air-gap should be made at least once in every week. 
An “Inspection Book" ought to be kept, and the results of 


the systematic inspections entered up in it, e.g., gap, top 1 е, 
25 . А : 
bottom g say. When a belt drive is used, the feelers ought 


to be inserted into that part of the gap which the belt pull 
tends to reduce. Brushes of D.C. machines should be carefully 
examined, and renewed in the case of tips being broken ofi. 
Switches ought to be tried for tension, as insuthcient ‘‘tension ” 
will cause heating of contact surface. Large transformers of 
the oil type should be ‘‘sludged”’ occasionally, and the oil 
tried for moisture. This can be done by taking a sample of 
oil in a glass jar and inserting a red-hot piece of, say, 4-in. 
iron; if moisture is present there will be a crackling noise. 
Lightning arrestors should be examined and kept clean. 

All new apparatus ought to be efficiently earthed and tested 
for insulation resistance by a “Megger,” and a final inspection 
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of oil baths made to be doubly sure that these are at the correct 
level. 


"CoLLIERY ELECTRICIAN," who is electrician of a modern 
three-phase colliery plant, describes the methods adopted 
there in endeavouring to comply with Rule 14, Section C 
1 and 2, as follows :— 


We examine all oil-immersed gear, such as motor control 
switches, controllers, and resistances, weekly. A record is kept 
of condition of ‘same, and also of the state of the oil; the oil 
is changed at intervals. 'This examination is made on night 
duty, a few motors being examined each night. i 
of the slip-rings and brush-gear is also paid attention to, and 
rotor clearances are taken monthly. 

An insulation test is taken of the whole system monthly. 
Each section taken by itself from the low-tension board in the 
transformer house. ‘The procedure is as follows :—The supply 
is cut off from the section, and then the switches at the various 
motors are put in, and the controllers put on first step, which, of 
course, allows us to test through whole of resistance and 
motor. . .. | 

For testing continuity of cores and armouring we obtain the 
information by “looping,” at the farthest-away motor in the 
section, the core of cable to the earth wire, which is clamped 
on to the armouring. | 

New apparatus undergoes an examination in the shop before 
coming down the pit, and the motors are given a twenty- 
four hours’ running test on a testing bed. All this material is 
tested for soundness of insulation and continuity. 


OIL SWITCHES WITH ISOLATING DEVICES 


HE illustration shows a new form of oil-switch suitable 

for wall mounting and containing an end device, which 
has been designed by A. Reyrolle and Co. (Hebburn-on- Tyne). 
The isolating switch handle mechanism is interlocked with 
the oil.switch to ensure that, when the circuit is broken, 
it must be broken on the oil-switch, avoiding any risk of 
arcing on the isolating contacts. Suitable provisions are made 
for receiving cables to accommodate the equipment on which 
the panels are used. The cables may be arranged to lead 


in and out respectively in a vertical position, as shown on 
the illustrations, or, in other cases, suitable provision is made 
for leading the cables out horizontally. 

Like all of Messrs. Reyrolle's manufactures, the workman- 
ship is of good quality, and the new combination serves very 
well in place of an individual switch panel for controlling a 
motor in a situation remote from the power plant, where the 
more expensive draw-out type pillar, for economic reasons, 
cannot be installed. 
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HE surface-condensing plant supplied by the Mirrlees- 

Watson Co., Ltd. (Scotland Street, Glasgow) for the 
3,000-kw. turbo-alternator which forms the latest addition to 
the plant at the Pinxton power station of the Glasgow Cor- 
poration Tramways, contains several interesting features. It 
is designed to deal with 72,000 lbs. of steam per hour, at which 
duty it is capable of giving a 28-in. vacuum when supplied 
with cooling water at 70° F. The condenser is of the wedge- 
shape type, without baffle plates, and has 10,200 sq. ft. of 
cooling surface, which allows considerable margin for loss of 
heat transmission, due to scaling or dirty tubes. The circu- 
lating water passes three times through the full length of the 
tubes. The Mirrlees-Leblanc rotary air and condensate or 
water-extracting pumps and the centrifugal circulating pump, 
are directly coupled to a 120-B.H.P. '' Curtis" steam turbine, 
running at 2,000 revs. per minute. The water-extracting 
pump is capable of withdrawing the water from the condenser 
under the highest possible vacuum, and delivering it to a 
"Lea" recorder tank. The circulating water pump is capable 
of delivering 6,000 galls: per minute against a total head of 
20 ft. On account of the high speed of the turbine drive, the 
impellers are of small diameter, and to pass the quantity of 
water required, six of these are mounted on a common spindle, 
where they work in parallel. The efficiency of this pump is 
62 per cent. These rotary pumps, with their turbine, form a 
very compact group and the running is practically noiseless. 
There are only the revolving parts of the turbine, the pump 
spindle and impellers, as no gearing whatever is required. 


r 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


SWITCHGEAR.—A series of leaflets conveniently bound in 
one cover describe some of the latest products of A. Reyrolle 


& Co., Ltd. (Hebburn-on-Tyne). The apparatus dealt with 
much of which has already been illustrated in our columns, 
includes ''split conductor” protective gear under the Merz-Price 
parenta; sheet-steel enclosed generator panels, cable glands and 
ttings for armoured cables, O wall operated switch- 
gear, plugs and sockets, cast-iron distribution boxes, &c. 

ROLLER BEARINGS.—A neat booklet dealing with ''Tim- 
ken" adjustable roller bearings is now being distributed b 
The Electric & Ordnance Accessories Co., Ltd. (Cheston Road, 
Aston, Birmingham), who will be pleased to supply a copy to 
any of our readers who are interested. The booklet sets forth 
in clear and concise manner the weak points of ordinary ball 
bearings, and explains how the design of the ‘‘Timken”’ bear- 
ing gives it advantages over some other roller bearings on the 
market by the arrangements for always securing parallel-line 
contact, and the care taken in the accuracy of manufacture of 
the constituent parts combined with careful choice of materials 
which are subjected to special hardening treatment. 


Readers desiring copes of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 
“ Electrical Engineering." 


SWITCHGEAR.—We have received from the Midland Elec- 
tric Manufacturing Co., Ltd. ж Street, South Birmingham), 
а comprehensive catalogue of ironclad switches and fuses, 
motor control panels, distribution wards, fuses carriers, knife 
and other quick break switches, switchboards, &c. А very 
ample range is presented, and the prices throughout appear 
е7 moderate. 

LUTCHES AND GEARING.—A new catalogue from David 
Bridge & Co., Ltd. (Castleton Ironworks, Manchester), describes 
Heywood & Bridges patent friction clutches, and illustrates 
a considerable range of pulleys, gearing, shafting, flexible 
couplings, and millwright work generally. Some useful tables 
are also included. 

METERS.—A full description of the ‘‘Fortiter’’ continuous- 
current watt-hour meter is given in an illustrated booklet from 
the Union Electric Co., Ltd. (Park Street, Southwark, 8.E.). 
This contains some interesting special features, notably as 
regards the design of the brush gear, the patent locking device, 
and the ease of access to all vital parts without removing the 
cover. 


The Electrical Trades Benevolent Institution.—Sir William 
Preece has promised to add his name to the list of donors for 
£100 each. The number has therefore now reached five, leaving 
five more donors yet to be found for the conditions of the 
original donation to be fulfilled. 


JUNE 5, 1913. 


\ 


ELECTRICAL ENGINEERING 


825 


Se oe —— 


- æo an am e 
. е-е. 


TELEPHONY AND TELEGRAPHY 
(INCLUDING WIRELESS) 


| gei details of the Telefunken quenched spark 
system as supplied to ships are contained in & new illus- 
trated pamphlet from Siemens Brothers and Co., Ltd. (Wool. 


wich). The'manufacture of this apparatus was commenced 
at Woolwich in 1910, and a large number of British and 
foreign vessels have been equipped. Recent contracts include 
eleven ships of Messrs. A. Holt and Cò., seventeen ships 
of the Tank Storage and Carriage Co.'s fleet, as well as some 
long range foreign naval installations and land stations, in- 
cluding those of the British North Borneo Co. апа the 
African Direct Telegraph Co. From statistics which are 
given, it appears that of the total number of wireless stations 
throughout the world more than fifty per cent. are equipped 
on the '"quenched spark" system, in which an efficiency of 
50-75 per cent. is stated to be obtained in transforming the 
primary electrical energy into useful radiated energy. This 
has led to the classification of the types of station according 
to the energy in the antenna, and not according to the 


SIEMENS STANDARD TELEFUNKEN 0:5 kw. SHIP SET. 


primary energy. Thus a 15-kw. installation of the usual 
open-spark type with an efficiency of about 80-35 per cent. 
has only the same radiative power as a quenched spark 5-kw. 
installation. Other advantages of this system are also pointed 
out, such as the harmonic nature and high pitch of the propa- 
ated waves, which enables atmospheric disturbances to be 
argely eliminated; the absence of noise which, with the 
ordinary spark gap, necessitates a specially constructed sound- 
proof cabin occupying a considerable amount. of valuable 
space on board ship. The standard ship equipments range 
in six sizes, from the extremely compact 0'1 kw. launch 
equipment, with & range of forty miles by day, to the large 
a ship or shore plant, with a 500-mile day range. One 
station which has been specially designed to meet the require- 
ments of the recent American Shipping Acts, and has а 


guaranteed range of 100 miles by day, is totally enclosed 
in a roll-front case, of which the dimensions are only 4 ft. 8 in. 
by 2 ft., 2 ft. by 2 ft. 4 in. This is illustrated in the figure. 
Where there is an electric installation, the requisite direct- 
current (about 400 watts) can be taken from the ship's mains. If 
no electric installation is available, the necessary energy i8 
provided by a D.C. generator of about 4-kw. output, driven by 
a petrol or other engine. The transmitter includes a special 
high-tension induction coil feeding the excitation circuit. 
This consists of a battery of Leyden jars, an inductance of 
copper strip, and a quenched spark gap. An serial lengthen- 
ing inductance of two fixed coils and one movable coil is 
provided. Fine adjustment of the wave-length emitted is 
obtained by adjusting the position of this movable coil. An 
aural receiver with contact detector is employed. This receiver, 
which has a wave-range of from 200-2,000 metres, provides a 
wide range of variation of coupling, enabling very exact tuning 
to be obtained. | 

There seems to be considerable difference of opinion among 
the members of the House of Commons Committee which has 
been inquiring into the Imperial wireless telegraph scheme 
as to the nature of their report. Not only is it stated in 
The Timea that a separate report has been prepared by the 
Unionist members of the Committee, but also certain Liberal 
members of the Committee favour а report in which no refer- 
ence is made to the dealings of Ministers in American 
Marconi shares: on the other hand, it is believed that the 
Chairman of the Committee, who is also a Liberal, is not 
in favour of this course being taken. 

The Compagnie Francaise des Cables Télégraphiques is in 
trouble again, as the Paramaribo-Cayerme cable failed on 
28th May. This misfortune was followed by another on the 
30th May, when the Martinique-Paramaribo cable also gave 
out.—The Meshed line gave out on the 8rd inst. near Teheran. 


— ELECTRIC TRACTION NOTES 
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The London Suburban Traction Co., which, as we recently 
announced, has been formed to amalgamate the Metropolitan 
Electric Tramways, Ltd., and the London United Tramways, 
Ltd., has now acquired a controlling interest in the South 
Metropolitan Electric Tramways and Lighting Co. Thus, with 
the exception of the London County Council Tramways, the 
whole of the tramway and motor-'bus services in the Metro- 
politan area are now under one control. 

The British Electric Traction Co.’s finances are beginning 
to show signs of considerable improvement. For the, year 
ended March 81st, 1918, after paying the full 6 per cent. 
dividend on the first preference stock, a 8 per cent. dividend 


` is also to be paid on the non-cumulative 7 per cent. preference 


stock. The receipts for the year were £50,000 better than 
in the previous twelve months, whilst for the current year 
to date the receipts are £6,800 better than for the correspond- 
ing period last year. 

The Sunderland District Electric Tramways Co. is now out 
of the hands of the receiver, and the financial position is much 
stronger. It is proposed to reduce the share capital and to 
write off the debit balance, and a proposal to this effect will be 
placed before the shareholders later on. 

Several London Borough Councils are threatening opposition 
to the Bill of the Postmaster-General for constructing a tube 
railway through London, on the ground that sufficient protec- 
tion is not given in regard to the electric mains. 

The Sunderland Corporation has agreed to arrange mutual 
running powers with the Sunderland District Tramways Co. 

A deputation of the Edinburgh Corporation has been visit- 
ing various places in England where ''self-propelled " tram- 
cars are in use. Included in their tour was London, where 
the Stevens petrol-electric cars of the London County Council 
were examined. As the result of its inquiries the deputation 
has reported that the introduction of some form of self. 
propelled car for Edinburgh experimentally is justifiable. 

As the result of the decision of the House of Commons last 
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(This Patent Record $s compiled by our own Editorial Staff and бз Strictly Copyright.) 


Specifications Published May 29, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 

Names in italics indicate communicators of inventions trom abroad. 

8,0/0/12. Induction Motor Control. SieEMENS-NCHUCKERT. To 
adjust the speed by varying the frequency and pressure of the 
power current а  self-.excited series connected commutator 
generator is connected to a transformer through a choking coil, 
saturated so that as the frequency of the generator 1s reduced by 
altering the ratio of the stator and rotor pressures, the effective 
magnetic characteristic simultaneously drops, so that stable 
pressures are produced approximately proportional to the fre- 
quency. А transformer with adjustable secondary in parallel 
with the stator may also be added to the mains. Four figures. 

11,051/12. Remote Controlled Switches. A. H. F. PERL. 
On the control circuit being closed a magnet is energised, and 
this attracts an oscillating armature which is arranged to break 
the circuit just before the mid point of the swing is reached, so 
that it is carried by its own momentum, aided by a spring, to 
its position for the next operation. The switch is worked by 


а pin on the armature connected by a crank to a rod engaging ` 


the shorter arm of a switch contact lever. Two figures. 

12,444/12. Wireless Receiving Stations. D. Zanamnià and С. 
RoTHLANDER. The telephone is arranged directly in a detector 
circuit which has a unipolar connection with the primary circuit. 
Increased pressure is thereby obtained in the detector circuit 
similarly as in a radiation coi) The primary winding is bridged 
over by a regulating resistance. Four figures. 

Wireless Telegraphy. Н. Serron-Joxes (Ges. fur Drahtlose 
Telegraphic). High frequency currents are obtained by supply- 
ing current to static frequency transformers with a frequency 
of at least 5,000, obtained from a high-frequency alternator. 
The frequency may be further increased by send ne the secondary 
high frequency current through the primary coils of the same 
transformer. Tuning* means may be inserted in the secondary 
circuits, and a pressure adjusting transformer may also be 
inserted. In order to allow of higher saturation than usual the 
windings of the frequency transformers are smaller than usual, 
and the transformer is placed in a cooling and insulating liquid. 


Four figures. 

15,342/12. Sealing Wires in Glass. В. T.-H. Co. (С. E. Co., 

U.S.A.). Iron chromium alloys containing from 20 to 30 per 
cent. of chromium have been found to have the sanfe temperature 
coefficient as lead glass, and to adhere to the glass so as to make 
a perfectly vacuum tight seal. 
: 17 357/12. Loud Speaking Attachment for Telephones. Н. W. 
Praxce. А trumpet is placed in front of a platform provided 
with guides, so that when the telephone receiver is placed on 
the guides it slides into position with the diaphragm coincident 
with the small end of the trumpet. 

22,500/12. Self-Regulating Dynamos. J. Рогкғү and Geo. 
Pokey, Lro. А single intermediate brush approximately mid- 
way between the main brushes bears on the commutator. The 
field winding is in two parts, one part, half on each of two 
diametrically opposite poles, is connected between one main 
brush and the intermediate brush. The other part is placed on 
one pole only, and is connected between the other main brush 
and the intermediate brush. Two figures. : 

25,090/12. Lead Alleys for Tapes. W. E. Co. (W. E. Co., 
U.S.A.). -The tapes are primarily intended for telephone switch- 
board cables.. It is stated that by using an alloy composed of 
9525 to 96°75 parts lead, to 6 antimony, and 025 to 
075 of one part tin, the tape need only be about half as thick 
as usual, with pure lead tapes to obtain equal strength. 

27,813/12. Incandescent Lamps. М. Sipow. The filament 
carrying frame is removably mounted on a conducting rod sup- 
ported in the base of the bulb. "The rod is adapted to hold the 
parta in place aud to connect the filament to the leading-in wires 
in such a manner that the frame may be removed without 
breakinz them. Five figures. 

28.627:19. Series Arc Lamps. W. Rocers and G. Rowe. A 
pivoted and adjustable stop.piece and an auxiliary pendent 
armature which will fall away from the lamp spool on cessation 
of the current, are so arranged that the fall of the lamp 
armature is prevented until the arc of any of the series lamps 
becomes too long. All the top carbons fall at the same instant 
and strike fresh arcs. "Three figures. 

29.848 12. | Negative Electrodes for Alkaline Storage Cells. 
Н. P. R. L. Ровѕске and J. A. E. AcurNBACH. To increase 
their capacitv, nezative electrodes for alkaline accumulators are 
made bv boiling finely powdered iron and cadmium in an excess 
cf smmonia water until a dry mixture of metal powder and 
metal compounds is obtained. This is subjected to a reducing 
electrolysis in an alkaline solution. 


6,479/12. Transmitters for Wireless. J. SAHULKA. By means 
of a rotating commutator the, pressure across the condenser in 
the oscillation circuit is kept equal to twice the pressure of the 


supply, so that the energy absorbed by the condenser is increased 
fourfold. Seven figures. 


Specifications Published To-day 
The followmg Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patents will 
appear in our next issue. 

Dynamos, Motors, and Transformers: Danwois and LEBLANC 
[Vapour rectifiers} 11.870/12; Scunerper [Bi-polar form-wound 
rotor windings| 12.766/12; Ртонь [Magnetic and electric fields 
for frequency changing] 15,774 /12. 

Electrometallurgy and Electrochemistry: Russ and EHRLICH 
[Oxidation of mixed nitrogen and oxygen] 10,992/12; DUBILIER 
Ozone] 11,030 12; Peacock [Compounds of aluminium, carbon, 
and nitrogen] 11,335; 12 and 11.395/12; PROSTLER and Gers. Ftr 
ELEK. INDUSTRIE [Sheet brass and aluminium welding] 25,987/12. 

Heating: Storr and Scuorietp [Water] 10,955/12; Рені, 
15,429 / 12. 

ignition: Scorr [Engine starter combined with car.lighting 
set] 11,588:12; Boscu [Distributor] 5,532 /13. 

Incandescent Lamps: Trigver [Mercury vapour] 12,270/12. 

Meters: H. Aron ELEKTRICITATSZAHLERFABRIK [Motor] 792/13. 

Switchgear, Fuses and Fittings: Coorrr [Manufacture of 
resistance bodies} 11,380/12; PILLINGER and SUNDERLAND 
[Switch] 11,486/12; Hunter and SHanp [Switches] 11,586; 12; 
NIcHOLSON [Relays] 50,059; 12. 

Telepnony and Telegraphy: MkrriNGER [Telephony] 11,964/12; 
Gorr (Telegraph cable working] 22,364/12; Roose and FINLAY 
[Selective signalling] 28,486; 12. 

Traction: Stirr (Railway signalling] 12,649/12. 

Miscellaneons: Price [Automatic electric thermal control] 
15,178/12; GisBs [Protective layer on iron electrodes] 15,852/12; 
JABs [Clocks] 24.315/12; GmAEMIGER [Electromagnetic suspension 
devices] 24,499/12. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 

Distributing Systems, &c.: Siemens Scuvuckert [Flywheel 
storage for hauling or winding engines] 11,007/13. 

Electrochemistry: Soc. GEN. DES NITRURES 
nitride manufacture] 10,975/13. 

Switchgear, Fuses and Fittings: HovrAND [Relays] 10,472/13; 
A.E.G. [Automatically maintaining phase equality in parallel 
machines] 10,609/ 13. 

Telephony: Stemexs & Harskz, 10,685/13. 

Traction: Movyen [Railway signalling] 10,803/13. 

Miscellaneous: Hartmans & Braun [Measuring small resist- 
ance variation or differences] 8,602/13. 


Expired Patents 
The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Arc Lamps: Јонхѕох & Рнилтрѕ and S. Paterson [Non-shunt ' 
lamps for series working] 5,266 /08. 

Dynamos, Motors, and Transformers: B.T.-H. Со. (G.E. Co., 
U.S.A.) [Single-phase commutator motor speed control using 
transformer] 3.588/04: B.'T.-H. (A.E.G.) [Single-phase commu- 
tator motors for machine-tool driving, and having a shunt 
characteristic for the working period and a series characteristic 
for the idle period] 5.096,08. ; 

Incandescent Lamps: H. Hoce and “Z” Lamp Co. [Metal 
filament lamp] 3.248 ; 08. 

Instrumerts and Meters: H. Bevis and J. W. Pewxrccp 
[Recording galvanometer recording simultaneously currents in 
three circuits] 20.655 '08. 

Storage Batteries: P. Marcar [Charging apparatus] 5,494 / 08. 

Switchgear, Fuses, and Fittings: B.T.-H. Co. (G.E. Co., 
U.S.A.) (Remote control switchgear] 3,666/04. 

Telephony and Telegraphy: Siemens & HALSEE [Selectors for 
single-line working] 2.308; 08. 

Traction: F. E. Case (Multiple unit control: contactors 
worked by currents of different strengths obtained by resistance 
regulation through the master controller] 18,331/01 ; BTH. Co. 
(G. E. Co., U.S.A.) [Series parallel control: contactors are 
operated against control by a cam shaft] 3,886/04. 

Miscellaneous: G. H. Davis [Automatic piano players and 
music recorder] 3,617 ‘02; W. Reuter [Electromagnet for loading 
сопуеуегѕ, cradles, &c.. piece by piece] 3.737/04 ; В. Е. Нотснез 
[Electro-mechanical typewriter] 3,355/07: Sremens Bros. 
(Siemens d Halske) [Motor-car horns] 3.778 /07. 


[Aluminium 


June 5, 1918. 


ELECTRICAL ENGINEERING 327 


week, giving the London Borough Councils the same veto 
for trolley-'bus schemes that they have over tramways 
schemes, the L.C.C. has withdrawn from its Tramway Bill 
this session four trolley-'bus schemes in Hackney and 
‘Sydenham. | | 

In consequence of the success of working trailer cars in 
the Woolwich district the L.C.C. has asked the Board of 
Trade to sanction their use upon the Merton circular route. 

The scheme for the construction of an electric tube railway 
between Stokes Bay, in Hampshire, and Ryde (I.0.W.), is 
being revived. Some years ago а similar scheme was actually 
sanctioned in an Act of Parliament, but the capital for its 
construction was never raised. 

A holder of £11,000 ordinary stock in the Metropolitan Rail- 
wav Co. has deposited a petition in Parliament against the 
Bill of the Company, which seeks to purchase the Great 
Northern & City Tube Railway. 

Referring to last week's note on the locomotives for the 
Loetschberg tunnel, on page 809, we have received a letter 
from Mr. W. Gratwicke pointing out that the ten new loco- 
motives are not quite of the same design as the Oerlikon 
locomotive illustrated, with which the trials were made. They 
will be, he says, of the ten-coupled (2—10—2) type, with a 
total weight of 108 tons, of which 85 will be available for 
adhesion. Each of the two motors, which are geared to jack- 
shafts driving through cranks, will develop 2,500 h.p. at 
50 km. per hour for 14 hours, and will exert a pull of 180,000 
kg. at starting. 


с өы ы 


| | LOCAL NOTES | 


Abercarn: Electric Lighting.—The Board of Trade has 
refused to grant the Council an electric lighting order. 

Blackburn: Electricity Accounts.—The net profit of £3,521 
upon the electricity undertaking last year is nearly double 
that of the previous twelve months. About 1,500 looms having 
individual motors are now driven from the Corporation supply 
mains, and there are now 5,000 h.p. of motors connected. 

Cleckheaton: Bulk Supply.—The Council, which has an 
clectric power station of its own, is negotiating with the York- 
shire Electric Power Co. for a supply of electricity in bulk. 

Coventry: Electricity Profits.—The net profit on the elec- 
tricity undertaking for the year to March 81st was £16,245. 
A sum of £4,500 is to be paid in relief of rates and £11,600 
to plant reserve. The flat rate for lighting purposes is to be 
reduced from 44d. to 84d. per unit. . : 

Dundee: Electricity Accounts.—The accounts of the Cor- 
poration Electricity Department for the year ended April 80th, 
1913, show a net profit of £7,082. The increase in the sale 
of units is between 14 and 2 million, representing an addi- 
tional revenue of £4,000. The bulk of the progress during 
the year has been in the direction of power supply, although 
there has been the gratifying increase of 250,000 units for 
lighting purposes. The whole of the profit has been allocated 
to the reserve fund, bringing this to £21,000, and as this 
fund has been built up in three years, this result must be 
considered exceedingly satisfactory. 

Exeter: 
of £1,378 on the Electricity Department last year, in spite 
of the fact that the tramway supply was less by 21,000 
units than in the previous twelve months. Although the 
charges for power and heating have been twice reduced 
recently, the loss of revenue from this cause has been 
already counterbalanced by the increased demand. The 
Electric Light Committee recommends placing the surplus 
to reserve and renewals account. 

Grimsby: Electric Lighting Accounts.—In spite of the 
loss of the Railway Co.’s custom, which amounted to £2,100 
per annum, the net profit for the past year was £38,147. 
This result is due to the very large development in private 
supply. The sum available after meeting various charges, 
apart from capital charges, is £1,417, and Mr. W. A. Vignoles, 
the Borough Electrical Engineer, in his report, urges the 
Committee to take the whole financial position of the under- 
taking into account before deciding what shall be done with 


this sum. The desirability of a strong reserve fund is pointed’ 


out, but nevertheless Mr. Vignoles suggests that part of the 
surplus might be utilised to.pav off the amount still owing 
to the rates in respect of contributions received in the first 
three vears' working of the undertaking. The Electrice Light 
Sub-committee recommends that £1,330 10s. be transferred 
to the relief of rates, and expresses the hope that within the 


Electricity Accounts.—There was a net surplus ' 


next few years they will be able to repay compound interest 
on the money received from the rates. 

Manchester: Electricity Accounts.—The accounts just pub- 
lished show a revenue of £467,194, compared with £427,701 
in the previous twelve months. A sum of £24,500 is to be 
transferred to relief of rates out of the net profit. The cost 
of coal during the year was 12s. 4d. per ton, compared with 
10s. 10d. in the previous year, but the average working costs 
were 1'033d. per unit sold compared with 1°045 in 1911-12. 

West Ham: Electric Battery Vehicles.—Following the 


example of Glasgow and one or two other places, the Elec- 
tricity Department has invested. in two Edison battery vans 
for departmental work. 


TENDERS INVITED AND 
PROSPECTIVE BUSINESS 


. Generating Stations, Sub-Stations, Mains, &c. 

Atherton.—A loan of £6,800 for electric lighting extensions 
is to be taken up. 

Bispham.—Sanction of the Local Government Board has 
been given to the borrowing of £8,155 for additional plant. 
. Dolgelly.—A committee has been appointed to arrange for 
a site for an electricity generating station. 

Halifax.—A loan of £23,180 has been sanctioned for 
electrical extensions. 

Hebden Bridge.—An inquiry has been held concerning а 
loan of £3,250 for electrical extensions. 

London: Hammersmith.—Air-cooled static transformers. 
(See advertisement on another page.) 

Marylebone.—A loan of £42,500 is to be taken up for 
electric lighting purposes. 

Southwark.—A loan of £29,464 for new plant is to be 
applied for. A 5 
` Manchester.—An inquiry was held last week concerning a 
loan of £75,000 for electricity purposes. There was some 
opposition from the Ratepayers' Association, which has decided 
to oppose all such applications on the part of the Corporation 
until there is, what they term, a more ample return on capital 
outlay, and proper provision made for depreciation. At the 
inquiry the representative of the Association stated that it 
was understood that the present extensions were sub-stations 


for large power consumers, and it was contended that power 
users have an unfair advantage over the larger body of 
consumers. 

Pembroke.—Condensing plant for electricity works. Town 


Clerk. June 14th. 

Southampton.—New cable is to be laid at an estimated cost 
of £950. 

Tullamore.—The Council has received a report on an electric 
lighting scheme by Mr. L. J. Lawless, Consulting Engineer 
of Rathmines. 

Wallasey.—Sanction to a loan of £65,000 for electrical ex- 
tensions is to be applied for. 

West Hartlepool.—Two 800 kw., 6,000 v., 40 cycle rotary 
converters, with transformers, switchgear, and connections; 
traction feeder, and Board of Trade panels, &c. Borough 
Electrical Engineer, June 14th. 

Worthing.—Sanction to a loan of £6,750 for electrical ex- 
tensions is to be applied for. 

York.—TLoans of £5,000 for mains, £1,000 for services, and 
£800 for motors, are to be applied for. | 


Wiring 


The following particulars relate to new buildings about to be 
erected, or i tant alterations and extenstons in existing 
buildings. Wiring contractors are recommended to make 
:nquiries to ascertain whether electrical work will be required. 

Aberdare.—Cinematograph theatre. Architect, С. Н. 
Elford, 31 Canon Street. 

Barrow.— New library. 

Beckenham.—New school. 

Bradford.— Residential school for blind. 

Blackburn.—New fire station. 


FOR 
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Chelmsford.— New school. 

Crumpton.—New technical school. 

Edinburgh.—New music hall adjoining Caledonian goods 
station, Lothian Road.—New Sailors’ and Soldiers’ Home. 

Londen.—Offices for Public Trustee and Lunacy Com- 
missioners. Н.М. Office of Works, Storey's Gate. 

L.C.C.—Electrical installation at Randall Place elementary 
school, Greenwich. (See advertisement on another page.) 

Manchester.—St. Mary's Church, Droylsden. 

Redruth.— Workhouse infirmary. 

Rochdale.—New building for Equitable Pioneers Society. 

Southampton.— Electric "lighting of old pavilions at in- 
firmary, Shirley Warren. Clerk, St. Mary's Street. June 
19th. 


Miscellaneous 


Aberdeen.—The Tramway Manager recommends consider- 
able extensions of the tramway system, estimated to cost 
£50,000. 

Brighton.—The Tramways Committee has presented a re- 
port recommending the use of double-deck trolley omnibuses 
on the Preston Road—New Road route. The capital cost of 
the scheme is put at £5,600. 

London: L.C.C.—50.ton electric overhead travelling crane 
for the Greenwich Power Station. (See advertisement on 
another page.) 

South Wales.—The Penrikvber Navigation Colliery Co. re- 
quires tenders for a twelve months’ supply of electrical fittings. 
Secretary, Penrhiwceiber, R.S.O. Glam. 


———————  -———--———+———.————— 


Bolton.—The tender of British Insulated & Helsby Cables, 
Ltd., has been accepted for cables. 


Newport (Mon.).—The tender of the А.Т.С. Electric Co. 
for a 3,000 kw. turbo-generating set at £7,120, and that of the 
Lancashire Dynamo & Motor Co. for a 600 kw. direct-current 
generator at £935, have been accepted. There was consider- 
able discussion with regard to the first tender, which, it was 
stated, was £1,326 cheaper than the lowest British tender. 
In addition, no English firm would carry out the whole of 
the contract, and the Council objected to dividing up the 
responsibility between three firms,’ which would have been 
necessary. 

South America.—Moessrs. Siemens Bros. Dynamo Works, 

Ltd., have received a contract for the supply of " Wotan" 
pure drawn Tungsten wire lamps for a large town in South 
America. The lamps, which are mainly intended for strect 
lighting, number 36,100, and the total candle power amounts 
to 2,117,000. The highest candle power lamp emploved will 
be 400, and the lowest 16. The contract was decided upon 
after exhaustive tests. 


We have been asked to state that, owing to the operation 
of the Glasgow Boundaries Act 1912, Mr. T. C. Parsons and 
Mr. W. Sillery have now definitely retired from the manage- 
ment of the Govan and Partick Electricity Undertakings 
respectively. 

Mr. C. G. Hamilton, who was elected Member of Parliament 
for Altrincham last week, is one of the Managing Directors of 
Drake & Gorham, Ltd. 

Mr. Mervyn O'Gorman, at one time well known in electrical 
circles and now superintendent of the Royal Aircraft Factory, 
has been made a C.B. 

Another of the Birthday Honours is a Knighthood conferred 
on Mr. Francis W. T. Brain, who was President of the Mining 
Association of Great Britain, 1911-12, and presided at the 
Conference in London during the coal strike last year. Those 
who are interested in the "early days of the application of 
eleetricitv in mines may possibly remember that Frank Brain 
was the first engineer to introduce electricity in a coal mine. 
He introduced electrie signalling in а mine as carly as 1866, 
and, at the Trafalgar Collier у in 1882, he installed the fret 
clectrie pump. 


Mr. А. A. Day, Borough Electrical Engineer to the Bolton 
Corporation, has resigned. 

The Redditch U. D. C. has received 191 applications for the 
post of Borough Electrical Engineer. 

The Aylesbury U.D.C. requires a Resident 
Engineer at a salary of £200 per annum. 


The salary of Mr. R. M. Carr, Borough Electrical Engineer 
at Leek, has been increased by £25, making it £300 per 
annum. 

Gas engine driver required. 
another page.) 
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(See an advertisement on 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Pripe of Copper.—Messrs. G. Smith and Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£71 to £71 15s. (Last week, £72 5s. to £72 15s.) 

Change of Address.— Matthew Wylie & Co., of 57 Robertson 
Street, Glasgow, have removed to 81-88 Portman. Street, 
Kinning Park, Glasgow. 


Exhibition Awards.—The British Thomson-Houston Co. 
(Mazda House, Upper Thames Street, E.C.) has been awarded 
a diploma for their display of up-to-date systems of illumina- 
tion at the recent. Cinematograph Exhibition. 

A Diploma of Honour has also heen awarded to the 
Electrical Engineering and Equipment Co., Ltd., for their 
exhibit at this Exhibition. 

The Westminster Engineering Co., Ltd. (Victoria Road, 
Willesden Junction, N.W.), has received a diploma for their 
projection and photographic arc lamps shown at the Exhibition. 


Agency.—Andrews and Co., 1984 St. Vincent Street, 
Glasgow, have been appointed representatives of the Midland 
Electric Manufacturing Co. (Birmingham), whose intereste 
have ceased to be represented by G. C. Fisher and Co. 

Dissolution of Partnership.—R. Dobson and H. Dobson, 
Electrical Engineers, 39 Dean Road, Salford, have dissolved 
partnership. 


Liquidations.— Engineering Instruments, Ltd., Skerne 
Works, Darlington, is to be wound up voluntarily, and the 
business transferred to a new company called the Skerne 
Works, Ltd. The liquidator is J. W. Watson, Tubwell Row, 
Darlington. 

A meeting of the Beck Flame Lamp, Ltd., will be held at 
21 Ironmonger Lane, E.C., on June 30th, at noon, to hear 
the liquidator’s account of the winding up. 

Electric Lamp Regenerators, Ltd., is to be wound up volun- 
tarily for the purpose of reconstruction. The liquidator is 
Mr. F. W. Beard, 480 Salisbury House, London Wall, E.C. 


COMPANIES' DIVIDENDS, REPORTS, 


MEETINGS, &c. 


Urban Electric Supply Co.—After meeting interest and deben- 
ture stock redemption, the accounts for 1912 show a net profit 
of £18,496, from which is deducted £10,000 for depreciation, 
and after paying 3 per cent. on the preference shares, a balance 
of £996 is carried forward. 

Cleveland and Durham County Electric Power Co.—A dividend 
of ов per cent. for 1912, carrying forward £148. 


Westinghouse Electric & Manufacturing Со. (U.S.A.).—The net 
income of this company for the year to March 518%, 1915, was 
about £600.000. which is the largest in the company's history. 
A dividend of 8 per cent. is to be paid on the ordinary stock 
compared with 6 per cent. in the previous year. 

Edison & Swan United Electric Lighting Co.—4A scheme has 
been circnlated among the 4 per cent. first debenture stock 
holders and the 5 per cent. second debenture stock holders for 
the purpose of providing additional working capital. through the 
absence of which, it is stated, the progress of the company is 
being retarded. It is proposed to consolidate these stocks into 
one 45 per cent. stock, and to сай up the outstanding stock 
as and when required, to an extent not c xceeding £1 per share. 
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ANNUAL CONVENTION OF THE 


INCORPORATED MUNICIPAL 


HE Incorporated Municipal Electrical Association 
will hold its Eighteenth Annual Convention from 
Tuesday to Friday next week, in London and Kingston. 
The headquarters will be at the Hotel Cecil, and a 
time-table of the meetings and visits to works will be 
found in our “ Arrangements for the Week " column on 


THE 
Mr. J. 


Mr. J. CHRISTIE. Mr. W. Н. L. WATSON. 
Our PoRiRAITS, 
Mr. J. E. Epnccome was elected President by the Council 


early this year. He replaces Mr. C. E. C. Shawfield, who was 
elected President at last year’s Harrogate Convention, but has 
since resigned his Chief Electrical Engineer to the 
Wolverhampton Corporation, and had in consequence to relin- 
quish the Presidentship. Mr. Shawfield will, however, deliver 
a Presidential address, but a short and possibly less formal 
address may be expected from Mr. Edgcome. In addition to 
having been Honorary Treasurer of the Association for many 
years, Mr. Edgcome has also filled the Presidential chair on a 
previous occasion, viz., 1905-6. He has been in charge of the 
Kingston-on-Thames electricity undertaking since 1893, and the 
latest addition to the works has been two 400-h.p. horizontal 
Diesel engine sets. 

Mr. C. E. C. SHAWFIELD was appointed Chief Assistant 


post as 


ELECTRICAL ASSOCIATION | 


page 830. In accordance with our usual custom we 
give below portraits and brief biographical notices of the 
President and the readers of papers, and we also publish 
deseriptions of the features of interest in the works 
to be visited, which include the Deptford, West Ham, 
and Lot's Road stations. 


DR. S. Z. DE FERRANTI 


PRESIDENT, 


EDGCOME. 


Mr. A. H. 


SEABROCK 


J. MITCHELL. 


Mr. R, 


Engineer at Wolverhampton in 1896, and Chief Electrical 
Engineer in 1898. Very considerable extensions have been 
carried out recently under Mr. Shawfield’s superintendence, in 
consequence of the increase in the power and tramway loads. 
Mr. Shawfield resigned his position with the Wolverhampton 
Corporation last January to take the appointment of Chief 
Engineer and Joint Manager of the Knowles Oxygen Co., Ltd. 

Dr. S. Z. pnE:FERRANTI's Paper on “Prime Mover for Electric 
Power," and the discussion upon it, is looked forward to with 
the greatest possible interest, following, as it does, SO soon 
after his James Watt lecture, in which, for the first time, he 
gave a brief description of the turbine on which he has been 
working for several years. As is known, he considers that it 
is in the development of the steam turbine rather than in the 
gas or oil engine that ultimate great improvements in fuel 
economy are to be sought, and it may be anticipated that the 
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discussion will be of a technical and controversial nature, and 
that it will be taken part in by the partisans,of the three classes 
of engines, 

Mr. J. Cunisrik, Chief Electrical Engineer, Brighton, who 
will contribute a Paper on ‘ Air Filtration," is a past-President 
of the Association, his year of office terminating with the 
very successful Convention in Brighton two years ago. He 
favours the **wet " filter, and will doubtless describe the plant 
on these lines which has been put in at Brighton to his design. 

Mr. W. H. L. Watson will read a Paper in conjunction with 
Mr. R. J. МїтснЕ. on ‘Electric Vehicles," Mr. Watson 
“ales Manager in this country to the sole concessionaires here 
of the Edison battery, and is making much headway in develop- 


is 


ing the use of delivery vans. Mr. Mitchell is his assistant, 
and deals more with the technical side. 
Mr. A. Н. SEABROOK, Chief Electrical Engineer to the St. 


Marylebone Borough Council, who will introduce Messrs. Watson 
& Mitchells Paper, has taken considerable interest in the 
question of electric vehicles, and not long ago placed a scheme 
before his council for a low charging tariff. 


THE DEPTFORD STATION OF THE 
LONDON ELECTRIC SUPPLY CORPORATION 


HOSE who visit the Deptford Generating Station 

of the London Electric Supply Corporation will 
find interest from many points of view. Not only is 
lant still running which was installed in 1889, when 
Ir. Ferranti startled the engineering world by trans- 
mitting energy to London at 10,000 volts, but examples 
of generating sets and switchgear are to be seen mark- 
ing the various subsequent stages of development, 
including the more modern instalments from which 
power is supplied for the single-phase traction scheme 


f 


біс: I. 


of the London Brighton & South Coast 


including steam turbine units of 10,000 h.p. 


Railway, 


Interesting as it is to look back upon the old pioneering days, 
it is perhaps not necessary here to recount the whole history of 
the station. Started in 1889, it was the first station to generate 
and distribute extra high-tension alternating current. It was 
equipped originally with some 400-h.p. 2,500-volt sets from the 
old Grosvenor Gallery station, and the two 1.500-h.p. 10,000-volt 
machines, which аге still at work. The much-talked-of 
10,000-h.p. machines put in hand in the early ‘nineties were 
never completed, but in this connection it 1s interesting to think 
that the recent extensions have involved turbines of this power. 
As at present arranged the station gives four distinct classes of 
supply : the original 85-cycle 10,000-volt single-phase lighting 
supply, a three-wire 2 х 230-volt D.C. supply for power and 
lighting. a three-phase 25-cycle 6,600-volt supply for large power 
‘consumers, and the 6,600-volt 25-cycle single-phase traction 
supply for the Brighton Railway. Generally speaking, the 
engine-room is divided into two parts, one for lighting and the 
other for power and traction. Both are served 


from one common 
boiler-house containing 24 Babcock & Wilcox boilers and 10 
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Davey-Paxman dry back ‘‘Economic’’ boilers. Some of the 
larger boilers are fitted with the Temperley-Coburn system of 
steam-extracting pipes, which enables steam generated in the 
lower tubes to pass freely to the steam space, and this has been 
found to increase their evaporative capacity. 
Great 


Separately fired 


superheaters are used on some boilers. care 18 taken to 
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HorARY STRAINER. 


ensure the utmost possible boiler-house economy, and а special 
laboratory is maintained for fuel, water, and flue-gas analysis. 
Coal is unloaded from barges by grab cranes and taken to the 
bunkers by a Temperley transporter. 

The lighting section of the engine-room contains а wonderful 
assortment of 10,000-volt single-phase alternators, including some 
of the original 10,000-volt Ferranti disc type machines driven 
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FROM NEW SWITCHBOARD GALLERY. 
by various classes of engines, besides two ХМ зв 10,000 volt 
alternators of more modern type. This generating plant is 


further supplemented by a 1,500-kw. Westinghouse 10,000-volt 
motor generator, which takes current from the traction side of 
the station. Even more interesting than the generating plant 
in the old part of the station is the original air-break 10,000-volt 
switchgear designed by Mr. Partridge, the company's Chief 
Engineer and Manager over 18 years ago, with 4 ft. 6 in. break, 
which still in Mention should made of the 
special mains charging transformer used resonance 
effects, which is in daily use. 

The next group of plant, dating from 1904, was installed for 
giving a temporary supply to the L.C.C. Tramways pending the 
completion of the Greenwich powet house. "This consisted of two 
2.000-kw. 0.000.volt 25-сусІе Dick, Kerr alternators driven by 
Ferranti engines, and marks the entry of three-phase plant into 
the station. For a time these machines ran in parallel with the 
L.C.C. power-house at Greenwich. A general view of the 
engine room is given in Fig. 1. 

When the company undertook to give a singh phase traction 
supply to the Brighton Railway, two more Dick, Kerr alternators 
driven by Ferranti engines were installed. Each of these sets 18 
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capable of giving 2,000-kw. single-phase or 2,500-kw. three- 
phase, and they are of specially substantial construction. The 
engines are fitted with Chorlton Whitehead governers. Con- 
densing water is taken from the river and a special form of 
rotary strainer is used, designed by the engineers of the Cor- 
poration. | | 

These strainers were made in the Corporations own work- 
shops, and were the outcome of a great number of experiments 
by the Corporation. They have given very satisfactory results. 
and can, moreover, be installed at an initial cost of about one- 
third of that of other strainers on the market. The strainer 
which is illustrated in Fig. 2 consists of a drum perforated with 
numerous holes, which rotates at about two or three di per in 
a cast-iron chamber. It is driven from the centrifuga puus 
shaft through reduction gear. Any leaves, straw, or other debris 
entering with the water adhere to the outside of the drum, and 
are removed by a fixed scraper, the position of which is seen in 
the figure. This is adjusted so as to have a ''shaving " action 
on the drum surface, so that any solid matter may also be 
effectively removed, and it all gravitates through a duct at the 
back of the scraper into the lower part of the housing chamber, 
which acts as a settling chamber. From this, it is returned to 
the river through a sludge valve, connected to the return pipe 
from the condensers, and opened either automatically or by 
hand. 

To meet further extensions in the single-phase traction on the 
suburban lines of the Brighton Railway, and also in the general 
power load of the station, a pair of 10,000-h.p. turbo-generators 
were installed about a year ago. The turbines are of the 
impulse-reaction type made by C. A. Parsons & Co., Ltd., and 


Fic. 5.—ENcLoskp ISOLATING SWITCHES, 


are coupled to 7,500-kw. three-phase alternators made by Brown, 
Boveri & Co. These machines are self-ventilating and draw 
specially filtered air from ducts below. For this purpose a 
special air-washing plant has been installed for one of these 
plants by the Sturtevant Engineering Co., capable of dealing with 
30,000 cu. ft. of air per minute. 

These air filters are contained in a steel casing provided with 
two glazed inspection doors and with a tank at the base. The 
air entering this casing immediately comes into contact with 
a fine mist produced by a number of special spray nozzles, any 
impurities in the air ae d with the water into the catch tank. 
The air then passes through a series of eliminator plates, which 
arrest any free or entrained moisture. The spray nozzles are 
supplied with water at the required pressure by a small motor- 
driven centrifugal pon. provided with a pot strainer in the 
delivery pipe. The tank is fitted with a ball-cock to make up 
anv losses of water, and large drain and inlet pipes to admit 
of the tank being emptied and filled rapidly when it is neces- 
sary to change the water. The arrangement has several 
advantages over the cloth screen type of filter. 

Like the reciprocating sets, the turbo-alternators can be used 
for single-phase or three-phase supply, and the specially arranged 
switches, which enable them to be put either on the three-phase 
power bars or the single-phase power bars, form one of the 
points of interest in the switchboard. The board was specially 
constructed by the British Thomson-Houston Co. to the design 
of the London Electric Supply Corporation, and among its 
special features may be mentioned the enclosure of the isolating 
switches in earth shields, with the current transformers also 
clamped outside the earthed covering. The general arrange- 
ment of these isolating switches is seen in Fig. 3. The main oil 
switches are of the B.T.-H. Co.'s standard motor-operated pat- 
tern, and have been proved by tests to be capable of breaking 
enormous short-circuit currents. Attention should also be drawn 
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to the large reactance coil kept permanently in circuit to 
limit the current on short circuit to 10,000 amperes. "The whole 
of the voltage regulation is done by a Tirrill regulator with 
very satisfactory results. This regulator can be arranged to 
be cut out whenever a feeder overload relay acts to allow the 
pressure to drop on short circuit. The railway feeders are all 
arranged in duplicate. One feeder has an instantaneous trip and 
the other a time lag, so as to prevent the supply being cut 
off at the generating station at times of short circuit, the 
reactance coil and the feeders with the time lag being left in 
circuit, i 

Some further generating plant is being installed, but is not yet 
sufliciently advanced for a description to be included here. 
There is also a certain amount of sub-station connecting plant 
in the station for giving a D.C. supply to the immediate 
neighbourhood. 

In spite of the use of plant which has been in service for 
over twenty years, this company has the lowest cost per unit 
sold of any company in London. 


THE WEST HAM ELECTRICITY WORKS 


HE Electricity Supply Department of the Cor- 

poration of West Ham has often been pointed 
to as an example of one of the most progressive muni- 
cipal undertakings, and its rapid development is inter- 
esting as being largely the result of the specially 
organised sales and publicity departments initiated by 
Mr. A. H. Seabrook and ably carried on by his suc- 
cessor, Mr. H. H. Couzens, and by Mr. J. W. Beau- 
champ, who is now Engineer and Manager. It is not 
now, however, our purpose to describe the comercial 
side of the undertaking, which has been dealt with on 
various occasions in our columns (see ELECTRICAL 
ENGINEERING, March 14th, 1912, p. 129), but to give 
some details of the generating station and the extensions 
necessitated by the continually, rising load, which were 
designed by Mr. Couzens and are now being carried out. 
Among these, members visiting the station on Tuesday 
will find the new coal-handling plant, the suction ash 
plant, and the new water cireulation system of special 
interest. 


The station is situated at Canning Town in close proximity 
to the River Lea, and, roughly speaking, consists of parallel 
engine and boiler houses running at right angles to the river 
with the remodelled coal-handling plant at the river end, and 
the extensions where the new plant is being installed at tho 
lar end. In the older part of the boiler house we find £0 
land-type Babcock & Wilcox water-tube Loilers, with an aggre- 
gate evaporative capacity of 310,000 lb. per hour, with super- 
heaters and chain-grate stokers, and a larger marine-tvpe boiler 
for 37,000 lb. per hour by the same makers. : Two further 
boilers of the same size and type are now being erected in 
the new part of the boiler house. Induced draught produced by 
steam-driven Sirocco fans is used for the old boiler plant, but 
the ejector draught system with one short steel chimney to 
each pair of boilers will be adopted in the extensions. In this 
case the fans will be electrically driven. "The coal-conveving 
plant is being largely extended and remodelled, and will have 
a capacity of 60 tons per hour. The new equipment consists of 
an elevated gantry electric 4-ton jib crane by Carrick & Co. 
(Edinburgh), and an overhead telpher track running the length 
of the coal bunker, through the old to the new boiler house, and 
arranged to work in conjunction with the existing Temperley 
transporter if required. All this apparatus is driven by 550. 
volt D.C. motors, which take their current from the live side 
of the circuit-breakers controlling the traction supply. The 
coal collected by the crane from the barges is deposited either 
in the 3,000-ton reinforced concrete storage bunker on the 
wharf either direct or through the weighing machine on a 
travelling gantry over the store, or it can be fed, weighed or 
unweighed direct to the telpher machine. A view of the river 
end of the station, showing part of the coal-handling plant, is 
given in Fig. l. The overhead bunker running along the centre 
of the old boiler house terminates in a two-way bunker and 
screw-conveyor capable of conveving coal from the old bunker 
line to the new bunkers. 

An interesting feature of the station is the suction ash- 
collecting plant, which was installed by Babcock & Wilcox, Ltd. 
The general principle of this is shown in Fig. ó A system 
of cast-iron pipes (B) runs along the ash tunnels, provided 
with removable covers beneath each ash discharge, and open at 
the far end. The other end leads to the top of the receiver С, 
which is capable of holding about six tons. A suction pipe E 
which is driven by a 50-h.p. motor, 
and the powerful suction produced causes all the ash placed in 
the pipe to be carried over into the receiver, which continues 
to fill up until its weight opens the cut-off valve D against 
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the air pressure, and the contents of the receiver are discharged. 
A travelling electrically-driven crusher, A, is provided to deal 
with hard clinker, but this has only been used on rare occa- 
sions. The suction pipe is of cast-iron, and all bends are fitted 
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were commenced consisted of two 1.200.kw. Bruce Peebles and 
two 600-kw. G.E.C. two-phase 2,0C0-volt alternators, and three 
500-kw. Bruce Peebles D.C. 500-volt traction sets, all driven by 
Ferranti engines, and the more recently installed steam turbine 


Fic. l.—GENERAL VIEW or 
with removable pieces, which may be easily replaced in case 
of wear. А spray pipe is provided at the top of the receiver 
to quench the ashes. (Some further details of this apparatus 
were given in ELECIRICAL EwNciNEERING, July 25th, 1912, page 


West Ham ELECIRICITY 


WORKS. SHOWING OLD AND NEW COAL-HANDLING PLANT. 


plant, consisting of two 1,500-kw. two-phase Willans-Dick, Kerr 
turbo-alternators, one tor 2,000 and the other for 6,000 volts. 
and two 3,000-kw., two-phase, 6.000-volt Westinghouse turbo- 
alternators. The way in which the turbo-generators weie fitted 


Fic. 2.—Borrom Harr or CasiNG or 5,000.kw. ТсввїхЕ with ROTOR IN PLACE. 


421.) It may be mentioned here that the make-up feed water is 
provided by an artesian well, and that an Archbutt-Deeley 
water-softening plant is in use. 

The gererating plant in the engine-room before the extensions 


in between the reciprocating sets practically without adding te 
the floor space required is worthy of note. А pair of 500-kw. 
G.E.C. synchronous motor-generators act as the connecting link 
between the A.C. and the D.C. plant, and a group of trans 
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formers placed in cells open to the air outside the main wall 
connect the 2,000- and 6,000-volt systems. The new generating 
plant now under erection in the extension to the engine-room 
consists of a 5,000-kw. Willans-Siemens 6,000-volt two-phase 
turbo-alternator running at 1,500 r.p.m. This turbine, which is 
shown under erection in Fig. 5, ıs of the combined impulse 
and reaction or ‘‘disc and drum ” type, with a single impulse 
wheel and 27 rows of reaction blading. The generator will be 
ventilated by a motor-driven fan forcing air into the machine 
through a cloth filter. An overload capacity of 25 per cent. 
for three hours, and 50 per cent. for one hour, is guaranteed. 
The condensing plant for this set has Edwards air pumps and 
a live steam jet vacuum augmentor. There is space in the 
extended engine-room for at least two more 5,000-kw. sets. 
The circulating water arrangements are undergoing consider- 
able modification. Condensing water is taken from the River 
Lea. According to the original scheme, this water supply is 
not available at times of low tide, when a series of cooling 


ponds are made use of adjoining the station which formerly — 


were part of a sewage treatment scheme. When the new water 
system is complete, hcwever, water will be obtainable at all 
states of the tide, and the use of these cooling ponds will be 
discontinued. The new system involves a 36-in. suction pipe to 
the pump house, a delivery line of the same size along the 
engine room, and a 48-in. return, with branches and valves to 
allow the water to be returned either above or below the 
suction inlet, according to the direction of the tidal flow in 
the river. The equipment is large enough to deal with all the 
future plant for which the building extensions are designed, 
and the three electrically-driven Rees Roturbo pumps will have 
each a capacity of 70,000 ао per hour. Only two of these, 
however, are now installed. The same form of rotary strainer 
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is used as at the Deptford station of the London Electric 
Supply Corporation, illustrated and described on another page 
of this issue. | 

The new awitchgear, all of which was supplied by the British 
Thomson-Houston Co., is placed in a separate room parallel 
to the engine-room, and operated by solenoid remote control 
from a gallery along the side of the engine-room. The present 
capacity of the board is the control of three 5,000-kw. generators 
and nine 3,000-kw. feeders. The oil break switches are capable 
of opening circuits with a load of 20,000 kw., and have a 
stroke of 7 in. with two breaks per phase, under a head of 
95 in. of oil, and air buffer space of 9 in. The generator 
switches are provided with reverse tripping devices of the 
balanced type, unaffected by excess of current or vue and 
fitted with air dampers for synchronising. In addition, maxi- 
mum overload relays are provided, fitted with fuse-pattern 
time-limits. The feeder switches are also provided with fuse- 
pattern time-limits, having inverse time characteristics. An inter- 
connector panel capable of carrying 10,000 kw. forms the link 
with the old board. The voltage is controlled by а Tirrill 
regulator, and surge arresters of the electrolytic type are in- 
stalled. 

The bulk of the supply from the station is at 6,000 volts, 
two-phase, at which pressure it is supplied throughout the 
dock and Silvertown districte and to the more important in- 
dustrial district in the north. From the 6,000-volt. mains an 
extensive system of 2,000-volt subfeeders radiates. At this 
pressure a very considérable number of moderate-sized works 
are supplied. e two-phase mains are in the form of twin- 
concentric lead-covered cables, and practicflly the whole of the 
cable system consists of British Insulated and Helsby material 
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drawn into stoneware ducts. The general low-tension supply 
is at 200 and 100 volts, single or two-phase, whilst the traction 
is partly furnished at 550 volts D.C. direct from the generating 
station, and partly through the medium of rotary converters 
off the 6,000-volt A.C. system. 

At one of the sub-stations in Bridge Terrace an 800-kw. 
rotary converter has recently been installed by the British 
Westinghouse Co., which has several points of interest. It is 
а six-phase machine running at 600 r.p.m., and is fitted with 
a starting motor and a booster, direct coupled at opposite ends. 
Starting 1s arranged for either from the А.С. side by means of 
the starting motor, in which case synchronising is formed 
on the E.H.T. side of the transformers, or from the D.C. side 
by means of a starting switch and starting resistance. The 
rotary converts from a two-phase 50-period supply, of which 
the voltage may vary from 5,750 to 6, to continuous current 
at а voltage between 500 and 550. It is provided with an A.C. 
synchronous booster, which enables the attendant to obtain 
complete and independent control over the power factor, and 
the voltage on the continuous-current side. Thus a power- 
factor of unity or a leading power-factor may be maintained at 
any continuous-current voltage between the above-mentioned . 
limits and with any A.C. voltage between 5,750 and 6,600. As 
a matter of fact, under the conditions which exist at West 
Ham, the machine runs invariably at full load with a leading 
power-factor of 90 per cent. By this means the lagging currents 
taken by other induction plant on the system are neutralised, 
with the result that the average power-factor over the whole 
of the system is considerably improved. This rectification of 
power-factor is, of course, an inherent property of the rotary 
converter, and, together with the high efficiency of this class 
of machine, constitutes an important advantage in favour of 
this type of converting plant. 

The machine runs quite sparklessly on all loads up to 25 
per cent. overload, which overload it is capable of withstandin 
for 24 hours. An interesting feature is the ''mechanical oscil- 
lator” attached to one end of the shaft. Its function is to 
give a periodic oscillatory motion to the rotating part of the 
machine, in this. manner effectually preventing the corrugating 
of the commutator and slip-rings, and thus giving the best pos- 
sible commutating conditions. This is accomplished by a cam 
on the surface of which a ball rolls bearing against the end 
of the shaft. The continuous-current brushgear is of a novel 
design of a radial telescope type, which ensures à maximum 
distance between adjacent brushes, and practically eliminates 


` the possibility of the machine flashing over when subjected to 


short circuits. 

In conclusion, we wish to express our thanks to Mr. J. W. 
Beauchamp for his courtesy on the occasion of our representa- 
tive’s visit to the station, and for putting illustrations and 
descriptive details at our disposal. da 


THE POWER HOUSE OF THE LONDON ELECTRIC 
RAILWAYS AT LOTS ROAD 


Т HE famous Lots Road power house, supplying 
the greater part of London's underground rail- 
ways, which will be visited on Wednesday afternoon, 
has the distinction of being the largest generating 
station in this country in point of output, although 
for its plant capacity it is compact even in its vastness. 
This is partly accounted for by the double-decked boiler- 
house, which, we believe, is the only one of its kind 
on this side of the Atlantic. With its present plant- 
capacity of 48,000 kw., the annual output exceeds 
150 million units, and the peak-load is about 42,000 kw. 
The station is not inter-connected with any other, and 
supplies the whole of the District, Baker Street and 
Waterloo, Great Northern and Piccadilly, Charing Cross, 
Euston and Hampstead, and East London Railways, 
and part of the London, Tilbury and Southend Rail- 
way, ав well as the Kingston section of the London 
United Tramways. A supply of power is also given 
to the London, Tilbury and Southend Co.’s workshops, 
and there is a scheme for giving a bulk supply to 
Richmond. Plant extensions will possibly be added 
before long, but no definite decision has been made 
as to the form they will take. 

The site comprises 3} acres, with & water frontage on the 
Thames and on Chelsea Creek of 1,100 ft., and a road frontage 
of 824 ft. The actual dimensions of the main building, consist- 
ing of boiler-house and engine-room running parallel, are 
455 х 175 ft., not including the office block. The building itself 
is of steel enclosed with brick and terra-cotta, and the four 
chimney shafts (built by the Alphons Custodis Co.) are 


19 ft. internal diameter and 275 ft. high. Coal can be obtained 
either by rail or river, and a remarkably fine coal-conveying 
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plant is at work. 400 or 500 tons of coal are consumed per day, 
and the bunkers themselves can accommodate some 15,000 tons. 
An additional cylindrical steel-lined pit or tank is now nearly 
completed, where a further 17,000 tons will be stored under 
water as a special reserve in case of strikes, &c. А special 
ash-handling plant is provided in a separate building, 
from which ashes are removed by those purchasing them as 
a by-product. This is served by a storage battery locomotive 
and pneumatic hoist, and in this connection it may be 
remarked that compressed-air power is employed for capstans, 
barge basin-gate mechanism, as well as for large con- 
denser valves, &c., within the power-house. The boilers are of 
the well-known Babcock and Wilcox land type, 64 in number, 
arranged, as already etated, in two stories, and carried directly 
by the steel frame of the building. Floor space is available for 
16 further boilers. Each has 5,212 ft. of heating surface, and 
they are arranged in groups of eight, each belonging to one 
generating set, but there is also steam connection between the 
groups. Chain-grate stokers and economisers are provided, and 
each boiler has its integral superheater. 

A general view of the turbine-room is shown in the accom- 
panying figure. There are eight main turbo-generators, besides 
an auxiliary set, and the separate steam-driven exciters, and there 
is floor space for two more large sets. The main generators 
are driven by horizontal pure-reaction type turbines made by 
C. A. Parsons and Co. (Newcastle-on-Tyne), running at 1,000 
r.p.m. These are constructed in two cylinders arranged so that 
the flow of steam is in opposite directions. The governing on 
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in the foreground of the figure. Théy are four in number, each 
for 125 kw. at 125 volts. The exciter bus-bars can also be fed 
from storage batteries, of which there are two of 5,000 ampere 
hours’ capacity, each capable of maintaining the full excitation 
for six hours. The travelling-crane motors, the oil-switch 
motors, and a part of the station lighting are also supplied 
from this circuit. All other auxiliary motors within the station 
are driven by three-phase, 220-volt motors. For this purpose, 
220-volt, three-phase bus-bars for the auxiliaries are run high 
up on the turbine-room wall on the opposite side to the main 
switchgear, and these can be fed from one end by a separate 
1,500-kw. Parsons turbo-generator set or from the other end by 
a bank of transformers off the main supply. Arrangements are 
also being made for the installation of transformers which will 
be able to be connected to each alternator, so that if desired 
each set can run its own auxiliaries independent of the rest of 
the station. 

It now only remains to describe the switchgear and out- 
going feeder system. The switchgear is carried on three gallery 
oors, which can be seen in the figure, and the whole equipment 
was supplied by the British Thomson-Houston Co., Ltd. 
(Rugby). The machine cables are taken vertically up to the 
enerator oil switches on the first floor, which stand (as shown 
in the figure) well away from the compartments for the feeders 
coming down from above. Like all the other oil switches, they 
are of the B.T.-H. Co.’s standard remote control, motor- 
operated pattern, and are of ample size to deal with the 
enormous currents which ‘they might have to open on short- 


GENERAL View OF TuBBINE Room АТ Lors ROAD, SHOWING PARsONS-WESTINGHOUSE TURBO-GENERATORS, EXCITER SETS 
IN FOREGROUND AND SWITCHGEAR GALLERIES IN BACKGROUND. 


normal loads is by varying the continuity of the steam 
admission, but a second governor acts on a bye-pass when over- 
loads are called for. They take steam at about 120° superheat, 
and are extremely efficient as regards steam consumption.: The 
enerators are of the British Westinghouse Co.’s manufacture. 
hey have been somewhat altered since they were originally 
installed, with a view mainly to increasing their output, which 
is now 6,000 kw. at 11,000 volts, 35} cycles, three-phase normal 
rating, and 50 per cent. overload for 2 hours. The increase in 
output over the original rating of 5,500 kw. was obtained 
principally by enclosing the machines and rendering them self- 
ventilating by drawing air from ducts below. The rotor itself 
forms the fan, so that no separate ventilating plant is required, 
ner are there any very elaborate air-cleaning plant. The con- 
densing system consists of vertical condensers, each with 15,000 
sq. ft. of cooling surface; these are located in pits between the 
engine foundations. The circulating water is supplied by 66-in. 
pipes laid to the edge of the channel of the Thames. Each 
condenser has a 20-in. centrifugal pump; the duty of the pump 
is simply to overcome the friction of the pipes, as the system 
is arranged on the syphonic principle, the top of the condensers 
being within 29 ft. of minimum low tide, and the circuit is 
vlosed. The intake and discharge mains are arranged for re- 
versible flow, and the water passes through a revolving screen 
of novel design. The condensers are designed to work on the 
dry-vacuum principle, the air pump and the water pump being 
separate. A very complete oil-cooling and filtering plant is 
installed, and the size of this gives a good idea of the large 
scale on which everything is carried out. 

The exciters are driven by the reciprocating engines shown 


circuit. The second gallery contains the main bus-bars in 
separate compartments, one above the other, and divided into 
five sections coupled by oil switches of heavy breaking capacity. 
The third gallery contains the feeder bus-bars, which are 
divided into ten sections in a similar way, and each section is 
connected by an oil switch to the generator bus-bars immedi- 
ately below. From these bars are taken 65 outgoing feeders. 
The duplicate feeders supplying the same sub-station are kept 
as far away from each aiher on the board as possible. The 
control boards are compactly arranged in a projection built out 
in front of the centre of the second gallery. In front of the 
operator is the desk-pattern generator control board of 11 
panels (including bar-coupling panels), while the instruments for 
the machine circuits, including wattmeters and power-factor 
meters, are conveniently mounted just above the line of_sight 
without interrupting the full view of the turbine-room. It may 
be mentioned here that the load has usually a leading rather 
than a lagging power factor, as practically the whole of it is 
to rotary converters. Voltage regulation 1s entirely by hand, 
and no automatic regulators of any kind are used. The feeder 
board of 18 vertical panels, containing the necessary small 
control switches, indicators, relays, and instruments, is behind 
the operator. 'The protective arrangements are as straightfor- 
ward and free from complication as the rest of the station. 
The neutrals of the alternators are all kept earthed through а 
common bar, and a resistance limiting the current to earth to 
1,000 amperes, and the current transformers in each phase, are 
connected between the windings and the neutral point, so that 
their insulation is not subjected to a high voltage. Plain over- 
load tripping gear set fairly high, and without time-limit 


Jone 12, 1913. ELECTRICAL ENGINEERING xvii 


ARE MATHEMATICALLY ACCURATE 
ARE INTERCHANGEABLE 
AREIDEPENDABLE & ECONOMICAL 
CANSBE [REPEATED ad lib. 
CAN4BE SOLDERED (if required) 

CAN BE NICKELLED, COPPERED, ETC. 
GHEAPEN COST OF PRODUCTION 


"PRANA" DIE-FINISHED! CASTINGS 


Holes, Slots, Teeth, Notches 
cast with uniform accuracy. 
No subsequent machining 
being required. Fine screw 
threads can be easily cut. 
Coarse ones can be cast. 


For further particulars apply to: 


AERATORS, LIMITED 


(Dept. 103) 


UPPER EDMONTON, LONDON, N. 


WATTS UP!! 


OVER 1,500,000,000 WATTS 


CONTROLLED BY 


BERRY'S PATENT FOOLPROOF 


PUSH ON PULL OFF 


: FUSED— SWITCHES. 


NUMBER INCREASING DAILY. 


ENGINEERS AND CONTRACTORS WHO KNOW 
WATT’S WATT SPECIFY AND USE THIS 
WELL-KNOWN SWITCHGEAR. 


FITTED WITH SPECIAL REFLEX 
FOR COOKING CIRCUITS 
(NO RUBY LAMP REQUIRED). 


INDICATOR 


Fused-Switch ‘‘On” Showing Red Glass 
Reflex indicator in Position. 


BERRY, SKINNER & Со., 
LONDON : BIRMINGHAM : MANCHESTER : 


79, UPPER THAMES STREET. SUFFOLK WORKS, COZELLS STREET. 65, KING STREET. 


When corresponding with Advertisers, please mention ‘ Electrical Engineering.” 


vii | ELECTRICAL ENGINEERING sose 12, 1s 


FEED WATER 


Water-Tube or Lancashire Boilers 


SHOULD BE PURIFIED 


RENNICOTI 


WATER SOFTENER 


This being the only Plant which will 
Soften and Purify Boiler Feed to 
the entire satisfaction of the City 
Electrical Engineer. 


Full Particulars and lllustrated Catalogue from 


KENNICOTT WATER SOFTENER 00. 


WOLVERHAMPTON. 


WHEN CORRESPONDING WITH ADVERTISERS, PLEASE MENTION “ ELECTRICAL ENGINEERING.” 


JUNE 12, 1918. 


feature, is fitted to each phase of the generator and feeder 
switches.  Reverse-current trips are only used at the sub- 
station ends of the feeders. Excessive surges are taken care of 
by aluminium electrolytic arresters, which are found to be more 
reliable than spark-gaps. The auxiliaries are controlled from 
а separate board at one end of the turbine-room. А line of 
64 ducts carries the feeders to the nearest point on the District 
Railway.at Earl' Court, from which cables follow the railway 
routes to the various sub-stations. 


PUMPING PLANT AT THE NEW CHINGFORD 
| RESERVOIR 


HE principal engineering interest at the King 
George's reservoir of the Metropolitan Water 
Board at Chingford is the installation of “ Humphrey " 
gas pumps. i 
There are five of these pumps, four of which are capable of 
delivering 40 million gallons each, and one 20 million gallons 
per day. The pumps themselves were manufactured at the works 
of the Siemens Brothers Dynamo Works, Ltd., Stafford, to the 
designs of Mr. H. A. Humphrey, of the Pump and Power Co. 
38 Victoria Street, S.W.). The general principle of the 
umphrey pump is the use of a combustion chamber similar 
in function to the cylinder of a gas engine, but with the 
column of water to be pumped acting as the piston in direct 
contact with the zxplodine gas. There are thus no moving 
parts except the gas inlet and exhaust valves and the water 
inlet valves. Following the cycle of operations, the first ex- 
plosion of a compressed charge puts the column of water in 
the U-shaped rarest pipe in motion, and gives it a momentum 
which carries it far beyond a point where the expansion of the 
gases is complete, and thus draws in more water through the 
inlet. Surging back, the water sweeps out the products of 
combustion, shuts the exhaust valve by its impact, and im- 
prisons and compresses a certain quantity of the products of 
combustion in a pocket under the gas inlet valve, surging out 
again, it sucks in a fresh charge, and on the next rush inward 
MU idest the charge ready for the next explosion. Thus the 
whole action depends on the swing of the body of water in 
the delivery pipe, which plays the part both of piston and 
fly wheel. 
ingenious manner, whereby when the inlet opens and closes, it 
locks iteelf shut, and releases the exhaust valve, which in its 
turn, after opening and closing, locks itself and releases the 
inlet. The ignition is timed Y an appliance resembling an 
indicator so that it occurs at the moment of maximum com- 
pression pressure. The pump is started by a stroke with com- 
pressed air followed by a sudden opening of the exhaust valve, 
thus initiating the oscillation of the water column which is 
afterwards continued automatically. 


The lIliuminating Engineering Society.— The annual report 
records a present total membership of over 400, of whom 35 
are electrical engineers, 19 are connected with the gas industry, 
and the remainder interested in other ways in lighting gener- 
ally. Seven meetings have been held during the past session, 
in addition to the annual dinner, and the committees on school 
and library lighting have continued their labours. There has 
been increased co-operation with kindred institutions, particu- 
larly in America and Germany, and the society has been repre- 
sented at various congresses. Reference is made in the report 
to the Home Office Departmental Committee on industrial 
illumination and activity in other countries in the direction of 
securing improved lighting in factories, &c. 


Electrical Trade with China.—It has sometimes been said that 
British electrical manufacturers are not receiving their share 
of the business that is to be had. In contradiction to these 
remarks, it is a pleasure to be informed by one of the largest 
firms in this field in China that their experience has been 
different. We hear, however, from the General Electric Co. 
that the General Electric Co. of China, Ltd., which was formed 
in 1911, have recently secured several contracts for the supply 
of electrical machinery for Chinese cities of Soochow апа 
Changchow in Kiangsu Province. All this plant will be manu 
factured at the Witton Works of The General Electric Co.. 
Ltd., in England. For Soochow, а Witton single-phase 
alternator capacity 375 kw. with high-tension switchboard is 
being supplied as an extension of the present generating plant. 
In the case of Changchow, which is a similar city, a Chinese 
company has been formed, and the contract secured for a Witton 
alternator about 200 kw. complete, with high-tension switch. 
board, Allen’s engines, &c. Another contract recently secured 
has been for three Witton high-tension alternators with 14 
panel switchboard for the lighting of Fatchan in Kwangting 
Province. We have received an interesting photograph showing 
the members of the staff (both Eastern and Western) of the 
G.E.C. Chinese house. The headquarters are at Shanghai, and 
sub-branches are located at Hongkong, Tientsin, and other 
places. 
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THE LM.E.A. BILL ` 


NCE more has the Incorporated Municipal Electrical 
Association brought forward its Bill to amend the Electric 
Lighting Acts. Sir William Howell Davies, M.P. for South 
Bristol, introduced the measure last week, and it was rcad 
a first time; the second reading of the measure is down for 
July 8th. 
The Bill is almost identical with that introduced last year. 


Clause 1 provides that any local authority authorised by Act 
of Parliament or Provisional Order to supply electricity “may 
provide, eell, let for hire, and fix, repair, maintain, and remove, 
but shall not manufacture for the purpose of sale or letting on 
hire electric lines, fittings, apparatus and appliances for lighting, 
heating and motive power, and for all other purposes for 
which electrical energy can or may be used, and may provide 
all material and work necessary or proper in that behalf. . . ."' 
The charges in respect of this portion of a local authority's 
undertaking have to be adjusted so that they meet the expendi- 
ture, including capital charges; separate accounts have to be 
rendered to the consumers, and a separate account must be 
included in the annual accounts of the undertaking. 

Under Clause 2 powers to provide electrical fittings, &c., are 
conferred upon companies. | 

Clause 3 authorises all electric supply undertakers to provide 
and maintain showrooms, to hold о, aud generally to 
advertise the undertaking. 

Clause 4 appears for the first time, and authorises electric 
supply undertakers to sell bye-products. 

Clause 5 is the usual stand-by supply clause. 

Clause 6 provides for the payment out of revenue of sub- 
scriptions and delegates’ expenses in connection with associa- 
tions eager ia with the supply of electricity, provided that the 
number of delegates at any meeting does not exceed four. 

Under Clause 7 a local authority is empowered to utilise its 
net profits for the formation of a fund for working capital, 
which, however, must not exceed one-half of the gross revenue 
of the undertaking for the time being. 

Clause 8 authorises the borrowing for the purposes of working 
capital sums not exceeding one-tenth the amount expended upon 
the purchase of lands and the constructions of works prior to 
the expiration of three complete. years from the commencement 
of the undertaking, or one-tenth of the amount which the under- 
taker has been authorised to borrow for the purposes of the 
undertaking prior to the expiration of that period, whichever 
amount is the larger. Any money borrowed under this section, 
however, is to be repaid within ten years from the date of 
borrowing, but the undertaker may postpone the commencement. 
of repayment until two yeare from the date of borrowing. 

The provisions of the Conspiracy and Protection of Property 
Act, 18/5, are extended to electricity undertakings under Clause 
9. They at present apply to gas and water works, and are 
intended to provide against strikes of workmen without proper 
notice, 

Clause. 10 provides against obstruction to officers of under- 
cue entering upon premises for meter reading or removal of 

ttings. 

Clause 11 authorises the laying of cables in streets not dedi- 
cated to public use, at the request of the occupier of any 
premises therein. At present electric supply and similar under- 
takers have onlv rights to lay mains in public streets and not 
private thoroughfares. 

Clause 12 empowers a number of electric supply undertakers 
to carry out jointly the provisions of Clauses 1, 2, and 3. 


As will be seen the much-discussed wiring clause is again 
in the Bill, but apart from that, practicallv all the other 
provisions are non-contentious, and the passing of the Bill 
would undoubtedly facilitate the working of electric supply 
undertakings generally throughout the country, and obviate 
the necessity for separate applications to Parliament for 
these powers in private Bills. The promoters had hoped that 
the Institution of Electrical Engineers and the British Elec- 
trical and Allied Manufacturers’ Association would have seen 
their wav to give the Bill their official support. It is be- 
lieved that many influential members of both Institutions 
feel that the passing of the Bill would be for the ultimate 
good of the industry, but owing to the absence of unanimity 
they have been reluctant to press their opinions. The point 
to be remembered is that the powers asked for in the Bill 
are already possessed by gas undertakings, which are thus 
able to make competition with electricity so much the more 
etfective. 


The Electrical Trades Benevolent Institution.—A promise of 
£100 from Mr. Justus Eck, who has just returned from a 
Colonial tour, has been received in connection with Mr. Byny’s 
offer. 'There now remains £400 more to be promised to fulfil 
the conditions of Mr. Bvng's criginal gift. It may be remarked 
that so far all the donations have been from individuals, and 
not from firms. 
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RULES. 

QUESTIONS: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 


spondents,’’ or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which 


we consider shows the greatest merit, and 58. for the one we 
select as second best. Replies should reach this office within ` 


seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them оп а separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor’s real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision ts final. 


QUESTION No. 1,342. 

What is the greatest error commonly met with when using 
single-phase dynamometer-type indicating wattmeters on power- 
factors down to 0°3 with frequencies varying from 15 to 100 
cycles per second? The instruments consist of a single moving 
coil for the pressure circuit, and two fixed coils for the current 
circuit, no iron being used.—'' Vivo." 

(Replies must be received not later than first post June 19th.) 

ANSWERS TO No. 1,340. 

Please show how an ordinary incandescent lamp could be 

connected to a 25-h.p., 220-volt, compound-wound, D.C. motor 


circuit, to act as a signal at a distant point, in the event of 
the motor ceasing to run by any cause.—'' SIGNAL." 


The first award (10s.) is made to '' Puiz" for the following 
reply :— 

If approximately normal voltage exists between the brushes 
of a D.C. motor, the machine must necessarily be running. 
since otherwise the rush of current through the armature would 
be so great as to blow the fuses or trip the overload release, 
thus cutting off the supply from the motor. It is therefore 
only necessary to connect the lamp so as to indicate whether 
any voltage exists between the brushes of the motor. The best 
way to do this is to make the connection to the terminal board 
of the motor itself in such a way that the lamp is in parallel 
with the armature, as shown in Fig. 1. So long as the motor 


- 4s running, the lamp will burn, but if the motor is stopped 


Relay 


$ To Motor Terminals 


e 


To Supply 


either by opening the main switch or the starting rheostat, or 
by the blowing of a fuse or the failure of supply, the lamp will 
be extinguished. In the event of an open circuit occurring on 
the shunt field, the motor will ‘‘run away," and immediatel 
the overload device operates and stops the motor, the lamp will 
go out. It is therefore impossible for the lamp to be lit when 
the motor is not running, unless an open circuit exists in the 
series circuit of the motor itself. This might occur due to 
one of the following causes: (1) A ‘‘burn out" of the arma- 
iure ог а connection. This, however, would undoubtedly 


operate the overload release, stopping the motor and extin- 


guishing the lamp. (2) If the brushes had been raised from 
the commutator for any reason, and not replaced, on attempting 
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to start up, the lamp would light, but the motor would not 
start. This would presumably be immediately noticed by who- 
ever was р to start the motor. (3) It is conceivable 
that an internal connection might fail, due to the slacking off 
of a terminal nut. If this occurred anywhere between the ter. 
minals to which the lamp is connected, the motor would, of 
course, stop, and the lamp would remain alight (unless the 
connection fell in such a way as to cause a short circuit and 
operate the overload release). This is a somewhat unlikely 
contingency, but if it is desired to provide against the possi 
bility, it could be done by making the lamp connections to the 
two “bus rings," which carry the current to the brush studs, 
instead of to the terminals of the machine. A tumbler switch 
should be inserted in the connections for the purpose of switch. 
ing off the lamp while the motor is running, if this is desirable 
for any reason, and, of course, fuses will be necessary for the 
protection of the lamp circuit. If it is desired that the lamp 
shall be normally dark, but shall light up when the motor stops 
it will be necessary to use some form of relay on the lines 
shown in Fig. 2. he relay is connected across the terminals 
of the motor, instead of the lamp, and so long as the relay is 
energised, the switch S will be held open. Immediately the 
voltage on the relay coil falls below, say, half the normal 
voltage, the relay armature will fall and close the switch S, 
thus lighting the lamp. The advantages of this arrangement 
are that the lighting of the lamp is more likely to attract 
attention than its going out; also that it is рога ые to connect 
а bell in parallel with the lamp, as shown, to call immediate 
attention to the fact that the motor has stopped. The. dis- 
advantage lies in the increased complication and the fact that 
the normal condition of the lamp is unlighted. In the event 
of a mishap to the lamp circuit, such as the breakage of a 
filament or a failure of supply, the lamp would not indicate 
anything wrong, although in the latter case the motor would 
be stopped if it was dependent on the same supply. If the 
lamp is normally alight, as is the case with the connections 
shown in Fig 1, a failure of the lamp circuit would extinguish 
the light and thus lead to a prompt investigation of the trouble. 


The second award (5s.) is made to “Е. H.," who writes as 
follows :— 


There are three possible causes for a motor ceasing to run: 
(1) failure of the supply voltage, (2) an overload bringing the 
starter to the ''off" position, and (3) a break in the electrical 
circuit at any other point except in the shunt, in which case 
the motor would speed up depending upon the nature of the 
load and the amount of series winding on the field. To indicate 
the stoppage of the motor, an incandescent lamp can be em- 
ployed in two ways, either (1) to burn only when the motor 18 
running, or (2) to light up when the motor stops. The latter 
alternative would be preferable, but it entails a much more 
complicated apparatus, since a second independent supply would 
be necessary, otherwise the lamp would not indicate the stop- 

age of the motor due to the first cause mentioned above. 
Hence we fall back upon the first method, and the simplest way 
to obtain the desired signal is to connect the lamp across the 
armature. It is well known that the speed varies as 

back E.M.F. of armature 

conductors in series x flux 
so that when the voltage falls to zero, the motor ceases to run, 
and the lamp is extinguished. The possibility of a break in 
the armature connections stopping the motor but leaving the 
lamp alight is exceedingly remote, since there are at least two 
paths in parallel through the armature. Another but more 
expensive method would be to couple a tiny shunt dynamo 
either directly or by belt to the motor, and connecting the lamp 
across its terminals. 


Among the very numerous replies received there is general 
agreement that the simple connection of a lamp to light up 
when the motor is recciving its supply is the most satisfactory 
method. Many competitors, however, describe methods of 
carrying a lamp to light up when the motor stops, in some 
cases by means of a relay, and in some cases by contacts 
carried by the starter arm, but by no means all have realised 
that an independent supply is necessary for the lamp in this 
ease. Others prefer centrifugal switches or similar devices 
varving in complexity, controlled by the actual rotation of 
the motor spindle. 


A fine exhibit is being made by the 
Great Central Railway at the Ghent Exhibition. Among the 
special features is a scale model of the new Immingham ock, 
26 by 15 ft. in area, a locomotive boiler fitted with the Robin- 
son superheater, and illustrations of the Great Central latest 
Sir Sam Fay express engine. 


The Ghent Exhibition. 
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CONTROL GEAR FOR SWING, ROLLING AND BASCULE BRIDGES. 


ELECTRIC FANS 


JA T сүтү to the time of year, The General 
Electric Co., Ltd. (67 Queen Victoria Street, E.C.), have 
sent us some particulars of the large business which they are 
doing in their electric " Freezor'" fans. This branch of their 
work is the subject of a special adver- 
tising campaign, in which they invite 
the co-operation of contractors. We 
have already given a full description 
of the extension to the Witton Works 
which were built for the production 
of these fans (see ELECTRICAL ENGIN- 
EERING, June 18, 1912) and here 
small motors from 1/80 to 2 h.p. for 
continuous and for alternating current 
for all purposes are also made and 
very thoroughly tested before being 
sent out. The design of the motors 
and blades is such that the light 
weight pattern of 12.in. desk fan con- 
sumes no more than 25 watts. The 
patterns made include ceiling fans, 
oscillating fans, and revolving fans, 
as well as exhaust fans and punkahs 
of various designs for  fropical 
countries. The Company have organised a system of express 
delivery which obviates the necessity for contractors to carry 
large stocks of fans, and they are co-operating with the trade 


to create a demand for fans by the preparation and issue of 


suitable literature. 


ELECTRIC TRACTION NOTES 


Two important orders for electric trains have been placed. 
The London and South-Western Railway has ordered 84 motor 
trains (each having two 2-motor motor cars), from the British 
Westinghouse Co.—an order of about £280,000 in value. 
Particulars of the electrical equipment of the line appeared 
in our issue of December 12th, 1912 (p. 696). The London 
and North-Western Railway has ordered 40 trains, for the 
lines they are equipping electrically, from the Maschinen- 
fabrik Oerlikon, a large Swiss firm, with works near Zurich, 
which town is, by the way, not in Germany, as is announced 
in & contemporary. 

The Manchester tramway accounts for the past year show 
a net balance of £196,851, of which £100,000 is allocated 
to relief of rates and the balance to reserve. The number 
of passengers carried was 187,675,188, compared with 
174,424,287 in the previous twelve months, and the total 
average working expenditure was 7°182d. per car mile. 

The Brighton Corporation has adopted the recommendation 
to run trolley ‘buses from North Street to Preston, over a two 
mile route. The initial cost is £5,600, and double-decked 
trolley "buses are to be used. 

Of the £6,000 profits from the South Shields tramways last 
year, a sum of £1,600 is to be transferred to relief of rates. 

The working of the G. B. surface-contact system at Lincoln 
for 1912-18, again shows satisfactory results, the total ex- 
penses per car mile run being 6d., compared with 6'05d. ‘о 
the previous twelve months, and 622d. for the Lorrain 
system of Wolverhampton for 1912. Compared with the 
average working costs of 79 other municipal tramways 
operating on the overhead system for 1912, the Lincoln figure 
is 6d. against 6°54d. 

Mr. T. B. Goodyer, General Manager of the Croydon Cor- 
poration Tramways, calls our attention to the paragraph on 
page 325 of our issue for the 5th inst., in which it is stated 
that, with the exception of the L.C.C., the whole of the 
tramway and motor-'bus services in the Metropolitan area 
are now under one control, and points out that there are a 
large number of municipal tramway systems in the Metro- 


politan area which have not yet been absorbed. What we 
wished to convey was, that practically all the tube railways, 
tramways and 'buses in the County of London, except the 
L.C.C., are now under the one control. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


A bill has been introduced by the Dutch Government for the 
laying of a new telephone cable between Holland and Great 
Britain. The length will be 165 kilometres, and the cast 
of £62,000 will be equally shared by the British and Dutch 

ostal authorities. Landing places are proposed at West- 

apelle (Island of Walcheren) and Orford Ness (Suffolk), and 
it is anticipated that the cable will be laid by September of 
this year. 

The latest automatic telephone exchange in this country 
is to be at Newport. It is to be one of 2,000 lines, and of the 
same type as that in use at Epsom, the ‘Official Switch," 
and under erection at Leeds. All of these were supplied by 
the Automatic Telephone Manufacturing. Co., Ltd., who have 
received the order for Newport. s 

An International Conference, upon which is represented 
Great Britain, Germany, France, Belgium, Denmark, Nor- 
way, Portugal, Spain, Sweden, and the Netherlands, is meeting 
in London to consider the measures which should be taken 
to secure, as far as possible, immunity from damage to 
cables caused -by fishing vessels and anchors of vessels of 
all descriptions. The meetings are private, and expected to 
end at the close of this week. 

The trial of Mr. Cecil Chesterton at the Old Bailey for 
criminal libel against Mr. Godfrey Isaacs, managing director 
of Marconi's Wireless Telegraph Co., ended on Saturday in 
a verdict of guilty, and a fine of £100 was imposed, together 
with payment of the costs of the prosecution. 

The Ottoman Administration state that the route via 
Otranto Vallona cannot now be regarded as an Ottoman 
route. The Meshed line was repaired on 4th inst., and on 


the 7th the Moroccan Office stated that owing to the in- 
security of the region traversed by courier between Arzila 


and Arbavua there is long delay on telegrams. The Portu- 
guese Government has opened a wireless coast station at 
Lisbon for general public correspondence. The normal range 
is 350 kilometres, wave length 600, call signal C.R.F., and 
the coast rate is 50 centimes per word. On the 9th inst. 
it was only possible to send telegrams between Tangier and 
Arzila by wireless. The Jamaica—Colon cable of the West 
India and Panama Telegraph Company was down in May 
last, and is not yet repaired. Denmark, Egypt, the United 
States of North America, Holland, and Russia have ratified 


. the final Protocol of the Radio-telegraphic Convention of 


London. Holland's adhesion also covers Curacao and the 
Netherland Indies. 


Cinematograph Regulations.—The Home Office has amended 
the regulation only allowing electric light or limelight, and 
now permits the use of acetylene, provided that certain con- 
ditions are observed. 


I.E.E. Students’ Section.—The constitution of the Committee 
of the Students’ Section of the Institution of Electrical En- 
ineers for the session 1913-14 as determined at recent meetings 
is as follows:—Chairman, Mr. S. M. Hills; Vice-Chairman, 
Mr. R. E. Dickinson; Hon. Secretary, Mr. E. T. Driver; Hon. 
Assist. Secretary, Mr. R. A. McMahon. The extra-collegiate 
members of the Committee are Messrs. P. R. ош Е. L. М. 
Emtage, Т. J. Hornblower, G. W. Р. Page, J. С. Rennie, and 
H. K. Whitehorn; while the collegiate representatives appointed 
are Messrs. R. S. H. Boulding (City and Guilds, Engineering, 
College), J. G. Deedes (Finsbury Technical College), A. Deimel 
(King’s College), H. Riley (East London College), and P. J. 
Wheeler (Northampton Institute). 
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|. “ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record $s compiled by our own Editorial Staff and 4з Strictly Copyright.) 


Specifications Published June Sth, 1913 


A full list of these was published in our last issue. The following 
.. аге abstracts of some of the more important specifications. 
11,580/12. Resistors for High Temperatures. С. COOPER 


- (British Prometheus Co.). The surface is impregnated with a 


colloidal solution of one or more of the noble metals. To effect 
this a layer of oxide or other absorbent compound is formed 
on the surface of the resistor, the coating solution is then 
applied and subjected to heat and heavy pressure by a suitable 
machine. Four figures. 

11,388/12. Engine Starter and Lighting System. W. H. Scorr 
(Laurence Scott and Co.). In combination with an electric 
motor and epicyclic gear are a brake and clutches whereby 
should backfire occur the brake is released and. the housing or 
disc of the planet wheels of the gear is freed, so that the gear 
is inoperative. When running the motor is driven as a dynamo, 
and may be arranged in conjunction with storage cells, so that 
it effects the lighting of the car. This arrangement was shown 
at the last Motor Car Exhibition at Olympia (see ELECTRICAL 
BNC ENG, Vol. VIII., p. 651, Nov. 21st, 1912). Seven 

ures. | 

11,586, 12. Switches. P. V. Hunter and. W. І. S#anp. 


_ The circuit is broken in two points, the contacts being drawn 


apart so that two arcs are formed close together, with the 
current in each flowing in opposite directions, so that they 
repel one another, and are blown out. Six figures. 

11,870/12. A.C. Mercury Vapour Lamps. E. E. Danwois 
and M. A. E. LEBLANC. Ап inductance is connected in series 
with the lamp which has a pair of electrodes for each phase. 
The supply pressure across the lamp and inductance must not 
be less than 800 volts at 50 cycles per sec. To start up the 
lamp is heated and this is made easier by surrounding the tube 
adjacent to one electrode with a metal conductor connected to 
the other electrode. To reduce the temperature of the mercury 
electrodes, iron, nickel, or other metal with a higher conductivity 
is inserted in the mercury. Eight figures. 

12,270/12. Starting Mercury Vapour Lamps. Р. С. TRIQUET. 
To effect lighting by rotation of the lamp around the axis of the 
tube or one parallel to it, eccentrical arranged pockets are 
provided. The lighting tube itself is of such shape that a quick 
ов and separating of the mercury jets flowing simul- 
taneously from the bulbs ensues, so that it is lighted by a small 
oscillation of 15° or 20°. Six figures. 

15,774/12. Doubling the Frequency of an Alternating Current, 


also a Wireless Receiver. M. Prony. D.C. апа A.C. windings ` 


are arranged beside or opposite each other, so that their 
fluxes mutually link during one half-period, and during the 
other half-period they form a common field. A secondary 
winding excited by this field will have double the primary 
frequency. To obtain continuous action two alternately acting 
pairs of D.C. and A.C. windings may be connected in series. 
Instead of the A.C. electromagnetic oscillations may be intro- 
duced in the winding, whereby the field so produced may be 
used to indicate the oscillations. The apparatus may, therefore, 
be used as a receiver for wireless. Five figures. 

22.564/12. Submarine Telegraphy. J. Сотт. An extension 
of the system covered by specification No. 10.534/12 (see 
ELECTRICAL ENGINEERING, Feb. 27th, p. 120). A double current 
kev and two separate or a split battery may be used. The con- 
nections are such that one key transmits current impulses of 
equal strength (dots). and the other kev also transmits impulses 
of equal strength, but of greater power (dashes). By means 
of the relays described in the prior specification upon opening 
either kevs the polarity of the current to the line is reversed. 
Four figures. 

20.059/12. Relays. Е. H. NicHoLsoN. A U-tube containing 
a conducting liquid, e.g., mercury, is pivotted so that it can 
freely turn. A magnetic Пах is maintained by а U-shaped 
electromagnet directly through the conducting liquid in the 
central portion of the U-tube through which the feeble currents 
are caused to pass. The interaction of the flux produced hy 
this current with the permanent flux sets up a flow of the 
liquid, which therefore rises in one of the end chambers and 
falls in the other. The centre of gravity being thus disturbed 
the tube tilts and closes the local circuit. Two figures. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch. 25, Southampton 
Buildings. London, E.C., at the price of 8d. each, post free. 
of some of the more important of these patents will 
appear in our next issue. 
Names in italics indicate communicators of inventions from abroad. 
Arc Lamps: Soc. Anon. OFFICINE GALILEO [Remote control of 
search-lights] 12.449/12; ANcorp [Magazine] 18.908 '12. 


Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Warers [Distribution] 11,559/12; BrousTEIN [Distribution] 
11,584/12; Ecxmann [D.C. motor load equalising] 11,597/12; 
B.T.-H. Co. (G.E.Co., U.S.A.) [Siliceous insulator] 19,927/12; 
Воѕсн [Bending fibre tubes, &c.] 28,489/12. 

Dynamos and Motors:  LzcocuEe, 28,766/11; SIEMENS- 
ScHUCKERT. [Dampers for A.C. machines] 11,957/12; ALLMÄNNA 
SvENSKA ELEK. AKTIEBOLAGET [Alternator windings] 7,776/13. 

Electrometallurgy and Electrochemistry: Manks (Elec. Smelt- 
ing dæ Aluminium Co.) [Channel furnaces] 19,607/12; Еш 
[Aluminium nitrides] 25,630/12; Ехсів [Alkaline gelatinous 
electrolyte] 2,395/13; [Copper oxide plate] 2,396/13. 

Heating and Cooking: Martin [Heater] 12,075/12; Carron 
[Gloves and mittens] 18,080/12; Moreau [Heat radiators] 
28,667 /12. 

Ignition:  HanrronD and MastTranceL [Engine starter] 
14.929/12 ; Возсн [Automatically adjusting] 4,693/13. 

Storage Batteries: Maurice [Charging and storing cells for 
hand lamps] 12,505/12. ; 

Switchgear, Fuses, and Fittings: Soar [Woven net resistances] 
13,213/12; Siemens Dynamo Works and Brooks [Electro- 
magnetic switchgear] 15,659/12; Berry and MARKHAM [1гоп- 
clad] 18,349/12; Laxe (J.B.M. Elec. Co.) [Dynamo regulators] 
18,425/12; Pace [Switches] 18,980/12; Cox [Controller contact 
fingers] 19,740/12; Soc. Ep. GanBEAv & P. DELAUX аа, 
21,815/12; Berry [Indicators for switches] 22,539/12; HAEFELY 
[H.P. connector] 119/13; ErEcrRoMoroR EqviPMENT Co. and 
BRENNER [Combined locks and circuit breakers for lift gates] 
1,433/ 13. 

Telephony and Telegraphy: Decexnarpt [Automatic telephony] 
5,987/12; Brown [Telephony] 4,067/12; DrrcHAM, Matruews, 
and GRINDELL Matrnews W.T. Synxpicate, Lip. [High fre- 
quency oscillations for wireless telephony] 6,486/12; MERTON 
[Wireless] 11,714/12. 

Traction: AwNcvs [Railway signalling] 5,828/12 and 5,916/15; 
[Point lock control and operation] 5,918/13. 

Miscellaneous: Gray and BunwsipE [Gyrostatic apparatus] 
9.246/12: Нил, [Lamp signalling] 11.997/12; Hoaptey [Coal- 
mining] 14.494/12; Core [Portable self-contained tell-tale and 
dash-board lights] 23,732/12; ANGEL and Creane [Fitting lamps 
to firemen's helmets] 25.814/12; RrETKÓTTER and Crags [Electro- 
magnetic ore separators] 24.435/12 ; Smirx [Electrocuting animals] 
2.152/15 and 2,199/13; PaARsoNs and WADDINGTON [Pendulum 
bell indicators] 4.890/13; Krupp [Ordnance alarm signal] 
5,872/13. 


The following Specifications are open to Inspection at the Patert 
Office before Acceptance, but are not vet published for sale. 

Dynamos and Motors: Fynn, 11.214/13; SiEMENS-SCHUCKERT. 
[A.C. commutator motors] 11.515/13. 

Electrochemistry: Soc. GEN. pes Nitrures [Manufacture of 
aluminium carbides] 11.091/13. 

Incandescent Lamps: WESTINGHOUSE METALLFADEN GLtH- 
LAMPENFABRIK [Rendering metals and alloys ductile and malle- 
able] 11.017/13. 

Instruments and Meters: Lanni [Direction indicators] 1,198/15; 
| Revolution counters] 1.199/13. 

Storage Batteries: Santon [Plate protection] 8.469/13. 

Switchgear: Gorton [Automatic S.P. switch] 608/13. 

Telegraphy: Dos Sanros [Stations] 11,245/13. 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Dynamos, Motors, and Transformers: | SriEMENS-SCHUCKERT. 
[High-speed commutators] 4.240/07; Crompton & Co., J. C. 
MACFARLANE and Н. Burce [Motor-generator supplying constant 
current] 5.626 /08. | 

Electrometallurgy: К. Нтоһтн [Reduction of iron ores] 
5,680 /08. 

Switchgear, Fuses, and Fittings: W. E. Barton [Q.B. switches 
with quick make : also circuit breakers] 5,762/05. 

Traction: C. ре Kanpo [Stator casings for motors in electric 
vehicles] 5,989 /03; W. R. Sykes [Visual and audible signal cabin 
indication of position of train in block section] 4,406/06; A.E.G. 
[Pneumatic raising and lowering gear for overhead collectors] 
4.263 :07; A. SPENCER [Control of gas lamps on trains] 3,779 /08: 
SIEMENS Dynamo Works (Siemens-Schuckert.) [Combined 
tightening gear and section insulator for overhead contact lines] 
4.112 / 08. 

Miscellaneous: W. J. Riper [Advertisements] 4,296/06; К. 
Waycoop & Co. and R. Carey [Pneumatic gate operating gear 
for lifts] 4.423/07; J. C. CHALMERS and W. A. RoBERTSON 
[Number indicators] 3.615/08; K. О. Leon [Steering torpedoes] 
5.854 08: А. Greenwoop [Remote indicator for doors] 20,753 /08. 
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LOCAL NOTES 


Belfast: The New Power Station.—With regard to the pro- 
posed new power station of the Corporation, a question has 
been raised as to whether the Corporation has the power to 
erect а new generating station upon lands not specified in an 
Act of Parliament or Provisional Order. The City Solicitor 
has reported his opinion that the Corporation has this power 
subject to the consent of the Board of Trade, but in view of 
the importance of the question, the opinion of counsel is to 
be taken on the point.  . 

Burton-on-Trent: Overhead Mains.—The Board of Trade 
has sanctioned the erection of overhead mains for the supply 
of electricity to the sewage pumping station at Clay Mills. 
The Board of Trade reserves the right to reconsider the use of 
these overhead mains at the end of five years. 

Bury: Electricity Accounts.—There was a loss of £642 
upon the working of the electricity undertaking to March 
last, compared with a loss of £1,276 in the previous twelve 
months. It is pointed out in the report that no less than 
£11,219 have been required for interest and sinking fund 
charges. The debit balance has been taken from the reserve 
fund. ‘The revenue for the year was £2,923 more than in the 
previous year, which is the largest annual increase since the 
undertaking was established, with the exception of the year 
when the electric tramways came on to the mains. An 
arrangement has been made with the Radcliffe Urban District 
Council to take a supply in bulk from the Corporation instead 
of extending the Radcliffe Works. A supply under this agree- 
ment is now being given. 

Croydon: Electricity Accounts.—In his annual report, Mr. 
A. C. Cramb, the Borough Electrical Engineer, calls particu- 
lar attention to the inorease in the sales for power purposes, 
and also for heating and cooking. He points out that the 
cost of electric heating is comparatively low, and that this 
business can be developed much easier than that of cooking, 
where the cost of apparatus is such that few people will buy 
it, and he adds that it is hopeless to expect any material in- 
creased business in cooking until the Corporation take in hand 
a satisfactory scheme for developing it by hiring out cookers 
at reasonable rates. In this connection attention may be 
called to the I.M.E.A. Bill, which is abstracted on another 
page, and of which Mr. Cramb has been a most ardent 
advocate for many years. | 

Dromore: Electric Lighting.—The Board of Trade has re- 
fused to grant the Council an electric lighting Order. 

Dublin: Proposed Increases of Salary.—With reference to 
the recommendations of the Electric Light Committee to in- 
crease the salaries of the City Electrical Engineer, the 
Deputy City Electrical Engineer, and the Chief Engineer of 
the Distribution Department, as mentioned on page 282 of 
our issue for May 15th, a deputation of ratepayers waited 


upon the Corporation last week to protest against these іп. ° 


creases, mainly on the alleged ground that in 19 years the 
ratepayers have only had £9,000 from the electrical under- 
taking, which has cost £750,000. 

Durban: Electric Heating and Cooking.—-According to 
Н.М. Trade Commissioner for South Africa, the efforts of 
the Corporation in encouraging the use of electricity for 
cooking and heating purposes are meeting with considerable 
success, and the result of the introduction of a cheap appa- 
ratus designed by the Borough Electrical Engineer, is that 
many electric cooking and heating outfits have been installed. 

Felixstowe: Proposed Purchase of Electricity Undertaking. 
—The negotiations with Dr. Liebbrand, who proposed to 
make an offer to purchase the electricity undertaking from 
the Council, have becn abandoned. 

Halifax: Gas and Electricity Competition.—A proposal by 
the Electricity Committee that the charge for current for 
lighting purposes should be 4d. per unit up to 1,200 units 
per quarter, and 2d. per unit for all consumption in excess 
of this amount, has been referred back. The objection 
seemed to be that an all round revision of the charges bv 
the electricity undertaking, including power consumers, should 
be undertaken. Oddly enough, the proposal to refer back 
came from the Vice-Chairman of the Gas Committee, with 
which the Electricity Committee is in very active competi- 
tion. In fact, some of the members of the Council are be- 
ginning to regard this competition with apprchension, and 
the Mayor has suggested that if the Gas and Electricity Com- 
mittees cannot come to some agreement in the matter, the 
Council must deal with it. 


ELECTRICAL ENGINEERING 


347 


Hastings: Electric Lighting Accounts.—There was a net 
profit of £556 upon the electricity undertaking last year. 

Hull: Electricity Supply.—A proposal by the Electricity 
Committee to take over the Hessle electric lighting Order has 
becn defeated in the Council, the vote being 29 for and 20 
against. It was pointed out that the principal capital ex- 
penditure would be from £10,000 to £12,000, but the Elec- 
trical Engineer estimated that on the first year there would 
be a loss of £500, after which ho anticipated profits. 

Lincoln: Electricity Accounts.—The net profit on the elec- 
tricity undertaking last year was £2,538, compared with 
£3,038 in the previous twelve months. The number of units 
sold increased by 21:5 per cent. during the year, but in spite 
of the large increase in the price of coal, the amount used 
per unit generated has been slightly decreased. 

London: L.C.C.—The County of London Electric Supply 
Co. has, under a notice served upon it by the London County 
Council, already established six testing stations in its southern 
area. As the result of further negotiations three testing 
stations are now to be installed in regard to the Company 's 
North London arca. 

St. Pancras: Street Lighting.—The Electricity and Public 
Lighting Committee is to report as to improving the lighting 
of the main roads of the borough. . 

Stepney: Electricity Accounts.—There was a net profit of 
£11,507 on the working of the electricity undertaking for 
the year to March last, in spite of the considerably increased 
price of coal. This profit is £1,250 less than in the previous 
year, due to the above cause. _ 

Manchester: Rateable Value System of Charging.—The 
Electricity Committee has adopted the Norwich system of 
charging, as an alternative rate at the option of the consumer, 
to the existing tariffs for domestic supplies. The new rate 
is on the basis of 124 per cent. on the net rateable value 
of the dwelling house, plus 4d. per unit for all current used. 
The adoption of the new tariff is contingent upon the con- 
sumer agreeing to instal ‘for domestic power purposes a 
certain minimum number of kilowatts, according to the 
rateable value of the premises, in addition to the existing 
lighting requirements. 

Peterborough: Electricity Accounts.—The deficit of £145 
on last year’s working of the undertaking has been met out of 
the reserve fund. 

Rochdale: Bulk Supply.—The question of the terms upon 
which a bulk supply shall be given to the Heywood Cor- 
poration is engaging the attention of the Electricity 
Committee. 

West Ham: New Domestic Tariffs.—The following alter- 
native tariff has been agreed to:—The price for all energy 
used for lighting, heating, and cooking ів to be 4d. per unit, 
in addition to an annual charge of £10 per kilowatt of lamps 
installed, with a minimum payment of £2, and 2s. for every 
additional 10 watts. An allowance up to 25 per cent. may 
be made for lamps for occasional use. For heating and 
cooking the annual charge is 10s. for the first kilowatt, and 
6s. 8d. per kilowatt for additional кыы After the first 
kilowatt the charges are subject to division into tenths, e.g., 
ls. 8d. per 100 watts for apparatus between one and two 
kilowatts capacity. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 

Australia.—In connection with the electrification of the 
Melbourne suburban railways, the following plant is re- 
quired :—Surface condensers, air and water extraction pumps 
and motors, circulating water and sump pumps with motors. 
Consulting engineers, Messrs. Merz & McLellan, 32 Victoria 
Strect, S.W. (See advertisement on another page.) 

Bedford.—The Local Government Board Inspector, who 
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recently postponed an inquiry concerning a loan of £11,590 
for the purpose of receiving further information, continued it 
yesterday. 

Belfast.—A loan of £35,000 is to be applied for in connec- 
tion with the electricity undertaking, including additional 
arc lighting. 

South Africa.—The British and South African Export 
Gazette states that the Kalk Bay and Ermelo Municipalities 
will shortly be inviting tenders for electrical plant. 

Wigan.—A new turbo-alternator, &c., is to be installed at 
an estimated cost of £6,700. 

Worcester.—Certain alterations are to be made at the sub- 
stations at an estimated cost of £750, to meet objections 
raised by the Electrical Inspector of Factories. ; 

Worthing.—The new plant, for which, as we announced last 
week, a loan is to be sought, includes a 260 kw. Diesel engine 
generating set with provision in the engine room for an 
additional 260 kw. set and 350 kw. set. 


Wiring 


The following particulars relate to new buildings about to be 
erected, or i tant alterations and extensions in existing 
buildings. — Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Aberdeen.—New buildings for provincial committee for 
training teachers, costing £49,000. 

Barrow-in-Furness.—New secondary school. 

Bristol.—Electrie lighting of new wing, General Hospital. 
Secretary, Guinea Street. . 

Bury.—New mill for Peel Mill Spinning Co. 

Croydon.—Forty-six dwelling houses, Wharfedale Gardens 
D. Weighton, 78 North End. 

Derby.—Additions to Borough Asylum. 

Farnworth.—New fire station. 

London: L.C.C.—Electrical installation at the Caldecot 
Road elementary school, Denmark Hill, S.E. 192 lighting 
points. Chief Engineer, July 2nd. (See advertisement on 
another page.) 

Nottingham.—New cinematograph theatre. 
Ball. 

Oxford.—Proposed City museum. : 
. Paisley.—Four-storey building for Co-operative Manufactur- 
ing Society. | 

Ravensthorpe.—New school. | 

Sheffield.—Intants' Department at Greys Stone school. 
Secretary, Education Offices. New telephone exchange. 
H.M. Office of Works, London. 


Miscellaneous 

Birmingham.—Twelve months’ supply of electrical acces- 
sories for the Electricity Department. City Electrical 
Engineer. June 23:4. 

London: Stepney.—Twelve months’ supply of arc lamp 
carbons. Borough Electrical Engineer. June 30th. (See 
advertisement on another page.) 

Sweden.—The Swedish State Railways Administration re- 
quire 206,700 arc lamp carbons, and 44,100 incandescent 
lamps. Copies of the specification, &c., may be scen at 73 
Basinghall Strcet, E.C. 


Architect, F. 


TENDERS RECEIVED AND ACCEPTED | 
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Liverpool.—A further order for 4,000 Robertson lamps has 
been secured by the General Electrie Co. from the Cor. 
poration, for the purpose of illumination, in honour of the 
fortheoming visit of His Majesty King George. 

London: L.C.C.—The following tenders have been received 


for alterations to the electrice lighting on Westminster 
Bridge :—S. Pontifax & Co., £72 5в.; J. Biggs, £150; 


W. Sugg & Co., £216 4s. 6d. The first-named tender is re- 
commended for acceptance. | 
Manchester.—The following tenders have been accepted :— 
General Eleetrie Co., two 50 h.p. three-phase motors; 
Siemens Bros. Dynamo Works, Ltd., switchgear, bus-bars, 
&c.; Holden & Brooke, Ltd., electrically driven boiler feed 
pump; Bruce Peebles & Co., two 750 kw. motor converters ; 
British Electric Transformer Co., a supply of 75-k.v.a. trans- 
formers; W. T. Henley’s Telegraph Works Co., and Electrical 
Engineering & Equipment Co., low-tension cable; W. T. 
Henley's Telegraph Works Co. and C. Macintosh & Co., 
paper-insulated and rubber.insulated cable respectively. 
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‚ APPOINTMENTS AND PERSONAL NOTES: 
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Mr. M. N. Jacks, director of Humphreys, Ltd., and Mr. 
J. Norman Ampler have joined the Board of Scholey & Co., 
Ltd. (151 Queen Victoria Street, E.C.). 

Mr. Justus Eck, of the Union Electric Co., has returned 
from his tour to Australia, Tasmania, New Zealand, Canada, 
and the United States. In Melbourne he read a Paper on 
“Indirect Lighting by Arc Lamps," before the Victorian 
Institution of Electrical Engineers, and received an invitation 
from the Engineering Society of Queensland to read a paper 
before that body. Unfortunately lack of time compelled him 
to decline. Mr. Eck expresses himsclf satisfied in every way 
with his tour, and particularly with the cordial reception 
universally extended to him by members of all branches of 
the electrical industry. 

Mr. H. E. Blain, who has been General Manager of the 
West Ham Corporation Tramways since 1903, has resigned 
to take up an appointment elsewhere. 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. George Smith & Son, 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£69 ds. to £69 lds. (last week £71 to £71 15в.). 

Benjamin Electric, Ltd.— Mr. G. Campbell, Sales Manager 
of this firm, informs us that the accounts and order depart- 
ments are now managed at la Rosebery Avenue (Tel. : City 
2407), but the sales offices and showrooms are still at 117 
Victoria Street, S.W. (Tel. Victoria 1297). 


Edison & Swan United Electric Light Co.— According to corre- 
spondence in the financial p there seems to be some pro- 
spects of the debenture consolidation scheme (referred to in our 
last issue) meeting with opposition by the holders of first 
debentures. 


The Washington Industrial Property Convention.—The Inter- 
national Convention for the Protection of Industrial Property, 
as revised at Washington in 1911, has been signed by 
the United Kingdom, Germany, Italy, Japan, the Netherlands, 
San Domingo, Austria and Hungary, Spain, the United States 
of America, France, Tunis, Mexico, Norway, Portugal, Switzer- 
land, New Zealand, Ceylon, Trinidad, and Tobago, and is now 
in force between these countries. The Arrangement for the 
Prevention of False Indications of Origin of Goods, as revised 
at Washington, has been signed by the United Kingdom, Spain, 
France and Tunis, Portugal, Switzerland, and New Zealand. 
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THE 18th Annual Convention of the Incorporated 
Municipal Meeting is being held this week in London. 
Mr. J. E. Edgcome, the President, in the course of 
his opening remarks, made allusion (amid applause) 
to the wrong policy of municipal corporations in im- 
posing an age limit of forty upon candidates for posts 
of chief engineer; in view of the technical and com- 
mercial experience necessary, men over forty might 
often, he thought, be better fitted for such positions 
than younger men. Не then read an Address by Mr. 
Shawfield, who had been elected President last year, 
but had to resign on leaving municipal employ. In his 
address, Mr. Shawfield expressed himself in favour of 
extending wiring powers to all municipal electricity 
departments; he discouraged the allocation of profits 
to rate relief instead of to building up a reserve fund, 
the provision of working capital, and expenditure upon 
extensions and improvements; he looked forward to 
large reductions in the price of electricity as the initial 
capital charges were extinguished by the operation of 
the sinking fund; he suggested that gas supply should 
ultimately take the form of non-illuminating producer 
gas, which would be used by the suppliers of electricity 
for the production of electrical energy ; and he reviewed 
the relations between electricity committees and their 
responsible officials, recommending that the Chief 
Engineer should have full control both of the technical 
and financial side, and that the pay of technical 
assistants should always be adequate to their duties 


and responsibilities. (Page 851.) 
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Dr. S. Z. DE FERRANTI opened a discussion on “ Prime 
Movers.” Оп fuel, he thought, should be left to the 
motor-car, the Navy, and the Mercantile Marine, and, 
in comparing the gas engine with the steam turbine, 
he gave his reasons for believing that the balance of 
advantage was with the latter. In the discussion, 
Colonel Sinclair gave some low steam consumptions of 
а reciprocating engine suitable for small stations; Mr. 
Seaton derided the practice of making the contractor 
carry out the reception tests of plant instead of these 
being made by an independent expert; Mr. Н. 8. 
Russell spoke in favour of a number of scattered Diesel 
engine stations being used instead of a large steam 
station with sub-stations; Mr. Chattock had made a 
comparison of the cost of steam and gas engine sta- 
tions, which showed a distinct advantage to steam; and 
Mr. Richardson had obtained a similar result as between 
Diesel and steam; Mr. Weekes described a method of 
utilising high pressure exhaust for heating purposes in 
sugar and soap works; Mr. Gray gave some interesting 
figures of the economy obtained with his gas engine 
and bye-product recovery plant; Mr. Wordingham 
favoured the employment of gas engines of moderate 
size supplied with gas from gas works; and Mr. Chamen 
agreed absolutely with Dr. Ferranti. (Pages 353 to 
356.) 

A REPRESENTATIVE exhibition of heating and cooking 
apparatus is being held at the Institution of Electrical 
Engineers during the I.M.E.A. Convention. (Page 
356.) . 

AN extremely practical discussion on electric cooking 
was held at the meeting of the “Point Fives” on 
Tuesday evening. It was considered even more impor- 
tant that the hiring charge be kept low than that the 
price of energy should be put down to jd. per unit. 
(Page 357.) 

To obtain all-round equity a new tariff for electricity 
supply was suggested in a Paper by Mr. F. Simpson 
read recently before the Yorkshire Section of the In- 
stitution of Electrical Engineers at Leeds and Shef- 
field. The tariff is based on the analysis of published 
accounts for the last 15 years, from which, on the 
author’s “business” basis, it appears that very few 
undertakings make any profit at all. The tariff it is 
suggested should be subject to yearly revision, but it 
was severely criticised by several speakers. (Page 
360.) 

At the Annual Congress of the Tramways and Light 
Railways Association, held last week at Blackpool, 
Mr. E. H. Edwards made some suggestions for in- 
creasing the profits on interurban lines by the use of 
less elaborate cars and by encouraging goods traffic. 
In another paper, Mr. F. Bland reviewed the develop- 
ment of tramway track design. The subject of railloss 
traction was dealt with by Mr. H. England, and Mr. 
A. V. Mason read a paper on tramway rules and 
regulations. (Page 361.) 


350 ELECTRICAL ENGINEERING 


Jung 19, 1918. 


—— — BG 
un a M — —— -————— ——— = 


Tue Electrical Contractors’ Association held their 
annual dinner on Tuesday (Page 362.) 

Some particulars are given of the Cumberland elec- 
trolytic method of preventing scaling and corrosion of 
boilers and condensers. (Page 362.) 

At the last meeting of the Institution of Electrical 
Engineers a Paper on telephone transmission calcula- 
tions was read by Mr. A. J. Aldridge, who developed 
a graphical vector construction applicable to a number 


of practical problems, and proposed a new reference - 


standard telephone line. (Page 363.) 

Mrrnops of differentiating between alternating and 
continuous current mains and ascertaining if they are 
live and if they are carrying current, are asked for in 
our Questions and Answers columns. (Page 365.) 

WE give a few particulars of the electrically-driven 
model warships used in the display at the Earl's 
Court Exhibition. (Page 365.) 


AMONG the Specifications published by the Patent 
Office on Thursday last were several relating to tele- 
phony and telegraphy. A system of cable protection 
where there are cables in parallel is covered in a speci- 
fication by E. G. Waters, and the use of a weight or 
spring for resetting the carbon catches in magazine 
flame arc lamps is protected by Н. E. Angold. The 
grant of a patent to C. A. Midgley and A. H. Vander- 
vell for a variable speed constant pressure dynamo is 
opposed. (Page 366.) | 


Motor omnibus competition has almost wiped out 
the surplus on the L.C.C. tramways, but measures 
are to be taken to moet the competition more success- 
fully. Expenditure of £1,000,000 has been sanctioned 
on the Post Office tube railway. (Page 367.) 

SoME notes on the Marconi report are given under 
Telephony and Telegraphy. (Page 367.) 

A CONSIDERABLE advance has been made in the 
heating and cooking load at Brighton, but the net 
profit of £1,406 is less than that for the previous year 
on account of an increase in the rates and price of 
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coal.—Some of the employees of the Leeds Electricity 
Department have been on strike, but there has been 
no danger of interruption to supply.—It has been 
decided in the Court that in view of the Limerick 
Electricity Department having charged a price less than 
the maximum allowed by their Order, they have no 
power to levy & rate to meet the deficit on the under- 
taking. (Page 369.) 

CONVERTING plant is required at Stepney; cables а! 
Newcastle-under-Lyme; and a switchboard, battery, 
and booster at Limerick. (Page 369.) 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY), THURSDAY, JUNE 19тн. 

_ Incorporated Municipal Electrical Association. 

10.15 a.m. Annual Convention. Empire Theatre, Kingston 
on-Thames. (1) ‘‘Air Filtration,” by J. Christie 
(2) “Electric Vehicles," by W. Н. L. Watson an 
R. J. Mitchell, introduced bs A. H. Seabrook. 

3.0 p.m. Trip to Weybridge. 

FRIDAY, JUNE 20тн. 
Incorporated ташы ш Electrical Association. 

10 a.m. Annual general meeting at Institution of Elec 
trical Engineers, followed by special general meeting 
for amendment of Articles of Association. 

SATURDAY, JUNE 2lsr. 
Incorporated Municipal Electrical Association. 

9.30 a.m. Visit to King George Reservoir, Chingford. 

THURSDAY, JUNE 26тн. 
National Physical Laboratory. 
3.0 p.m. Opening of new buildings by Mr. A. J. Balfour. 
Institution of Electrical Engineers. 
9.0 p.m. Conversazione at Natural History Museum. 


The London Electrical Engineers. 


(To-Day) THurspay, Jung 19TH.—C. Company. FRIDAY, JUNE 20TB.— D. 
Company. MONDAY, JUNE 23RD.—A. Company. TUESDAY, JUNR 24TH.— B. Сот 
pany. THURSDAY, JUNE 26TH.—C. Company. FRIDAY, JUNE 271T8R.—L 
Company. Infantry Drill, 7 to 9 p.m. Technical Instruction for all members ef 
the Sixth Rate and for all Candidates fur Higher Rating, 7 to 9 p.m. Musketry 
Instruction, 7 to 10 p.m. 

SATURDAY, JUNE 21sT. —Main Party for Bere Island parade at Headquarters at 


noon. 

SATURDAY, JUNE 29TH.—All Companies parade at Headquarters at 8 p.m. for 
Ceremonial Parade on Wimbledon Common. Dress: drill order, service dress, 
black Loots and putties. The Offigers' Drill! Cup Competition will be decided on 
the turn out for this and the Royal Review Parades. Members are asked to turn 
up early. Regimental business transacted 10 a.m. till noon. 
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INCORPORATED MUNICIPAL. 


HE attendance at the Convention of the Incor- 

porated Municipal Electrical Association held in 
London this week constituted a record. A list of 252 
members who had up to Wednesday last week inti- 
mated their intention of attending the meeting was 
published in our last issue, but since then a large 
number of other visitors decided to come, and the total 
number rose to about 350. For the convenience of 
members we prepared a 16% of names supplementary 
to that published in our last issue, and this was distri- 
buted at the meeting on Tuesday. The number of lady 
visitors was also exceptionally large. 


Mr. J.. E. Еросоме (Chief Electrical Engineer, 
Kingston), President of the Association, took the 
chair on Tuesday, when the Association met in the 
building of the Institution of Electrical Engineers, and 
were welcomed by Мг. W. DubpDpELL, the President of 
the Institution. 


In the course of his remarks Mr. DuppELt said that it was 
extremely appropriate that the Association should have its head- 
quarters in the Institution building. Any advance in the elec- 
trical industry affected all sections. Looking back upon the 
history of the Association, he recalled that when it was started 
in 1 it was a very small body, and one criticism: levelled at 
it was that it "hurried" too much. But looking through the 
proceedings of the last few conventions, it seemed that the 
members had considered very seriously all the important sub- 
jects which affected the electrical industry. His wish was that 
'the deliberations of the present convention would lead to good 
results, and that any resolutions which might be arrived at 
would benefit the electrical industry as a whole. He was quite 
certain that working for the industry as a whole they would 
promote the welfare of the particular branch in which they 
were interested. 

In tendering the Association's thanks to the Institution, Mr. 
Epccome said that most of them were, and they all ought 
to be, members of the Institution; which was the senior institu- 
tion, and they must feel that coming to this building they were 
more or less coming home. If he might be allowed to congratu- 
late the Institution through Mr. Duddell, it would be on the 
formation of the Industrial Committee, which, under the very 
able chairmanship of Mr. Hugo Hirst, was doing, and would 
continue to do, very good work for every branch of the pro- 
fession. 

Mr. EpGcoME then explained why it was that he 
was not delivering a Presidental Address. 

Members, he said, had naturally looked forward to being pre- 
sided over by Mr. Shawfield, who was unanimously elected last 
year to the position of President, but in giving up his position 
as Chief Electrical Engineer at Wolverhampton, Mr. Shawfield 
had been obliged to give up his position as a member of the 
Association. 'lhe Council had then decided to elect for the 
remainder of the term a Past.President, and the choice had 
fallen on him (Mr. Edgcome). He had felt, however, that the 
members were stil entitled to receive a Presidential Address 
from Mr. Shawfield, especially as he himself had already given 
a Presidential Address seven years ago. Although Mr. Shaw- 
field had been obliged to give up his connection with the 
Association upon leaving municipal work, he hoped that at no 
very distant date they would be able to bring him amongst them 
again as an Honorary Member. 


SucGEsTED SLiDING SCALE OF SUBSCRIPTIONS. 

There were two other points on which he would like to touch, 
the first being in the nature of an apology and the second in 
the nature of & protest. In his Presidential Address seven 
years ago, he had expressed the hope that at no distant date 
the Association would start an Information Bureau. But when 
he vacated the Chair he had been elected Honorary Treasurer, 
and he was afraid that the enthusiasm of the President had 
since been somewhat damped by the financial caution of the 
Treasurer. Consequently, the matter must be delayed until they 
found some means of increasing their revenue. He would 
suggest that such a means would be found in a sliding scale of 
subscriptions or donations from the larger municipalities. At 
the present time all municipalities, large and small, paid a 
practically nominal subscription, but it seemed to him that it 
would be fair that the larger undertakings should pay a larger 
subscription pro rata either upon capital expenditure or profits. 


“Too Orn at Еонтү.” 
The second matter, as he had said, was in the nature of a 
rotest. Lately several municipalities had thought it wise to 
include an age-limit restriction when appointing engineers and 
managers of their undertakings, and he would like to point out 
strongly that no possibly good purpose could be served by this. 
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(Applause.) The fact that there was no such restriction would 
not in any way tie the hands of a municipality when making 
the selection of their engineer, and they would be able to select 
suitable men of any age they thought fit. He considered that 
in these days, when the Chief Engineer and Manager of a big 
undertaking had to have experience, not only on the engineer- 
ing side of the profession, but also on the commercial side, a 
man who had already had very considerable experience in the 
generation and distribution of light and power, with all its many 
and varying responsibilities, must be better fitted to take charge 
of a large undertaking than a younger man who, from his age, 
had not had time to get that experience. He was not at all 
in favour of.the view that a man is ''too old at forty." 
(Applause.) 

As Mr. Shawfield was unable to be present himself, 


Mr. Edgoome then read his address. 


MR. C. E. C. SHAWFIELD'S ADDRESS 


HE position of President of the Incorporated 
| Municipal Electrical Association is undoubtedly 
one which carries with it many and varied responsi- 
bilities, and those members of your Association who 
have passed the Chair will doubtless agree with me 
when I venture the opinion that the preparation of the 
Presidential Address is by no means the least of these 
responsibilities. Itis, I believe, the first time in history 
that the opening address has been given by other than 
the President for the time being, and I desire to 
express to you my thanks for the honour you did me 
when you elected me your President twelve months 
ago. lt was with very real regret that I found myself 
compelled to lay down the reins of office, owing to my 
vacating municipal service. 

At the time of the formation of the Municipal Elec- 
trical Association in 1895, electricity supply was truly 
in its infancy, and, like most infants, progressed with 
somewhat weak and faltering steps. In what was 
quite a large central power station in those days there 
would often be found a neatly-arranged row of genera- 
ting sets of sizes ranging from 10 kw. to deal with the 
day load, up to monsters of 50 or even 100 kw., de- 
signed to cope with the peak load, which occurred 
during the evenings in December. At that time, 
absolute continuity of supply was a dream seldom 
realised, and there were few householders or shop- 
keepers who did not keep a supply of candles and 
matches in readiness for the expected breakdown. It is 
dificult to realise that in the eighteen years which 
have elapsed since the first meeting of your Associa- 
tion was held in London, the electricity supply infant 
has grown into such a remarkably well-developed and 
healthy adult, and that it is now surrounded by a 
numerous and healthy progeny of allied industries and 
undertakings. 

One of the most remarkable features in connection 
with the growth of electricity supply during recent 
years is the enormous increase which has taken place 
in the application of electricity to industrial purposes, 
and the rapidity with which its status has changed 
from being that of a luxury to be enjcyed by the few, 
to that of & necessity which is demanded by the many. 
A cheap supply of electricity is now as necessary to the 
welfare of the community, as & whole, as is & cheap 
and ample supply of water or the provision of a well- 
designed system of drainage. There can be no doubt 
that the rapidly increasing use of electricity by manu- 
facturers for motive power purposes has had a marked 
effect. in improving and purifying the atmosphere of 
our large industrial eentres, and this will doubtless 
have been brought to the notice of many members of 
this Association by the decreasing frequency of the 
fogs, upon which many of us formerly depended for 
the improvement of our lighting load factor. 

When reviewing the present position of public elec- 
tricity supply in Great Britain, and the progress that 

i o 


352 


ELECTRICAL 


i 


has been made since its inception, one is struck by the 
fact that, so far as the provinces are concerned, the 
great bulk of the industry is under municipal control, 
and the question immediately arises—has the progress 
that has been made, been in spite of, or because of, 
municipal ownership? As in most matters of policy 
in this country, publie opinion appears to Бе: sharply 
divided upon this question, and whilst one section 
asserts that municipal control is essential to the proper 
regulation of the supply of publie necessities, another 
party as loudly condemns it as being economically un- 
sound. I must confess that after seventeen years of 
municipal work, I am unable to give my adherence to 
either of these opinions, because although it is perfectly 
true that in certain instances electricity supply has 
languished whilst under local government administra- 
tion,. there are other instances where magnificent 
results have been achieved, second to none that have 
been shown by any private enterprise. Moreover, it 


must be remembered that in certain cases the oppo-: 


nents of municipal trading have done their best to 
thwart and hinder those who were endeavouring to 
develop municipally-owned undertakings on business 
lines, and when their efforts have been partially or 
wholly successful they have pointed the finger of scorn 
at their victims and held them up as typical illustra- 
tions of municipal mismanagement. 

It must be borne in mind that during the early years 
of electricity supply, the establishment of a central 
station in many of our provincial towns would probably 
not have been possible, except for the fact that muni- 
cipalities were able to raise capital at relatively low 
rates of interest, and the fact that & large number of 
small stations have been provided and operated by 
municipalities under conditions that no private com- 
pany could have survived, has resulted in a vast amount 
of valuable experience having been obtained in the 
design and arrangement of generating plant and dis- 
tributing systems, of which we are now beginning to 
reap the benefit. Much has been said for and against 
the principle of municipal trading in the past, and I 
have no desire to add further to what is too frequently 
a profitless discussion. The fact remains, however, tha. 
whether for good or for evil, Parliament has committed 
to the municipalities of this country the control of the 
supply of electricity to the bulk of the community, and 
it rests with the members of the Incorporated Municipal 
Electrical Association to see that this trust is not mis- 
placed. 

One of the most curious anomalies of the present 
position of the publie supply of electricity in this 
country is, that whilst a municipality is empowered 
to generate and distribute electricity throughout its 
area, and to make contracts with consumers as to the 
terms and conditions of supply, it is practically de- 
barred from installing in a consumer’s premises the 
apparatus which is necessary to enable that consumer 
to utilise the electricity which the municipality has for 
sale. That is to say, that whilst a local authority is 
permitted, and even encouraged, to spend tens of 
thousands in generating plant and distributing mains, 
it is not permitted to spend tens or hundreds in the 
purchase and installation of wiring, fittings, and motors. 
You are told that this restriction is placed:upon you 
because if you entered into the business of supplying 
fittings and installations, you would be competing with 
private enterprise, and that you have no right to use 
money borrowed on the security of the rates to finance 
& retail trading department. The supporters of this 
theory apparently ignore the fact that the existence 
of an electric supply undertaking postulates the provi- 
sion of means to enable the electricity to be consumed. 
In London, and in a few of the larger provincial towns, 
this necessity can be, and is, to a large extent, pro- 
vided by private enterprise, but many of you who are 
associated with stations in smaller communities, know 
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only too well that the average wiring contractor has 
not the capital or the staff, and too frequently also 
has not the ability to adequately supply the require- 
ments of consumers. It is true that some municipali- 
ties have been fortunate enough to obtain, by means c. 
private Acts, full powers to carry out wiring and in- 
stallation work of all descriptions and to sell and fix 
electricity consuming devices. The Corporation ot 
Wolverhampton hus possessed these powers since 1899, 
and after fourteen years’ experience of the practical 
operation of these powers, I can unhesitatingly affirm 
that both the electricity department and the local 
wiring contractors are in а flourishing condition. If a 
municipality has only the restricted powers given under 
the Electric Lighting Clause Amendment Act—by 
which wiring work can only be carried out through a 
contraetor—the result is of very little use to either 
party. I sincerely trust that this Association and the 
municipalities which it represents will continue to press 
for the general concession of those powers to all muni- 
cipalities which are at present confined to а section 
only. | 

I am entirely opposed to what I regard as the vicious 
practice of rate relief from the profits of electricity under- 
takings [cheers], and I sincerely trust that the members 
of this Association will do whatever lies in their power 
to discountenance these donations. This subject was 
exhaustively dealt with by one of your past Presidents 
about two years ago, and I can only express my heart- 
felt concurrence with his expressions of opinion. I 
would go further and say that whilst municipally-owned 
electricity undertakings should be self-supporting, their 
surplus earnings should be allocated firstly, to the 
accumulation of an adequate reserve fund, secondly to 
the provision of working capital, and that any balance 
remaining should be devoted to the extension and im- 
provement of the undertaking. It has frequently been 
stated by one of the inspectors of the Local Govern- 
ment Board that to borrow capital for extensions with 
one hand whilst giving surplus profits to the relief of 
rates with the other is virtually equivalent to borrowing 
money for purposes of rate relief. I cannot help agree- 
ing with him on this point. 

Much has been done in recent years in the direction 
of lowering the average rate of charge per unit to all 
classes of consumers, but I firmly believe that much 
still remains to be done in this direction, and that if 
municipally-owned electricity undertakings as a body 
were to go boldly for a drastic reduction in prices, they 
would not only be more faithfully performing their 
duties to the community as & whole, but they would 
also reap a rich reward in the shape of increased out- 
put and better financial results. As a general principle 
I believe that practically every central station can 
afford to sell electricity at a profit, at a lower price 
than that at which none but a specially cireumstanced 
private generating plant can produce it, and it should 
be the aim of every undertaking to supply from its 
mains every unit of electricity consumed within its 
area. There is a great temptation to enlarge upon this 
question, but as I have already inflicted upon you one 
paper on this subject, I must not trouble you farther. 

Up to the present the history of electricity supply in 
this country has been one of constant warfare against 
gas competition, both for lighting, heating, and motive 
power, and it may now be safely affrmed that elec- 
tricity has won for itself an assured and unassailable 
position as regards publie and private lighting and for 
motive power purposes, whilst it is making a strong 
attack upon the hitherto impregnable position of heat- 
ing and cooking. The time is now rapidly approaching 
when a large part of the present capital liabilities of 
electricity undertakings will be liquidated by the opera- 
tion of the sinking fund, and when this day arrives, it 
seems probable that such a general reduction in the 
selling price of electricity will be possible that its prae- 
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tically universal adoption for lighting and motive power 
purposes will become inevitable. 

Hitherto, the competition between electricity and 
gas has been beneficial both to the competitors and 
to their consumers, but I have thought that the time 
may arrive when it may be to the interests of both 
parties, and of the community generally, that instead 
of competition, there should be co-operation, the 
suppliers of gas devoting their energies to the econo- 
mical production of non-illuminating producer gas, 
which could be used by the suppliers of electricity for 
the production of electrical energy: If such an arrange- 
ment were possible, it would assist in the husbanding 
of our coal resources and would bring a little nearer 
that flat rate of something less than one halfpenny per 
unit which at present seems rather a Utopian vision. 

The question of the management of electricity under- 
takings, especially as affecting the relations between 
the Electricity Committee and their responsible officials, 
is rather a delicate subject, and is usually more suit- 
ble for discussion in camera than for an address of 
this description. The success or failure of any under- 
taking depends in no small measure upon the degree of 
confidence which the Committee reposes in their Chief 
Engineer and Manager, and I would most respectfully 
urge that the Chief Engineer of every electricity under- 
taking should be given full control, not only of the 
technical, but also of the financial side of the depart- 
ment, subject, of course, to the strictest audit by the 
Accountants’ Department and the public auditors. He 
-should have complete control of the general staff of the 
department, and all matters of discipline and of the 
remuneration of employees should be left to his dis- 
-cretion. He should also be provided with a competent 
and well-paid technical staff. I am afraid that in too 
many cases (some of which I am personally acquainted 
with) the rates of pay of the technical assistants in 
some of our large undertakings are entirely inadequate 
to their duties and responsibilities. The best asset 
that any electricity undertaking can possess is a loyal 
and zealous staff, who have at heart the commercial 
and technical well-being of the concern, and in order 
to secure this, it is necessary that every member of the 
staff of every grade shall be made to feel that he is a 
trusted and responsible official, and that he is ade- 
quately remunerated for his services. 

In conclusion, I particularly wish to express my 
appreciation of the real benefit which accrues from 
membership of the I.M.E.A. The actual work done by 
the Association through its Executive Council is of the 
greatest importance to the electric supply industry as a 
whole, but of even greater benefit than this is the good 
feeling which is promoted amongst the component 
members of the Association. It is a surprising, but 
nevertheless pleasing, fact that any member can prac- 
tieally call upon the experience and resources of the 
whole of the rest of the members in case of any difh- 
-culty which he may encounter, and any assistance that 
he may ask for is given with the utmost freedom and 
willingness. I have been a member of the Association 
since shortly after its formation, and have had the 
privilege of being a member of the Executive Council 
for the last seven or eight years, and I much regret 
that the fact of my leaving municipal work involves my 
leaving also the I.M.E.A. I particularly desire to 
thank the members of the Executive Council and the 
officers of the Association for their loyal co-operation 
and support during my brief term of office as President, 
and to express my sincere hope that I shall frequently 
"have the opportunity of renewing the many friendships 
which I have formed amongst you. 


A discussion on the relative merits of steam, gas, 
and oil generating stations was then started by Dr. 
'S. Z. de Ferranti, who contributed the following short 
 Paper:— 
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PRIME MOVERS FOR ELECTRIC POWER 


By Dr. S. Z. De FrennaNrI. 


OTWITHSTANDING the amount that has been written 
regarding the different systems of driving electric genera- 
tors, the subject still seems to be one of considerable interest. 
The position to-day is that the steam turbine is in posses- 
sion of the field, and that gas and oil engines are looked upon 
as likely alternatives. Many people believe that it is only 


. prejudice or the fear of doing something new that prevents 


engineers from using these two latter methods for generatin 
their power. I do not, however, agree with this view, an 
believe that engineers are using the only means that are at 
present economically available for the work they have to do. 

Electricity is being produced on a larger scale every day, 
and it appears certain that to obtain the full benefits of 
electric working .the current must be produced in large 
stations supplying extensive areas embracing all classes of 
demand. As we are dealing with prime movers for electric 
power, I will, therefore, consider the question from the point 
of view of the comparatively large generating station. The 
essential qualities of a power-producing plant are reliability 
and low cost as regards capital running and maintenance. The 
question before us may be considered in detail under the 
following headings :— 

(1) Nature of fuel consumed, its availability and cost. 
.. (2) Amount cf fuel consumed per unit generated. 

(3) Standbye losses. 

(4) Labour involved in running. 

(5) Cost of upkeep of plant. 

(6) Capital cost of plant. 

(7) Size of units, simplicity or complication. 

(8) Reliability and proved capacity for work required. | 

As we are а coal.producing country it is evident that coal 
is our natural fuel. The very fact of oil being so sought 
after as fuel for certain purposes puts it out of the question 
for general power production. In the first place, the auto- 


` mobile on land must consume and even now consumes large 


quantities of light oil. For the Navy oil is so eminently 
suitable as fuel that the demand in this direction will always 
raise its price above that due to its heat value. Further- 
more, if there is ever а surplus after supplying the Navy, 
there remains the vast and ever-increasing demand by the 
Mercantile Marine who will always be able to pay more for 
it than land consumers could do. | 

It is, therefore, clear that coal must be our fuel where 
operations are carried on on a large scale. In the future, 
the oil consumers above mentioned will even be partly supplied 
from the bye-products of our coal, instead of our burning any 
appreciable amount of oil for making electricity. It is, there- 
fore, vital that our power-producing plant should be coal 
burning. The plant must be made suitable for the fuel, and 
not fuel found to suit в particular form of machinery. 

We have next to consider the thermal efficiency of the 
plant for producing electricity. By this I mean the percentage 
of the heat in the fuel turned into current. A good steam 
turbine and boiler plant will to-day give back 15 per cent. 
of the energy of the fuel as electricity. As high an efficiency 
as 185 per cent. has actually been obtained in practice. 
It is probable, however, that this is by no means the limit 
of economy, and that developments in this class of machinery 
will result in an efficiency of 25 per cent. being obtained in 
the near future. 

The next coal-burning machine that we have to consider is 
the gas engine. With it we have to consider not only the 
efficiency of the machine itself, but also that of the gas- 
producing plant. When the system is considered from this 
point of view its efficiency is probably between 20 per cent. 
and 22 per cent. With this process there should, of course, 
be worked bye-product recovery. Although it appears evident 
that in the future all coal must be gasified and its bve- 
produets recovered, it does not seem that present knowledge 
enables this to be done at suffcient profit for it to be 
generally adopted. 

In the oil engine we have a machine which represents the 
highest efficiency vet realised. Moreover, test figures and 
those obtained in practice agree very closely. The efficiency 
as already defined may be taken at between 28 per cent. and 
30 per cent. 

The question of standbye losses may next be considered. 
In the oil engine there is practically no loss under this 
heading. In the gas engine there is the producer loss, and 
in the turbine the boiler loss. These will vary very much 
with the nature of the load, and where the plant is well 
designed and run and the load factor is good they may be 
reduced to a small quantity. Both the oil engine and the 
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gas engine are, however, badly handicapped in relation to 
the steam turbine by their incapacity for dealing with over- 
loads which the station must always be in a position to meet. 

With regard to the question of the labour involved in 
running and maintaining the plant; as matters stand to-d&y 
the turbine installation is undoubtedly the best, but it is 
hard to make a direct comparison as the number of generating 
units with either gas or oil would be so great. It is, however, 
certain that the plant which is the simplest will always have 
the advantage, and where one is purely rotary and the other 
reciprocating there can be no question at all. | 

In the matter of capital cost the turbine system is again 
much the best, the simplicity, large units and small space 
occupied contributing to this result. The size of the units 
on the turbine system compared with those on the other 
system is perhaps the greatest determining factor in the case. 
The turbine is to-day adequate in fulfilling the demand, 
whereas the other two systems are not. Moreover, combined 
with its boilers and auxiliary plant, it is a simple means of 
generating power. | | | 

Reliability of operation is, of course, vital, and here again 
the turbine system scores on account of its great simplicity 
and because in working its parts are not subjected to either 
high or uncertain stresses. | | 

In practice the turbine system has proved its capacity to 
meet the demand that is made on power-producing plant. 
All this goes to show that the course now followed by engin- 
eers in the selection of their plant is the right one, and that 
they really have no option in the matter. Looking at the 
question in the light of possible developments of the future, 
I cannot help thinking that as long as engines are used the 
rotary principle will be followed. For the moment the steam 
turbine system will be perfected so as to improve its efficiency 
and fuel consumption; later on, when the turbine can be made 
of the internal combustion type better economies will be 
obtained. 

| Discussion. 


GoLoNEL SINCLAIR (Chairman, Swansea Electricity Committee) 
said that there were still power stations in connection with 
individual works, and even for small towns, and perhaps for the 
linking up of small hamlets where the reciprocating engine still 
had a look in. His people had comparatively recently had 
occasion to instal a reciprocating engine of a comparatively new 
type for works driving, that known as the ''Unitlow " engine— 
Professor Stubbs’ patent. This had only two valves, and was 
a single-cylinder engine with no exhaust valves, the piston in 
moving from end to end uncovering a number of circular holes 
in the periphery of the cylinder and allowing the steam to pass 
to exhaust. In all other respects it was very similar to any 
other reciprocating’ engine. He had two of these connected to 
300-kw. continuous-current generators with a booster and a 
1,000 ampere-hour battery. The load varied from j h.p. to 500. 
The manufacturers on tests of these engines got well within 
their guarantee of slightly under 9 lbs. steam per I.H.P. with 
a 170 lbs. pressure and 225 deg. of superheat. These engines 
had now been running for two years, and the latest result was 
that, after a continuous year's working, one of these machines 
generated 14 million units (load factor 44} per cent.), and the coal 
used per unit was 5°62 lbs. The operating costs were :—wages, 
0:0934; coal, 0'202; material, 0:0244; repairs, 00291, making а 
total of 0°3489d. per unit. The coal used was 13,500 B.Th.U., 
the average pressure 165 lbs., and the average superheat 200 
degrees. During the coal strike his machines ran for five weeks 
with 25 per cent. overload the whole time, and that, of course, 
did not tend to excessive economy. Included in the figures, 
also, was a large amount of experimental work, the units for 
which were not metered. He hoped he had made a case for 
reciprocating engines for small stations. 

Mr. G. D. Seaton (Richardsons, Westgarth and Co., Ltd.) 
said that a few years ago at the Annual Dinner of the Man- 
chester Section of the Institution of Electrical Engineers, Dr. 
Ferranti was entrusted with the toast of “The City of Man- 
chester and the Royal and Ancient Borough of Salford." апа let 
fly a terrific speech on the iniquities of municipal trading. The 
great charge he had made against municipal electrical engineers 
was that they hindered progress by accepting the lowest tender. 
But it was almost impossible for people who had had no 
previous experience in steam turbines to avoid accepting the 
lowest tender. Supposing, for example, a man was in the market 
for a 2,000-kw. alternator. He would put in the usual advertise- 
ments, in which it was definitely stated ‘‘We do not bind our- 
selves to accept the lowest or any tender "—although, of course, 
they did in nine cases out of ten. In reply to such an advertise- 
ment there would be about ten offers, and for a week the 
engineer was busy laboriously scheduling these tenders, and 
there might be two or three alternatives to each. Probably it 
would be found that the only way in which the machines varied 
from one another was in the matter of price. and this variation 
on a 2,000-kw. machine might be from £600 to £800 between 
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the highest and lowest tender. It was quite as likely as not 
that it would be found that the lowest steam consumption would 
be associated with the lowest price, and, of course, the engineer 
naturally wondered why he should not accept that tender. The 
whole thing rested on the question of tests, and the test was 
about the most Gilbertian and most incomprehensible thing that 
he could possibly imagine, for the engineer simply let the makers 
test their own machines. As a German engineer once said to 
him, “‘It is a good arrangement, because you can make the 
figures what you want." He knew that the engineer supervised 
the tests, but was there any man among them who dared say 
that he knew all about ''diddling"? His advice was that if 
they wished to hasten the millennium to which Dr. Ferranti had 
referred, they should buy their plant on merit and have it tested 
independently, and, further, they should publish these tests in 
the papers. If he were buying a turbine himself he would lay 
it down as a fundamental that, in no circumstances whatever, 
should the makers have anything to do with the tests. He 
would entrust the test to the company to which Mr. Michael 
Longridge belonged (the British Engine, Boiler and Electrical 
Insurance созу; The tests which he had seen carried out 
by Mr. Longridge were very different affairs from some of the 
so-called municipal tests. 

Mr. Н. S. Russert (Messrs. Mirrlees, Bickerton and Day) 
said that he could not agree that the claims of the oil engine, 
and especially the Diesel oil engine, could be dismissed as lightly 
as Dr. Ferranti had done. e had argued that if electrical 
energy was required on a considerable scale over a fairly large 
area, 16 must necessarily be the best thing to confine all the 
generating plant into one huge station and distribute it over the 
area. That, of course, meant extra high-tension transmission, 
which was one of Dr. Ferranti’s favourite things; it meant, also, 
а large number of sub-stations with motor generators or rotary 
transformers, and the employment of men in these sub-stations. 
His contention was that a far more economical scheme was to 
р down Diesel-driven generators in the sub-stations, and to 

ispense with extra high-tension transmission and the generating 
station. There would also be a wig gain in efficiency, because 
of the saving in losses in transmission and in transformation. 
It was not much use trying to save 10 per cent. in generating 
costs if they were losing 15 or 20 per cent. in transmission. Dr. 
Ferranti said in his Paper, “As we are a_coal-producing 
country, it is evident that coal is our natural fuel." That state- 
ment, however, contained an economic fallacy, because there 
were obviously conditions which might arise which might make 
it advantageous for us to export our codl and import some 
alternative fuel, such as oil. He would give a parallel case. 
Ireland was a bacon-producing country, and according to Dr. 
Ferranti the whole of Ireland should be fed on Irish bacon; but 
the fact was that the whole of the Irish bacon was exported— 
the Irishman himself ate imported Canadian bacon. Even if it 
were admitted that coal was the best thing to use, it did not 
follow that steam-raising was the best use for it. Dr. Diesel 
had said in his Paper before the Institution of Mechanical 
Engineers last year that as tar and tar oils are three to five 
times better utilised in the Diesel engine than coal in the steam 
engine, a much better and more economical utilisation of coal is 
obtained by first transforming it into coke and tar by distilla- 
tion, using the coke in metallurgical and for other heating pur- 
poses, and burning the combustible bye-products and part of 
the tar itself in the Diesel engine under exceptionally advan- 
tageous conditions. In the Zngineer of October last year it 
had been stated that by special processes for the production of 
tar oil from bituminous coal, as much as 18 gallons per ton, or 
40 per cent. of the coal, could be converted into tar oil, and 
as the fuel consumption in the Diesel engine was probably less 
than one-quarter that of the steam engine, it was obvious that 
even with coal as a fuel the Diesel engine had the great advan- 
tage. There were other advantages which everybody was well 
aware of, such as the absence of stand-by losses and the fact 
that the engine was ready for starting up at a moment's notice. 
Comparisons of steam and oil station costs also overlooked the 
wastage of coal during storage, which might amount to anything 
from 10 to 25 per cent. There was one other point, namely, 
the question of supply and the price of fuel oil. Where oils 
were distilled for the purpose of obla petrol and other light 
oils, it was the residual that was made use of as fuel in the 
Diesel engine, so that it was obvious that the greater demand 
there was for petrol the greater would be the supplies of Diesel 
engine-oil available. The present high price of fuel oil was not 
due to monopolies or any rigging of the market, but was entirely 
due to the want of transport facilities for bringing the oil over. 
As soon as the tank steamers which are now being built came 
into service, oil would go down to its normal price again, and 
there was no reason to trouble about a shortage for 100 vears. 
His firm was full with orders for Diesel engines for a long time 
to come, and those who were contemplating putting down Diesel 
engines could do so now in the full knowledge that fuel oil 
would be cheap again before they could obtain delivery of their 
engines. . 

Mr. К. A. Снаттоск (Chief Electrical Engineer, Birmingham) 
said that the criticisms of Dr. Ferranti's Paper which had been 
made were hardly justified by his own experience. Recently he 
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was in want of a very large plant in Birmingham to deal with 
his extensions and developments, and had made a comparison 
between steam and gas-genergting plant. With the capital cost 
of the plant, the cost of labour for working interest, and 
sinking fund, fuel consumption, ana all the items usually con- 
sidered in works coste taken into account, he had ascertained 
that for a producer gas station working on a load factor of 
27 per cent., which was about the average to be anticipated in 
Birmingham, the cost per unit was 12 per cent. higher with gas 
than with the steam plant. Also in the case of a gas-driven 
station using town gas of high calorific value—about 500 B.Th. U. 
per cubic foot—and reckoning gas at 6d. per 1,000 cubic foot, 
the working costs were 41 per cent. higher than steam. He 
agreed that a 27 per cent. load factor was considered low for 
a gas-driven station, but plant of this kind would have repre- 
sented eventually something like 70 per cent. of the generating 
plant in the undertaking, and therefore it was impoesible to 
treat it differently from the steam plant already there. The 
size of the units which he considered for the steam turbine 
plant were 5,000 kw., and for the gas plant 4,000 kw., which 
was the largest that had been commercially made up to the 
present. He also considered 1,000 kw. gas-engine sets, and 
the figures worked out slightly higher than in the 4,000 kw. sets, 
chiefly due to the extra cost of labour in running. This brought 
him to Mr. Russell’s recommendation of Diesel engines in sub- 
stations. For an undertaking requiring 100,000 kw., which was 
quite a usual figure nowadays dor the large towns, it would 
be necessary to Fave something like 200 Diesel oil engines, and 
the labour cost of handing those engines appalled him. Dr. 
Ferranti had drawn attention to the incapacity for dealing with 
overloads which oil-driven stations suffered from. This was a 
very important point when it was necessary to call upon the 
lant to deal with sudden emergencies due to breakdown or 
ogs. Reliability and continuity of BODY were things which 
must always be kept in the front rank of requirements. 


Mr. В. W. Weekes referred to the statement in Dr. Ferránti's 
Paper that “А good steam turbine and boiler plant will to-day 
give back 15 per cent. of the energy of the fuel as electricity, 
as the high efficiency of 18} per cent. has actually been ob- 
tained in practice." He, however, wished to talk about a 
steam plant which he had installed in various places in large 
units, in which 83 per cent. of the heat that the engine took 
was turned into electrical energy. The 814 per cent. of the 
energy of the fuel which is not being turned into useful work 
went into the circulating water, and in the works they would 
be visiting that afternoon, was simply warming the Thames. 
Unfortunately they were obliged to waste that heat in most 
instances, but there were a large number of works and factories, 
such as soap works and sugar refineries, where eteam heatin 
was required. In these places low pressure boilers were installe 
. in which the steam was made at 60 lbs. and used at 12 Ibe. 
They burned coal in very much larger quantities than municipal 
electricity undertakings, and it was usual to find 800 tons of 
coal being burned in a week: he knew one case in which the 
figure was 2,000. If in these works high pressure boilers were 
installed, working with high superheat, and the steam was 
passed through a turbine, and then used for the heating process, 
there was very little loss. In one works in which this method 
was used, only 6 per cent. of the total heat in the steam was 
lost. In a particular works in 1900 he put in high-pressure 
boilers and high superheaters working up to 700 degrees. The 
engines were ton engines, and the steam consumption was 
down to under 16 lbs. per kw. hour. He went back to those 
works in 1908 or 1909, extended the high-pressure boilers, but 
instead of highly economical steam engines he used a simple 
steam engine with one expansion. The maximum load on that 
plant was only 400 kw. The steam was taken into the engine 
at 200 lbs., and was turned out at 65 lbs. The steam consump- 
tion in the engine was 65 lbs. per kw. hour, but the nett 
result of the change was that in 1911 a saving of 4,000 tons of 
coal was made, and between the years 1909 and 1911 the ex- 
penses were reduced by £3,000. 


Mr. H. Gray (Chief Electrical Engineer, Accrington) said 
that they had all had experience with steam turbines, but he 
was probably the only member, so far, who had had experience 
with gas bye-product plant. At Accrington he had had such a 
plant in operation for eight months. It was not justifiable to 
give any accurate costs for anything less than 12 months’ 
running, but he would mention a few leading details. He had 
two 1,000-h.p. units, with ammonia- and tar-recovery plant, &c. 
His object had been only to let the gas plant deal with a 
24-hour load (i.e., 100 per cent. load factor), and to let the 
steam plant take the peaks, and he had almost realised this, as 
one or other of the sets had been running all the eight months 
at an average of 82 per cent. load factor. A 100 per cent. load 
factor was not attainable owing to the unfortunate occurrence 
of Sunday with its very light load. The plant had never been 
held up yet, although turning out 86,000 units a week. The 
fuel for the last three months had averaged 1°56 lbs. per unit, 
corresponding to 0°125d., and the bye-product plant produced 
O'O/d. per unit, which was therefore more than half the total 
fuel costs. This result had been attained with local fuel (Lanca- 
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shire steam slack), and if he had gone further afield for his 
coal he might have shown lower costs still. He noticed that Dr. 
Ferranti’s costs did not include stand-by, and he should there- 
fore mention that the cost of keeping a сар producer ready 
for work within a quarter of an hour was only that of half a 
ton of coal a week, which was quite i ue шр with 
the fuel required for stand-by with boiler plant. For taking 
overloads, steam plant was, of course, the best, but, when work- 
ing in the manner he had indicated, the steam plant took the 
overloads, and it was equivalent to putting a steam cylinder 
on a gasengine. Finally, he said that he could run a gas engine 
up to speed in 20 seconds, and could synchronise it within a 
minute. 


Mr. E. E. Hoapiey (Chief Electrical Engineer, Maidstone) 
said that they could not all be engineers of such large stations 
as had been mentioned by Dr. Ferranti and Mr. Chattock. A 
short time ago, when he was preparing to put in a new 750-kw. 
set, he obtained the guaranteed oil and steam consumptions from 
makers of the two classes of engines, and as he knew from his 
own practice the lbs. of coal per lb. of steam, he was able to 
make a comparison of the fuel costs in the two cases. On the 
basis of the 24 million units which would be supplied next year 
by that set alone, and taking account of fuel, labour, lubrica- 
tion, repairs, and capital charges, he had found that steam 
would be cheaper. 


Mr. С. H. WonRDINGHAM (Chief Electrical Engineer, Admiralty) 
said that most of them were familiar with Dante’s Inferno, 
but they were all familiar with what he might call Ferranti’s 
Paradiso. All of them present thought of the future to some 
extent, but perhaps the Paradiso when only large-scale genera- 
tion would be in existence was a good way off. They must 
remember that small generators would continue to be used for 
some time, and to interest a good many people. Some few 
months ago he ventured to air his views on this subject, and 
suggested that a good deal of good might come to the electrical 
industry by generating electrical energy in those places where 
the demand was small by means of gas engines. e had been 
soundly thrashed, however, by both sides, but naturally he was 
still of the same opinion. А great deal might be done by means 
of gas engines of moderate size supplied with gas made by those 
who had made it the business of their lives to produce gas 
cheaply. | 

Mr. Н. RicuanpsoN, Vice-President (Chief Electrical 
Engineer, Dundee), said that, in view of Mr. Chattock's com- 
parison of steam and gas engines, the meeting might be interested 
in hearing similar comparisons between steam and oil engines. 
He had found that a 5,000-kw. turbine, complete with its 
auxiliaries, boilers, and coal bunkers, would cost £30,000, and, 
from the maker’s own дк, four Diesel sets would be ге- 
quired for the same work, and their cost would be £58,000. 
This was exclusive of the value of the extra space required in 
the latter case. The fuel costs in the case of the Diesel set 
would be 07154. per unit, as against Old. per unit with the 
steam sets in use at his generating station at; Carolina Port (or, 
say, O'lla. per unit, as the price of coal had risen). More- 
over, the coal market was less unsteady than the oil market, 
and as to the future of the latter he had only interested 
prognostications to go upon. There was a field for oil-engine 
stations in rural and other smaller districts which were chiefly 
residential and not industrial. He could not see Mr. Russell’s 
loss of 15 to 20 per cent. loss in transmission. There might 
be that loss in the distributing mains for an hour or two a day, 
but there was certainly not 15 to 20 per cent. transmission loss 
on the whole output of the station. Mr. Gray had said that 
the occurrence of Sunday was unfortunate, but for those running 
internal-combustion engines it was very fortunate indeed. He 
also pointed out that the costs of a water-power plant were not 
necessarily less than those of a coal-driven station. He had 
made inquiries in Europe, Canada, and the United States, and 
had found that, if account were taken of the capital cost of the 
civil engineering work in connection with the water supply and 
the long transmission lines, it was hopeless to compete with 
the costs of steam plant. In Switzerland, for instance, electrical 
energy was sold at 50 to 60 per cent. higher prices than to 
large engineering works in this country. 


‚Мт. W. A. Снлмех (South Wales Electrical Power Distribu- 
tion Company), said that he was at one time minded to go in 
for huge gas generating stations, and one great reason that 
he had not done so was the difticulty of getting satisfactory 
е All that the makers could offer 
him was a lot of small sets, or some big sets built up with a lot 
of small cylinders. When he was in trouble two or three years 
ago, with the coal strike in South Wales, he thought he might 
get assistance from oil as fuel under his boilers if the coal 
supply wae interrupted. There was a large amount of oil 
available on the other side of the Bristol Channel at the Avon- 
mouth Docks, but the Great Western Railway Company would 
not take it through the Severn tunnel, and he would have had 
to pay carriage on it right round by Gloucester. The price 
of oil was not the least disappointing item, and it was im- 
possible to put one's finger to a price which could be relied 
upon. There were, nevertheless, cases in which oil engincs 
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could be used with advantage, and Dr. Ferranti had hinted at 
them. He had had seriously in view the putting in of a (50 kw. 
or a larger oil engine as a stand-by to a particular generating 
station, in which the plant was not of a very economical type. 
Under the conditions, however, it seemed wrong to spend capital 
upon this stand-by plant, and therefore, in tle end, he kept ihe 
station more or less under-steamed, coupling up the Lancashire 
boilers into a thermal heating system, all the blowouts being 
connected together, and all the inlets, àc., the boilers being 
filled up to the neck, and by burning one boiler it was possible 
to keep the whole lot hot, in order to deal with any emergency 
at short notice. Although not entirely satisfactory from the 
purely engineering point of view, it was the best ms 
solution he could arrive at in that instance. Mr. Russell seemed 
to imagine that sub-stations must have attendants, but that was 
not so at all As a power company engineer he endorsed 
entirely the views that had been put forward by Dr. Ferranti. 


THe Presivent (Mr. J. E. Edgcome) said that before calling 
upon Dr. Ferranti to reply he would like to say a word, par- 
ticularly in reference to what had been said by Dr. Ferranti 
that the navy and marine service would take the whole of the oil 
fuel coming into the country. The only hope he. had at 
Kingston, where, like Mr. Hoadley at Maidstone, he was 
running quite a small station, was to run on water gas tar. [п 
fact, he would be doing this soon, as already some very in- 
teresting runs had been made, but the only difficulty at the 
present time was to get hold of the tar, because it seemed to be 
almost a universal practice to ship the tar direct to Germany, 
where they dealt with it and recovered the various by-products. 
It seemed that in the future, unless something was aue. we 
should be shipping water gas tar to ‘Germany, and then 
arranging to import water gas tar from there to England. 


Dr. S. Z. ре FEnRnRANTI, in the course of his reply, said that 
he had been much impressed some two years ago, by the plant 
at Gary, on Lake Chicago. At the great steel works there, 
where gas was a by-product, and there was an ample supply 
of good quality from the blast furnaces, they had installed some 
sixteen 2,000 kw. gas engine-driven alternators. The engine- 
house was an immense one, the inetallation was fairly big, 
32,000 kw. altogether, and it was working under conditions 
which gave it every chance. There was a practical demonstra- 
tion of the thing on a fair scale; why was it that the Common- 
wealth Edison Company, one of the biggest makers of elec- 
tricity in the world, who made about as much as all London 
put together, did not instal a similar plant and put up producers 
to work it by АП that he could вау was that the Common- 
wealth Company were money makers, their living depended upon 
supplying the public at a sufficiently low rate, and they had 
found that it did not pay them to do this. "Their latest station, 
North West Power Station, was started up with 20,000 kw. 
turbine units. Since then they had ordered from Sir Charles 
Parsons a 25,000 kw. unit, and they had just contracted for a 
30,000 kw. machine from the General Electric Company (U.S.A.). 
It was a most fortunate thing that Mr. Gray, of Accrington, 
had put down gas-engine plant, which he was quite sure it would 
pay his Corporation to use, and it was going to be of. immense 
service to the community in getting experience in a most im- 
portant direction. "This experience would help to supply a link 
in the chain which went to form the future work of generation 
when all the coal would be turned into gas. If the system 
described by Mr. Weekes were used generally all over the 
country, we would be overflowing with sugar and washed away 
with eoap. Mr. Chattock had had to solve a definite business 
problem, and he was satisfied that it had been solved in the 
most efficient way that was at present available. Mr. Russell 
ably represented Messra. Mirrlees, Bickerton & Day, the makers 
of Diesel oil engines. Mr. Day was an old friend of his, and he 
had had the opportunity of seeing the splendid works which had 
been erected here for the manufacture of Diesel engines, where 
they were produced in as perfect a manner, from the scientific 
and. business point of view, as one could imagine, and he was 
delighted to know—what he knew before Mr. Russell spoke— 
that notwithstanding the high cost of oil, the firm had business 
which would occupy them to the fullest extent for at least 
two years. It only showed that it was fortunate that municipal 
electrical engineers did not depend on Diesel engines for 
generating electricity, because under the circumstances the supply 
would run very short. As to Mr. Hoadley's remarks, when he 
commenced to speak, he (Dr. Ferranti) had made the note that 
he would not pretend to recommend steam for comparatively 
small sizes, but Mr. Hoadley had told them that as the result 
of an actual trial, by getting the prices, he had found that it 
paid to instal steam. Dealing with the question generally, he 
thought it would be a very desirable thing 1f municipalities and 
companies could work together and avoid the installation of 
ihese small generating units and small generating stations, and 
in spite of the fact that he entirely disagreed with municipal 
trading, it would also be a good thing to the same end if 
municipalities could supply outside the areas at present allotted 
to them. He could only say that, as municipal trading was in 
existence, let municipal electrical engineere do it well. 
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EXHIBITION; OF HEATING AND COOKING 


APPARATUS, &c. 

N interesting exhibition 1s being held during the 
Å in of the Convention at the Institution of Elec- 
trical Engineers of electric heating ара cooking appara- 
tus and other appliances connected with the domestic 
uses of electricity. This display, which has been 
organised for the Incorporuted Municipal Electrical 
Association by the British Electrical and Allied Manu- 
facturers' Association, is being held in the “Common 
ioo" of the Institution to the left of the main 
entrance, where some twenty selected firms have 
prepared representative displays. For the convenience 
of our readers we describe these in the order of their 
position, comineneing on the right of the doorway of 
the first room. 

The first stand we come to is that of A. P. Lundberg & Sons 
(Liverpool Road, N), who have a case full of samples of their 
well-known products in the way of switches, plugs, and other 
installation material, including the ingenious two-way inter- 
mediate and other switches of which they developed such 
a complete series covering every possible variation of single 
and multiple lamp control. Considerable help is given 
to the understanding of the uses of these by the ready 
wired-up demonsfration awards that are also shown. There 
are many points of detail in the apparatus that repay close 
examination. 

On the adjoining stand Ferranti, Ltd. (Central House, 
Kingsway, W.C.), make a fine show of some of their latest 
heating and cooking appliances. Some artistic patterns of their 
electric-fire type of radiator with its glowing disc of quartz, 
are on view; and the cooking apparatus, in which the leading 
feature is the use of a single pattern of readily interchange- 
able dise-shaped heating unit, includes examples of small 
ovens, a table cooker with hot-plate on the top and grill 
below, and simple hot-plates iu various forms, all of good 
substantial construction. 

The Electrical Co. (122-124 Charing Cross Road) exhibit 
heaters of the Dastian quartz type, but their stand is more 
devoted to the small motor and its domestic and -other applica- 
tions. Small motors are shown both alone and coupled to 
fans, small drilling machines, &c., and such kitchen appliances 
as mincing, slicing, and potato-peeling machines. 

In the corner of the first room is a complete cooking range, 
exhibited by -Bertram Thomas (Worscley Street, Hulme, 
Manchester). The Gray patent oven included in this appara- 
tus is solidly made, with large heat capacity and well lagged 
to retain the heat. The disposition of the heating elements 
is such as to maintain a good circulation of air inside the 
oven. Control is partly by means of a series parallel switch 
at the side of the oven at the bottom. The hot-plates, &c., 
at the top are controlled by switches ranged along the side. 

Passing to the next room and still keeping to the right, 
we come to the stand of the Dowsing Radiant Heat Co. 
(105 Great Portland Street, W.) It goes without saying that 
this company have an excellent display of radiators both 
of the familiar lamp type, of which they were the pioneers, 
and of their newer ‘hot bar” pattern with quartz-embedded 
heating elements. А special point about the latest form 


of these is the way in which the back part of the inside of 


the case is illuminated by & lamp so that the spaces between 
the glowing part do not appear dark. An extensive show of 
electric irons is also made, from the largest to the smallest, and 
special attention should be paid to & rack of heavy tailors' or 
laundry irons, arranged so that when laid in the rack they plug 
into suitable contacts for heating-up automatically, and are free 
from the inconvenience of a flexible lead when in use. It is, 
of course, to large irons of considerable heat capacity that this 
method is particularly suitable. 

Siemens Bros. Dynamo Works, Ltd. (Caxton House, West- 
minster, S.W.), have a stand of varied interest surmounted 
by a row of lanterns for outside use containing high candle- 
power Wotan lamps. The well-known “Z” cartridge fuse is 
represented in several forms and sizes, and other exhibits 
include fans and examples of meters of various descriptions. 

Messrs. Berry, Skinner & Co. (78 Upper Thames Street, 
Е.С.) show the latest patterns of their well-known ironclad 
switches, including their t Dreadnought ” fused switch with 
red and green glass reflex indicators, showing at a glance 
whether the switch is on or off. In the '* on" position of the 
switeh the red glass is held up in front of the green one, 
but falls out of the way when the switch is off. Another 
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part of their stand is devoted to a display of the well-finished 
forms of teapots, coffee-pots, chafing dishes, and other 
apparatus recently put on the market by the Brompton and 
Kensington Accessories Co., for whom Messrs. Berry, Skinner 
& Co. are agents. 

Tho stand of the Reason Manufacturing Co. (Lewes Road, 
Brighton) is largely devoted to their well-known electrolytic 
meters, which are shown in several sizes down to their very 
compact midget meter for 10 amperes, which is no more 
than 6} in. by 8 in. by 23 in. in size. The working of these 
meters is demonstrated by an illuminated model so propor- 
tioned that the movement of the indicating column of mercury 
as it is displaced by the accumulating gas can readily be seen. 
Other specialities include a neat and compact complete service 
set including meter, fuses and sealing box all in one small 
case. A convenient form of hand lamp is also shown. ` 

A display of electric fans has been arranged by Feld Bros. 
(25 Budge Row, E.C.), who also show a few radiators and 
portable instrumenta. 

One of the most interesting stands is that of the General 
Electric Co. (67 Queen Victoria Street, E.C.), who have a fine 
display of the various sizes of their ' Magnet” irons, and 
such self-contained apparatus as kettles, toasters, breakfast 
cookers and table grills in many varieties, such as have been 
described in our columns from time to time. They also 
exhibit a new 8-ampere, 220-volt oven, of which they have 
just made a thousand for the Australian market, and have 
sent a sample to each member of the “ Point Fives” to be 
tested. The oven is fitted with a thermostat on Nightingall's 
system. At the side of the oven is a thermometer, and con- 
tacts are made when it registers 200, 800, 400, or 500°F. 
A controlling switch can be set to cause a magnetic cut-out to 
break the circuit when any one of these temperatures is 
reached, and to cut the heating elements in again should the 
temperature fall below the point selected. 

Another very complete exhibit of electric heating and cook- 
ing apparatus is that of the Electric and Ordnance Accessories 
Co. (Cheston Road, Aston, Birmingham), who show complete 
* Eclipse'' cooking ranges in more than one size as well as 
a host of such small self-heated domestic appliances as milk 
‘heaters, saucepans, kettles, urns, toasters, small water heaters, 
hot-plates, &c. Radiators and fans are also shown. 

The stand of Venner & Co. is principally devoted to their 
well-known time switches, and to ораја ра of the Chamberlain 
& Hookham meters. 

The British Thomson-Houston Co. (Rugby) have several 
types of electric kettles on show, and attention should be 
directed specially to an enamelled kettle which is provided 
with an immersion heater attached to the lid, and removable 
with it, avoiding the inconvenience ofthe flexible lead being 
attached to the kettle itself. Examples of their well-known 


* Calorite " irons are to be seen, as well as their latest designs’ 


of radiators for offices, business premises. &c., in cast-iron 
frames, both with heaters of the lamp and wire patterns. ` 

The British Westinghouse Electric and Manufacturing Co., 
Ltd. (Trafford Park, Manchester), devote some of their space 
to a display of meters of various patterns, and also show a 
type of voltage regulator which we believe is new. Of heating 
and cooking apparatus proper they have a selection of irons, 
breskfast cookers, kettles, and other apparatus, as well as 
a few examples of radiators. 

Lastly, we have the stand of the Armorduct Manufacturing 
Co. (6 Farringdon Avenue, E.C.), where are shown the latest 
forms of the ‘‘ Magic " self-contained vacuum cleaner, а port- 
able blower of similar construction, and a new form of electric 
oven. The bright outer casing of this, which carries the 
heating element distributed all round its inner surface, is 
counterbalanced after the manner of & gas holder, and is 
capable of being lifted clear of the shelves supporting the 
material to be cooked, while still retaining the hot air. Wiring 
materie] is also shown. 


MEETING OF THE “POINT FIVE " ASSOCIATION 
ON TUESDAY EVENING 


A MEETING not on the official programme, but 
nevertheless practically a part of the proceedings 
of the Convention, was a dinner of the “Point Five” 
Association on Tuesday evening at the '*Delico" elec- 
trie restaurant, followed by a general discussion on 
the extension of the use of electricity for domestic 
purposes. Mr. А. 8. Blackman (Borough Electrical 
Engineer, Sunderland) presided, and delivered the 
following address. after expressing satisfaction at the 


WW A „т 


ELECTRICAL ENGINEERING 


IMPORTANT NOTICE. 


The New 


ALKLUM 


ACCUMULATOR 


Is now Ready for SALE 


SPECIAL ADVANTAGES 


Contains no Acid. Contains no Lead. 
Has no Celluloid Case. 


STRENGTH 


Cannot be hurt with overcharging or 
running down to Zero. 


SIZE It is less than any other Accumulator. 


WEIGHT is the Lightest in the World. 


LIFE Has Ten Times the Life of Lead 
Accumulators. 


CONVENIENCE MV es 
RELIABILITY 


The voltage keeps practically the same 
all the time the cell is used. 


GUARANTEE 


Is sold with a guarantee that it is superior 
to any other Accumulator in the World. 


озму 


They may be secon at the 


MOTOR LIGHTING СО. 
13 Panton Street, Haymarket, 


where all those interested will be welcomed and receive full 
explanations. 


Fully descriptive Catalogue sent on application to the makers : 


WORSNOP ё Co., Ltd. 


LAMP WORKS, HALIFAX, Eng. 
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large numbers. They had originally expected about 
30, but actually 120 diners had come. 


The Association. 


As many of those present are aware, the "Point Five" 
Association has sprung from the suggestion, thrown out by 
Mr. Seabrook at Harrogate last year, to form a 4d. per unit 


Dining Club, among the Managing Engineers of Undertakings | 


supplying clectricity for cooking and heating, at the rate 
indicated. The idea was warmly taken up, and the first 
mecting, held in July last, when seven Managing Engineers 
were present, representing, with one exception in consequence 
of illness, every undertaking in the country supplying elec- 
tricity for domestic purposes at 4d. per unit. 

Sinée that date several meetings have been held, at which 


the dining feature has been & diminishing quantity, and the . 


technieal discussions have absorbed an increasing proportion 
of the time; in fact, the subjects demanding urgent attention 
have been so many that the last meeting was devoted entirely 
to the consideration of tariffs and apparatus. 

The meetings of the Association have already been pro- 
ductive of valuable papers by the engineers responsible for 
the initiation of the `5 tariff in Poplar, Southampton, Luton 
and Bradford, and we have avoided the trouble so many 
older institutions and associations experience, in obtaining 

apers, by changing our Chairman at every ordinary meeting. 

he Chairman is responsible for an address, which is supposed 
to occupy five minutes—actuallv takes about ten, and fre- 
quently gives rise to & discussion lasting two or three hours. 
These discussions are of an intensely practical nature. In 
addition to tariffs and apparatus, selling and publicity methods, 
and, in short, everything pertaining to the advancement of 
electricity supply for domestic purposes comes within the 
purview of the Association. 


The Tariff. 


So far as private houses are concerned, the time is now 
ripe for a general forward movement in the direction of 
making the electricity supply entirely supplant the gas service. 
This can, of course, only be done by the adoption of electricity 
for such purposes as cooking and heating, and many other 
domestic uses, and no serious progress can, under ordinary 
circumstances, be expected, unless electricity is sold, for pur- 
poses other than lighting, at not more than id. per unit. 
Where this has been done, and the sale of heating and cooking 
and other consuming devices energetically pushed, the load 
and diversity factors obtained from private houses has im- 
proved in a surprising manner. Put shortly, the load factor 
obtainable from private houses is largely what the tariff makes 
it, provided always that the supply is pushed by an energetic 
sales department; and this proviso is necessary, because the 
applieations of electricity to various household uses are con- 
tinually increasing. Heating and cooking by no means exhaust 
the multifarious uses which are developing; as vacuum 
cleaners, small motors, and other accessories account for quite 
8 large number of units, without making their presence felt 
from a plant and mains capacity point of view. 

With regard to the unit charge, we, in Sunderland, tried 
#d., and as the result of a good deal of activity, a number of 
consuming devices were sold and put into use; the consumers 
were pleased with the comfort and convenience, but the cost 
of using was so great that we were faced with the alternative 
of either letting the apparatus fall into disuse, and of abandon- 
ing our cooking and heating development for the time being, 
or of materially reducing the unit price, which was accordingly 
reduced to one halfpenny. 

With few exceptions the electricity supply undertakings 
throughout the country are in a position to supply electricity 
for heating, cooking, and miscellaneous domestic uses at this 
price. The tariff has been for some time in extensive and 
growing use in places of such divergent characteristics as 
Poplar, Southampton, Bradford, Marylebone, Luton, Barnes, 
Reading and Sunderland, and as the result of experience with 
the tariff the responsible managers of these undertakings are 
enereeticallv extending the use of it. 

An objection sometimes urged against the development of a 
general domestic load under the ‘A tariff is the fear that 
consumers, having discovered a good thing, would come on 
at such a speed that generating plant would prove insufficient, 
mains and services be found inadequate, and other troubles 
of a similar nature materialise. It is probable that these 
fears largely arise from lack of experience, and it is question- 
able what proportion of those suffering from them appreciate 
that the diversitv of a heating, cooking and miscellaneous 
domestic load is in order of 20 to 1. If the rate was reduced 
to 24. per unit or less, there would still be no fear of 
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consumers coming on faster than the supply authority wanted 
them, and since the sales departinent was organised in Sunder- 
land, some three years ago, nothing in connection: with it 
has impressed me more than the control a selling department 
gives over the development of the load. А well-organised 
sales department can develop, or, if need be, check, the 
loud in any desired direction; and everyone with experience 
of the working of the ‘5 tariff will agree that anything in the 
nature of the load running away with one need not be feared 
for a moment. 

The greatest stumbling block to the development of electrical 
heating and cooking in towns which have adopted the `5 tariff 
is the cost of the apparatus, and it is to be hoped that 
electricity supply undertakers will appreciate that the lack 
of a low-priced tariff throughout the country is largely respon- 
sible for the prevailing high prices. Manufacturing costs are 
largely dependent upon quantity, and as manufacturers have 
at present to look for their principal market to a comparatively 
small number of towns, it follows that when the number 
of these is greatly increased, as it assuredly will be in the 
near future, the market for heating and cooking and other 
similar apparatus will correspondingly expand, and prices 
drop. | 

The Mechanism. 

And now just a few words with regard to apparatus. While 
the " Point Five ” Association is doing all it can to standardise 
domestic tariffs, I would ask manufacturers of consuming 
devices and accessories whether they cannot assist the object 
we have in view, and incidentally themselves, by standard- 
ising in some respects. I know that this is a thorny subject, 
and one frequently met with the reply that standardisation 
spells stagnation, but the truth of that must depend upon the 
degree of standardisation attempted. 

The plea that it is too early to attempt standardisation 
will not avail, because one of the accessories most in need 
of attention has been in use in approximately its present form 
for the last fifteen years or more; I refer to the plug and 
socket. The requirement is that the spacing, diameter and 
length of the pins be defined for standard amperages, and yet, 
after all these years, it is often impossible to send a con- 
suming device out, wired up to a plug, with any certainty 
that. it will fit the consumer's sockets of similar ampere 
rating. There are upwards of ten different spacings and 
diameters of 10-ampere plug pins in use, and the chaos is 
so great that plugs rated at the same amperage in the same 
house are often not interchangeable; and matters tend to get 
worse rather than better. The benefit resulting from the 
standardisation of plugs and sockets would be immense. It 
is surely a pity that the inherent advantages of many portable 
domestic consuming devices should be discounted in conse- 
quence of a lack of concerted action. 

Another point upon which standardisation might well be 
considered is with regard to hot-plates. Overall diameters 
and the position, sizes and conformation of the terminals and 
fixing arrangements could surely be uniform; and the design 
of the hot-plate the same whether for use in the top plate 
of a cooker, as a heating element of an oven, or as an 
independent piece of apparatus. In mentioning standardisa- 
tion to manufacturers one is apt to be met with the reply 
that the manufacturer in question has been fully into the 


pros and cons of design, and that the expenditure of a con- 


siderable amount of time and money has satisfied him that 
his particular designs are preferable to all others, and that 
he would not regard it as an advantage to turn out cookers 
to which other makers’ hot-plates eould be fitted. 

But I ask manufacturers to consider the matter from the 
electricity supply manager's viewpoint. The position is that 
electricity supply undertakings will from now onwards expend 
considerable and increasing sums of money upon heating, 
cooking, and other domestic consuming devices and acces- 
sories for hire purposes; and the quantity of apparatus that 
can be so placed will very largely depend upon the rates 
at which it ean be hired. In arriving at these rates, consider- 
able regard will have to be paid to the risk of obsolescence, 
beenusc, notwithstanding the state of reliability to which the 
articles in question have now attained, it will not be disputed 
that the near future is likely to witness further improvements, 
and the consequent depreciation to existing stock could un- 
doubtedly be greatly minimised by such a measure of standard- 
isation as would ensure interchangeahility of parts. 

I have been requested to sav that the Association will 
welcome expressions of opinion as to whether radiant or con- 
vected heat is preferable for ovens. The question is one upon 
which considerable difference of opinion prevails, some people 
being of opinion that radiant heat is best for meat, and 
convected for bread, while others suggest that convected heat 
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is better for all classes of oven work; and it would be of 
great assistance if settled ideas regarding the comparative 
value of the two heats prevailed. In connection with this 
point it must be borne in mind that an oven which may 
be an outstanding success in the south of England, where 
people for the most part do not bake their own bread, may 
` be a failure in the north, where, speaking generally, they do. 


DiscussIon. 


Dr. S. Z. ре FERRANTI, who opened the discussion, said that 
it was very largely a question of price, which would settle 
the use of electricity for domestic purposes. Between two and 
three years ago he had tried unsuccessfully to get the I.E.E. 
to start a campaign. The only result, however, had been the 
informal discussions on the causes preventing the more general 
use of electricity for domestic purposes, from which as yet 
little had resulted. What had to be done now was to extend 
the scope of the Point Fives Association so as to bring in as 
many as possible to follow its enlightened lead. So long as 
there were only a few giving the low tariff they could not give 
the benefit of an extended market to manufacturers, so that 
they could reduce the price of the apparatus. As time went 
on, & better load factor would be obtained. It wanted someone 
to discover & method by which a 24-hour load factor could 
be obtained by taking an equal current over the 24 hours, and 
giving out the heat as required by the consumer. 

Mr. J. Н. Bowpen (Chief Electrical Engineer, Poplar) 
referred first to the various criticisms—anonymous and other- 
wise—sent to him as the first Chairman of the Point Fives. 
For instance, he had been asked how could he sell at a lower 
price than his generating costs? To such lettere he replied 
that it was not his business to teach the writers their job. 
The main point, he said, was to arrive at an assessment of 
the primary charges, not an assessment by another department 
but by the Engineer, so that each charge should bear its 
proper proportion to the capital cost. It was a great con- 
venience, for instance, to be able to tell a man who took a 
house that the charge for lighting would be so much, no 
matter how much light he used. It should be their endeavour 
in some way to get rid of the running coste altogether, say by 
selling by-products. 

Mr. A. F. Berry (British Electric Transformer Co.) con- 
gratulated the Point Fives upon having wakened up the 
country. It was nine years, he said, since he had taken out 
his first patent for electric cooking apparatus; he had had 
to wait a long time for a development of this branch of the 
industry, but now the price charged per unit was lower than 
his most ambitious dreams. There were, however, still diffi- 
culties, on account of the necessity of obtaining a rental; 
people objected often to paying 10e. 6d. a quarter, and perhaps 


a ‘straight rate," higher than O'bd. per unit, would be the 
best. e regretted that there were not more ‘‘straight”’ 
people. A consumer preferred to pay 14. а unit and know that 


it was ld. a unit, to paying a & unit and guessing what it was. 
There were thirty municipal authorities who hired his cookers, 
and ten different rates. Possibly one of the things which 
retarded development of heating and cooking was the former 
insistence of canvassers that there is ‘‘no heat in electricity." 

Mr. Н. H. Horwres (Sales Manager of the Marylebone Elec- 
tricity Department) said that the cost of a complete range 
to the consumer must be comparable with that of a range 
for gas or coal cooking. He found (rather to his surprise) 
that the cost of a complete electrical equipment for commercial 
cooking purposes was actually less. 'The charge for hiring 
must be fixed at a suitable figure; if too low, it might mean 
a loss to the Department, so that the business would have to 
be abandoned; and if too high, the business would not be 
developed. His experience was different to that of Mr. Berry, 
.for he found that rentals up to £3 a year could be obtained. 
The cost of maintenance could not be judged until about two 
hundred cookers were on the mains, and then a fair average 
could be struck. He found that about 25 per cent. of the 
cost of the cooker was a rental which would cover cost and 
maintenance. To include part of the maintenance charge in 
the cost per unit was not fair to those who bought their 
cooking plant outright. He expressed surprise at the use of 
the word "canvasser" by corporation engineers. One never 
heard of manufacturers depreciating their salesmen by talking 
of “canvassers’’; they called them “accredited representatives.’ 
He strongly believed in the policy of sending out cookers on 
approval, and he found at Marylebone that the returns were 
less than 8 per cent. Lady demonstrators were also a necessity, 
and in rich districts more important than in middle class. In 
one house there had been a succession of six cooks, and each 
successive one had condemned the electric cookers, and had to 
be taken in hand by a lady demonstrator. This was not alto- 
gether an evil, however, as four of them went to other situa- 
tions and insisted there on having electric cooking. In 
Marylebone the cooking business was developing at such a rate 
that it was at present merely limited by the time required 
to obtain delivery from the manufacturers. He insisted that 
more attention should be paid to larger sized radiators. They 
ahould be sufficiently large to heat the room, and this was 
тоге important than that they should have a nice appearance. 


When an inquiry was made for a radiator the first question that 
should be asked was, What is the size of the zoom) 

Mr. T. HorEs (Chief Electrical Engineer, Bradford), ex- 
plained the system of charging in use there, which he found 
that the consumers preferred. The charge was 3e. in the £ on 
the rateable value of the house, plus 3. r unit. This was 
not ideal, but was understandable by the multitude, who did not 
know what & kilowatt was or what they could get for it. It 
had made an enormous increase in the output, and during the 
last two years the average price obtained per unit had been 
169d. They had worked the tariff out on the basis that 
the 15 per cent. on an average just covered the lighting accounts 
80 iue the additional jd. was practically for heating and 
cooking. 

C. R. Bertina said that, if the cost of apparatus were to be 
reduced, the Sales Departments would have to be content 
with a lower discount than they now demanded. It was very 
hard to compete with the cost of gas fires, as quite good little 
gas fires could be purchased for 55s. net. the question of 
standardisation was very difficult. His company was now getting 
out a new 5-ampere plug, and had decided upon 4-іп. centres 
and pins $ in. long by 3/16 in. diameter, but they were open to 
alter this if it was shown that any other size would be better. 
It was his experience that, in cooking meat, it was best first to 
use radiant heat for about half an hour to sear, then to use con- 
vected heat for the actual cooking, with a little radiant heat 
again for the final browning. Radiant heat was also very useful 
for bread baking. 

Мг. Б. W. HvuGHMAN expressed the opinion that they need 
not fear being swamped with cheap units which were more 
likely to make them float with increased buoyancy. He recom- 
mended co-operative publicity on a very big scale. 

Mr. Haypn HARRISON expressed his disagreement with every- 
body who had spoken. Dr. Ferranti, he said, could not have 
his 24-hour load unless he could persuade everybody to have 
meals at different times. [Dr. Ferranti here explained that Mr. 
Harrison had not understood what he had said, and repeated 
the substance of his remark with regard to the 24-hour load.] 
Continuing on this point, however, Mr. Harrison spoke of the 
large output of gas for cooking at midday on Sundays. It was 
also, he said, à wrong time to talk about standardising when 
one found that one cooker took double the energy of another. 
On the other hand, such detaiis as plugs and sockets should 
have been standardised years ago. 

Mr. M. C. H. CLiNcH, who is the proprietor of the Restaurant, 
said that he had first taken on an electrical restaurant a little 
over two years ago. Being an American, he acted on the prin- 
ciple that “it would not hurt him to try it once." He had 
found this quite successful, and had in consequence taken the 
Delico Restaurant, where they served from 1, to 1,500 lunches 
a day. In euch a case the initial cost of the outfit was not so 
important as the annual costs, and he was glad to say that, 
beyond a fixed charge for the lifts, he had had no maintenance 
expenses on the apparatus at all On the other hand, he found 


| pe advantages in working compared with gas or coal cooking. 


E altogether in & most enthusiastic manner about the 
resulta. 

A wire was then read from Mr. Носо Hirst, wishing the 
Association an enjoyable evening and success to their cause. 

Мг. К. W. ScgoriELD (Ferranti, Ltd.) said that as a consumer 
he thought the price should include hire; & tenant of a house 
did not want to buy his apparatus. He thought that standard- 
isation as to the shape of cookers would be dangerous, and did 
not favour standardising the current consumption for hot plates, 
as this would bear hardly on those which were more efficient. 
Standardisation, he thought, should rather take the lines of 
stating the maximum size of the apparatus, stipulating for inter- 
changeability of units, saying whether switches should be on 
the cooker or the wall,'specifying fuses for each unit, earthing, 
&c. Such things as fixing a definite eize for cookers, or whether 
they should have top side or bottom heat, should not be stand- 
ardised. He said that a supply company without a showroom 
should be ashamed of itself, and suggested that contractors 
should stop asking for a tus on sale or return, but should 
pay a sum, say about £10 a year, for tha privilege of using ` 
the Corporation or company’s showroom. ; 

Mr. Е. 8. Grocan (British Electric Transformer Company 
regretted that membership of the Association should be confin 
to engineers who charged only jd. per unit. He was in favour 
of & lower hiring charge and a higher charge per unit. At 
Derby, for instance, within & few months, 70 cooking consumers 
had been obtained, and the charge was ld. per unit and 4s. per 
quarter for hire of the apparatus, with free wiring. This, he 
maintained, was better progress than had been made at Sunder- 
land at jd. per unit, and required a far smaller selling staff. 
He deprecated the standardisation of ovens by the “Point 
Fives," and said that a Point Five oven would be only half an 
oven unless the manufacturers were with them. He argued that 
there was no difference between radiant and convected heat in 
& cooker, and that it was all a question of temperature. 

Mr. H. Gray, designer of the electric oven made by Messrs. 
Bertram Thomas, and Мг. Rose, spoke briefly, and were 
followed by 

Mr. B. Sankey (Chief Electrical Engineer, Whitehaven), who 
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PRICES CHARGED FOR ELECTRIC POWER 


PAPER with this title, by Mr. 8. Simpson, was dis- 

cussed by the Yorkshire Section of the Institution of 
Electrical Engineers at Leeds on April 16th and at Sheffield 
on April 28rd. 

A review of the returns of many electrical supply under- 
takings throughout the country would indicate, said the 
author, that in comparison with most industries an adequate 
and true profit on capital invested is not being made. 

In whatever form the capital is raised it must be repaid 
by an annual charge on the undertaking before any true 
profits can be taken out of the business. Of the factors 
which must be taken into account, 80 as to arrive at the 
deterioration which has taken place in an undertaking, the 
chief consideration is obsolescence, for unless adequate pro- 
vision is made, a time must arrive when an amount will have 
to be debited to profit and loss account, ‘which should in. 
strictness have been borne by previous years. The improve- 
ment producing this obsolescence might be a very serious 
competitor to present methods, but would not itself carry a 
sufficient profit margin to cover the dead weight of interest 
on capital expended on the superseded plant, &c. This obso- 
lescence would run right through the undertaking to the land 
and buildings since each is adapted to meet the original needs 
of the other. Since the depreciation rate must be considered 
purely as an estimate, the view that residual value be regarded 
as an asset at the end of the life period appears more reason- 
able than a prior valuation which in itself could only be an 
approximation liable to large error. Of the alternative 
methods of dealing with depreciation, the author commends 
the principle of an annual charge, but the appreciation and 
renewals funds should be kept separately; but he favours the 
methods in which a fixed percentage is taken annually out 
of the receipts. From a survey of the past 15 years or more 
he thinks that an average depreciation within 15 years should 
be allowed for, and local authorities should treat it exactly 
as an ordinary business undertaking would. 

Analysing the published returns for 1912, the author deduces 
two tables: (A) covering 21 local authorities of 16 to 28 years’ 
working, each with 2,000-kw. or more of plant, and with 
total capital costs per kilowatt of plant, £60 or less; and 
(B) covering 88 local authorities of 7 to 15 years’ or less 
. working, each with 2,000-kw. or more of plant, and with total 
capital costs per kilowatt of plant, £60 or less. These dis- 
tinctions were adopted so as to see what advantage the 
younger undertakings had had from the earlier development 
work of the older ones. 

The amortisation of the capital account on a 15-year basis 
to bear 34 per cent. interest on outstanding principal is taken 
as an annual charge per £100 of capital expended of £8 14s. 
This figure covers depreciation and minimum interest; to this 
amount must, therefore, be added working expenses, in- 
cluding cost of fuel, oil, waste, water and stores, wages, 
repairs and maintenance, rents, rates and taxes, management, 
salaries, office, legal and insurance expenses, and set against 
revenue account before contingencies and true profit can be 
arrived at. On this basis only a few of the undertakings show 
any substantial profit. In the case of Table A the total net 
i ae a costs per unit sold аге 1`444., and in the case of 

able B 183284. (the units sold being 325 million and 169 
million respectively), while the average prices obtained are 
1:875d. for A, and 123d. for B, thus showing a loss of 0'065d. 
and 0:098d. respectively. The standing charges are 0'823d. and 
0'668d. in the two cases, and the works costs come out to 
0'6017d. and 0665d. To bring about ‘financial stability " 
by obtaining an increased price per unit, new tariffs are 
evolved. The charges arrived at are based on a 24-hour un- 
restricted service, and questions of contingencies апа profit 
are eliminated. In Table A the stand-by plant is 30 per 
cent. of the total ifistalled, and in B 25 per cent. The capital 
costs per kw. installed are £48°75 and £42 in the two cases. 
From this the author deduces a standing charge of £6°05 per 
kw. of plant in the first case, and £485 in the second, to 
which he adds the average works cost graded for different 
load factors according to a certain scale, varying in the 
case taken from 23 per cent. reduction at from 5 to 10 per 
cent. load factor to a maximum of 27:5 per cent. reduction 
at from 20 to 40 per cent. load factor. 

The charges so deduced come out as follows :— 


Load Factor. A, В, 
5 per cent. 4:3470d. 3'78704. 
10 2:4580 2:1710 
20 1:4400 1:3280 
40 0:8635 0:8135 
80 0:5520 0:5360 
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From this table it appears that the present prices charged 
for supply at load factors up to 10 per cent. are generally 
remunerative, and that the losses are made on the supply 
at higher load factors, i.e., on industrial power supply. Unless 
the tariff is based on these lines all round, equity is not 
obtained. The author suggests that accounts should be 
subject to revision annually with regard to (1) diversity 
obtained, (2) correct maximum demand, and (3) power factor 
in the case of A.-C. supply. In the latter case 0'8 is taken 
as the standing power factor. For unity power factor a 
rebate of 20 per cent., and for a power factor of 0'75 an 
increase of the standing charge of 176 per cent., increasing 
to 181 per cent. in the case of 0'5 power factor is suggested. 

In order that the tariff shall be equitable, a minimum 
annual payment equivalent to half the estimated total revenue 
should be enforceable. In conclusion, the author draws atten- 
tion to the fact that where an outside supply is given to 
an industrial concern the productive value of the extra capital 
thus set free, which if a private plant were installed would 
be required, should be taken into account in fixing a com- 
petitive charge. 

DISCUSSION at LEEDS. 

Mr. T. Rorrzs (City Electrical Engineer and Manager, Brad- 
ford), in opening the discussion, said that it appeared from 
the tables that Bradford was making the handsome profit of 
minus 10 per cent. However, about five years ago they were 
making a net profit of £2,000. The experiment was made of 
increasing the charges for power from ld. to ljd., but the 
power users were up in arms against the increase, and the load 
did not increase. The speaker then prevailed on’ his committee 
to cut the price down again, with the result that the load 
rapidly improved, and last year the net profit rose to £9,000. 
The Author based his figures on the endeavour to give equity 
to all classes of users, and although this was excellent in theory, 
it was practically impossible of realisation. They could afford 
to lay a main specially to a mill requiring 200 to 500 kw. at 
the present prices, and obtain their profit from the lighting load 
and small power users. If these large consumers were not to be 
supplied they would have to confine themselves to a small area 
and increase the charge for lighting. 

Mr. WaicHT was of the opinion that where profits have been 
shown they have been made at the expense of the small con- 
sumers. e had made a comparison of the relative cost of 
driving а mill by steam taken from actual costs, and the same 
mil by electricity calculated from results obtained in actual 
practice. The total annual cost for 711 i.h.p. was £1,586, 
allowing all charges, which was equal to 44d. per loom per week. 
With electric driving he figured it out at £4,273, or ls. per. 
loom per week. It was apparent that on the question of power 
supply only, electricity at present prices could not compete with 
к any suggestion to raise the prices would therefore be 
folly. 

Dr. R. Pour (Chief Engineer, Phenix Dynamo Manufacturing 
Co., Bradford) did not consider there was any necessity to wi 
out all the capital costs in 15 years, and the high value of the 
standing charges as shown by Mr. Simpson he thought was 
largely responsible for the poor results shown in the tables. 
He agreed that at present the lighting consumer paid for the 

ower load which enabled present profits +0 be made. We had, 

however, only touched the fringe of the possible private house 
demand, and if the prices were reduced the number of users 
would increase so rapidly, both for lighting and cooking, that 
no increase in the price of power supply would be necessary. 
Referring to the question of power factor, he would point out 
that this could be increased by using squirrel-cage motors of 
larger power than at present allowed, instead of slip-ring 
motors. 

Mr. H. S. Binns (Leeds) supported the Author, and instanced 
Coventry, which showed a profit of 17 per cent. Taking both 
of the tables together, about 25 per cent. of the stations showed 
a slight profit. Criticising Mr. Wright's figures, he said that 
actual results show the cost of electric driving to be 5d. per 
week per loom, and not 1s. The cost of power in weaving cloth 
is only equal to $ per cent. of the total cost of manufacture. 

Мг. R. H. Campion (Borough Electrical Engineer, Dewsbury) 
said that until they could get some satisfactory system of 
storage to cope with the maximum demand it would be neces- 
sary to provide stand-by plant, which meant increased capital 
cost and standing charges. It was these items which required 
relative reduction, instead of the prices for power being 
increased. 

Mr. J. E. бснокїкгр (Sales Manager, Yorkshire Electric 
Power оош that as manufacturers have increased the 
prices of their goods 5 per cent. to 15 per cent., and did not 
find business decline, the same ought to result in the case of 
power supply. 

The discussion eventually developed into a more or lees 
informal talk, in which Mr. Wilson Hartnell (Chairman) and 
Messrs. E. S. Rayner (Doncaster), J. C. B. Ingleby (Leeds), 
W. Lang (Leeds), and H. Brown (Bradford), took part, the 
general feeling being that it was hopeless to think of increasing 
the charges for power. 
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Mr. SiMPSON, in replying, said the period allowed for writing 
off capital was originally high, but it had now been cut down 
considerably. Improving the load factor and increasing the 
turnover would not be any advantage unless they brought their 
fair share of profit. 

Discussion AT SHEFFIELD. 


Mr. Н. E. Yerrsury (Chief Electrical Engineer, Sheffield 
Tramways) considered 15 years was too short a period for the 
repayment of loans. Sheffield in 1912 obtained 30 years for the 
санета Power Station and cables. One must not lose sight 
of the fact that the majority of the municipal supply stations 
were not a burden on the rates, and it was not their function 
to make large profits. | 

Мт. Н. EVILLE (Corporation Electricity Works, Wake- 
field) agreed with the main principle of 15 years’ repayment, 
but would vary the period of repayment for each section of the 
capital outlay. He did not support the opinion that the light- 
ing consumer was paying for the losses on the power supply. 
It was obvious that the long hour consumer at a low price is 
more profitable than a short-time user at a higher rate. 

Mr. W. N. Y. Kina (Sheffield) considered it would not be 
equitable to charge large and small consumers their share of 
works cost in proportional rates to their demand. The runni 
costs would, to a certain extent, be independent of the lo 
factor, and a heavy load would demand a larger generating 

set, which of itself would be more efficient. It was quite 
eufficient for municipal supply stations to pay their way. 

Mr. J. C. B. INaLEBY (Leeds) said that he would like to 
cut down the cost of buildings, subways, &c., and to extend the 
period of repayment, 

Mr. E. J. Marsa (Electrical Superintendent, Sheffield Tram- 
ways Power Station), taking the consumer’s standpoint, re- 
ferred to the competition with gas, which in Sheffield was at 
the low price of 10d., making it impossible to increase the 
charges for electric power with any prospect of success. He 
considered it was a mistake to have so many methods of charg- 
ing—a customer wanted to know in plain figures what it was 
going to cost him, without a number of conditions. He con- 
sidered a flat rate based on the number of units used would be 
preferable to the more elaborate systems suggested. 

Messrs. J. E. Schofield, F. J. Lowe (Leeds), W. E. Burnand 
Sheffield), and the Chairman, Mr. W. B. Woodhouse (Thorn- 
ill), also spoke, after which the Author, in replying, said they 
had to feel their way and consider the matter from every point 
of view before settling down to a definite system of charging. 


THE CONGRESS OF THE TRAMWAYS AND 
LIGHT. RAILWAYS ASSOCIATION 


HE Fifth Annual Congress of this Association was 

held at Blackpool on Thursday and Friday last. 
The mornings were devoted to the discussion of Papers, 
and excursions were made in the afternoons. The 
members and visitors were entertained at a banquet 
on Thursday by the Mayor and Corporation of Black- 
pool, and a dance ended the proceedings on Friday. 


On the first day’s meeting, a Paper was read by Mr. E. H. 
Edwards (General Manager, Lancashire United Tramways Co.), 
entitled “Possibilities tor Increasing Profits on Interurban 
Lines.” The author thought that in tramway undertakings of 
this nature, as distinct from city systems, economies might be 
effected by the adoption of less elaborate uniforms, saving of 
car body, maintenance by simpler construction and decoration. 
He did not agree with Mr. Hooghwinkel that the track should 
be lightened, especially in view of the increase of motor lorries 
using the same roads. There was often extravagance in overload 
construction which could be avoided. With regard to increasing 
revenue, he encouraged the development of goods traffic in com- 
petition with the motor lorry. This, if successful, would 
decrease the wear on the track by these vehicles, and incidentally 
reduce the track maintenance. Also a large proportion of the 
goods traffic could be run at night, and the load factor of 
the undertaking would be much improved. 

The next Paper, by Mr. F. Bland (Edgar Allen & Co.), re- 
viewed tramway-track practice from 1883 to 1915, showing the 

adual development from the Marshall patent automatic point 
of 1882 to the forms now used. The various forms of track rail 
used at different times, culminating in the British Standard rail, 
were reviewed, and the successive use of chilled iron, c:ucible 
steel, and manganese steel for points and crossings was traced. 
The details of modern track were summarised, and it was 
mentioned that mechanically controlled points were now quite 
out of date, being superseded by electric point controllers. 

The first Paper to be read on the ѕ‹сопа day was by Mr. Н. 
England (General Manager, Yorkshire (West Riding) Electric 
Tramways Co.),.on “ Railless Traction Legislation." The author 
explained how the clauses in the Light Railway Act of last year 
relating to railless traction came to be mutilated and m 
dropped, so that, expensive and lengthy procedure by private Bill 
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still remains the only course. He then Е to give digests 
of 15 Acts which had been obtained by local authorities and 
three by companies. These comprise Dundee, Leeds, Bradford, 


Chiswick, Rotherham, Halifax, Northampton, Aberdare, 
Brighton, Hove, Sheffield, Keighley, North Ormesby  &c., 
Stockport, Ramsbottom, Chesterfield, and Rhondda. (Of these 


only Dundee, Leeds, Bradford, Rotherham, and Stockport are 
as yet running.) In these Acts the time of completion allowed 
enerally varies from two to five years, and in most cases the 
orm of the vehicles has to satisfy the Board of Trade. The 
degree to which carriage of parcels or goods is allowed varies 
very much; only Brighton and Stockport have full powers. In 
some cases the use of trolley vehicles is allowed for the con- 
veyance of sanitary refuse, road materials, &c. It is usual for 
the Board of Trade to take powers to make provisional orders 
authorising the use of trolley vehicles on new routes. It is 
apparently not possible to obtain powers in the same Act for 
subsequent conversion of trolley routes into tramways. Through 
running is only allowed for at Stockport. Trailers are not 
usually contemplated, but may be used by consent of the Board 
of Trade at Ormesby and Rhondda, while the consent of the 
County Council is also required at Keighley. The cost of road 
widenings is shared in varying proportions by the road authority 
and the operators. The road maintenance question is the most 
important. The Rotherham undertaking contributes jd. per car 
mile, with an annual minimum, but may have to pay more if 
this turns out inadequate, and somewhat similar conditions 
obtain in Brighton, Chesterfield, Sheffield, Keighley, and Rams- 
bottom. In Rhondda, however, the liability is definitely limited 
to gd. per car mile. 

There are various protective clauses regarding bridges, gas 
mains, drains, &c., and in some cases undue onus as to clearing 
snow is put upon the operators. In Brighton the local omnibus - 
company is prohibited from working the same routes, and the 
Keighley Corporation is prohibited from competing with rail- 
ways, but in general no attempt is made to prevent competition. 
Some costs of railless traction schemes are also analysed in the 
Paper. At Bradford the working expenses come out at 6°62d. per 
саг mile, compared with 4:654. at Leeds and 6:614. at Rother- 
ham. These do not include interest, sinking fund, &c., which 
bring the Leeds figure up to 676d. and that for Rotherham up 
to T81d. Finally, brief descriptions are given of the leading 
systems. The “ Cedes-Stoll ” system is in somewhat extensive 
use on the Continent, and is to be employed at Keighley and 
Aberdare. The current collector is a frame carrying a weighted 
pendulum running on wheels on the top of the two overhead 
wires, and turned by a flexible cable with a spring drum on the 
car to take up the slack. Gearless hub motors are employed. 
The 'R.E.T." system, with two trolley poles and two separate 
geared motors, one driving each wheel through chains, is in use 
at Leeds, Bradford, Dundee, and Rotherham, and is being 
installed at Rotherham. The Bremen system used at Stockport 
has the negative above the positive wire, with a special collector 
turned by a flexible cable. A single motor drives through a 
propeller shaft. The ‘‘Filovia’’ system uses a single pole, on 
which a four-wheeled trolley is mounted. 

The final Paper, by Mr. A. V. Mason (General Manager, South 
Metropolitan Electric Tramways), dealt with the rules and regu- 
lations for tramway employees which have recently been 
published by the Association. 


Faraday House Journal.—In addition to the usual extensive 
account of the most recent doings of “Old Faradians," the 
Summer Term issue of the Faraday House Journal contains 
abstracts of some Papers read before various societies, reviews 
of books, an giu article on the inductive coupling of 
oscillatory circuits, by Mr. F. C. Topham; and notes on electric 
winding plant for collieries are contributed by Mr. G. O. 
Scampton; while the calculation of transformer regulation on 
inductive loads is dealt with by Mr. J. Goodman. There is 
also a short biography of Mr. Haydn T. Harrison. 


The San Francisco Congress in 1915.—Arrangements are now 
advancing regarding the International Engineering Congress, 
which is to be held in 1915 at San Francisco in connection with 
the Panama Pacific International Exhibition. The Congress is 
to be conducted under the auspices of the American Society of 
Civil Engineers, American Institute of Mining Engineers, 
American Society of Mechanical Engineers, American Institute 
of Electrical Engineers, and Society of Naval Architects and 
Marine Engineers, and the necessary committees have been 
formed. The Papers presented at the Congress will naturally 
be divided into groups or sections. During the Congress each 
section will hold independent sessions, which will be presided 
over by a chairman eminent in the branches of engineering 
covered by his section. The scope of the Congress has not as 
yet been definitely determined, but it is hoped to make it 
mat representative of the best engineering practice through- 
out the world, and it is intended that the Papers, discussions, 
and proceedings shall constitute an adequate review of the 
progress made апп. the past decade and an authoritative 
presentation of the latest developments and most approved 
practices in the various branches of engineering work. 


362 ; 


ELECTRICAL ENGINEERING 


JUNE 19, 1913. 


= THE “POINT FIVES” MEETING 


(Continued from page 359.) 


suggested that membership of the “Point Fives" should be 
open to all engineers actively engaged in pushing heating and 
cooking apparatus, especially those engineers charging on the 
Norwich system. He then instanced his own district, where 
one of his best customers kept a model lodging-house with beds 
at 3d. per night. Slot meters were used, and the charge was 
5d. per unit, of which 4d. was returned at the end of di 
шош on those units, registered on a separate meter, whic 
had been used for heating or cooking. In addition, a charge of 
5s. per quarter for a cooker, 2s. 2d. for a breakfast griller, and 
1s. 6d. for a hot plate, was made. 

Mr. Narier Prentice (Chief Electrical Engineer, Felixstowe) 
spoke on the question of radiant v. convected heat for cooking. 
The former roasted and the latter baked. Cookers should be 
designed to have both. He had found that the best many 
was obtained with a cooking temperature of about 220° F. wit 
а preliminary roasting; though the time taken was longer than 
in a coal oven, yet the losses were only 3 to 4 per cent. against 
25 per cent. He had been greatly struck with the automatic and 
time switches now largely used on American stoves. He thought 
that it was a mistake to make the hiring charges too low, as 
had been done by the gas companies, who were now finding out 
their mistake. He did not think that it was necessary to reduce 
the price of electricity as low as $d. per unit. 

After some remarks by Mr. N. Милн (E. & О.А. Со.) 
and Mr. D. Нохтіу (Dowsing Co.), Mr. H. К. Barce (Chair- 
man, Poplar Electricity Committee) proposed the health of the 
" Point Fives," coupled with the name of the Chairman, and 
Mr. Blackman brietly replied, and defended the Point Fives 
against some of the criticisms levelled at them during the 
evening. 

The meeting adjourned about 11.40 p.m. 


THE CONTRACTORS' ANNUAL DINNER 


BOUT eighty members and friends attended the 

dinner of the Electrical Contractors’ Association 
under the chairmanship of the President, Mr. W. A. 
Shaw, at Frascati's Restaurant, on Tuesday evening, 
when excellent fare both as regards refreshment and 
speeches was provided. 

The toast of the evening, that of the Association itself, was 
proposed by Mr. M. N. Drucquer, whose forensic eloquence is 
well known to all who have followed the Association's victories 
in the law courts. He congratulated them more, however, on 
their success in the peaceful settlement of disputes than on 
their fights, and enlarged upon the ability of Mr. Tate, their 
secretary, both as a negotiator and as an expert witness. The 
Association seemed always to accomplish successfully what it 
set out to do. Its membership was rapidly increasing, and 
already they had bolted and barred the door of 50 Corporations 
who had attempted to get wiring powers. He referred to the 
famous Leicester case, and how at Sheffield their craft had been 
preserved from extinction. It was essential to maintain the 

resent solidarity of their organisation. Safety was to be 
ound as much in unity as in numbers. 

Mr. S. H. Webb, the president-elect, in his reply, said that 
the Association only resorted to law as a last resort when 

aceful methods failed, and reminded them that in every case 
н under the able leadership of Mr. Drucquer and advice 
of Mr. Tweedy-Smith had been successful. e now looked 
to more peaceful times. The Association was now stronger 
financially and in other ways than it had ever been before. 
They ali wanted to cultivate a better understanding with the 
station engineers, whom they regretted had lodged a Bill in 
Parliament that they could not agree to. He complained that 
municipal balance sheets did not reflect truly the work of the 
fittings departments, and the competition was not fair. He 
wished that the engineers would only treat with them so that 
they all could work amicably together. In conclusion he 
appealed particularly to London contractors to join the Associa- 
tion and take advantage of combination where individual action 
had not the ghost of a chance. 

At this point an illuminated address was presented to Mr. 
A. Davidson in recognition of the work he had done in con- 
nection with the Sheffield campaign, and Mr. W. R. Rawlings, 
in making the presentation, said that the settlement of the 
Sheffield case would prevent many municipalities from attempt- 
ing the same action. Mr. Davidson replied, paying tribute to 
the work of Mr. Drucquer and Mr. Tweedy-Smith in the 
struggle, and declared in a fighting speech that it was his 
intention to carry the matter further through the Chambers of 
Commerce, and to insist on an impartial audit of all municipal 
accounts. Another illuminated address, accompanied by a 
cheque, was then handed to Mr. Tate by the Chairman, with con- 
gratulations on his recent marriage, which were suitably 
acknowledged. 

Mr. E. C. Watts, in a clever speech, next proposed the 
kindred associations, referring to the good work done by the 
Scottish Contractors’ Association, the Ironmongers’ Association, 
and other bodies. 


Mr. S. E. Ерссоме (Borough Electrical Engineer, Kingston- 
on-Thames), responded for the I.M.E.A. It was difficult to 
voice the very divergent views of all the components of his 
Association, but арса ak personally, his own undertaking had 
had full wiring powers for 13 years, and worked most amicably 
with the contractors, to whom practically all the work was 
iven by acceptance of the lowest tender. The Electricity 
epartment practically acted as banker to the contractors, and 
protected them against all ро of bad debts. He hoped 
that peaceful means might be found of getting over the present 
troubles, and emphasised that all were really members of the 
same profession. He looked forward to good work from the 
Industrial Committee of the Institution of Electrical Engineers. 

Mr. Tweedy-Smith then propor the health of the chairman, 
who in his reply referred to the good work done for the 
Association by Mr. McDermott, Mr. Marryat, the Secretary 
and the proposer of the toast. 


THE CUMBERLAND PROCESS OF AVOIDING 
CORROSION 


Е have received from the Cumberland Syndicate (44 

Charing Cross, S.W.) some particulars of the Cumber- 
land electrical patent process for avoiding corrosion, pitting 
and scale in condenser tubes and boilers, which is in use 
with considerable success on sea and land in various parts 
of the world. It has long been realised that deterioration 
of condensers, boilers and such vessels, &c., is largely due to 
electro-chemical action, and it has been met to some 


.extent by immersing in the vessel a piece in metallic contact 


with the casing. The zinc, being electro-positive to the 
metals of the vessel, takes all the corrosion to itself, so to 
speak, and all the other metal work forms the negative pole, 
and a protective liberation of hydrogen takes place over its 
surface, effectively preventing corrosion. This is, however, 
only effective when the zinc is new and clean, but not only 
does it soon eat away, but its surface soon becomes oxidised, 
and the action ceases, or even may become reversed. The 
Cumberland process gets over this difficulty by supplying 
current through one or more immersed anodes from an 
external source, so that the polarity is certain and the extent 
of the action regulable. It is no longer necessary to use 
zinc, and the anodes are pieces of iron shaped according 
to the particular vessel, and connected to insulated bolts pass- 
ing through the body of the casing. The current return is, 
of course, by the vessel itself. Each anode has an adjustable 
resistance in series with it, and an ammeter can be switched 
into any circuit. Current is supplied at from 6 to 10 volts 
by a small motor generator. It is found that the hydrogen 
forming on the negative surface of the vessel not only pro- 
tects it from corrosion, but the mechanical action of the 
hydrogen given off between the metal and the scale loosens 
and carries away all dirt, scale, or renee adhering to the 
metal. If the vessel to be protected is already free from 
scale, the hydrogen being given off prevents any solids settling 
or adhering to the surface, and also neutralises any corrosive 
effect of acids, oils or free oxygen contained in the water. 
The apparatus can also be arranged to form а low-water alarm, 
as the current will cease to flow if the anodes are no longer 
immersed. The system is in use in the United States Navy, 
where it has been very favourably reported on, and by several 
large steamship companies, as well as in electric generating 
stations in New York, Brooklyn, Brussels, Llanelly, in the 
power-house of the City & South London Railway, and else- 
where. . 


Siemens’ Cinematograph Films.—It was a pleasure on Monday 
afternoon to escape for a short time from the heated, dusty 
atmosphere of the London streets into the private boxes of the 
Kingsland Imperial Picture Theatre, where, at the invitation 
of Messrs. Siemens Bros. Dynamo Works, Ltd., Lamp and 
Fittings Department (Dalston, N.E.), we witnessed, among 
others, two excellent films connected with this well-known firm, 
after having greeted Mr. A. Pryor and many of his 
assistants, who so ably carried out the arrangements. The first 
film depicted the manufacture of ‘‘Wotan”’ and ''Tantalum ” 
lamps, as carried out at Dalston (see ELECTRICAL ENGINEERING, 
March 20th, p. 164), while the second was of humorous intent. 
The title is ‘‘A Lighter Burden," and the story showe the 
quarrels of a husband and wife, presumably caused by the bad 
light in the house, the final notice for payment of the quarterly 
account comes, and when it is paid no money is left, hence 
many amusing adventures, as only the cinematograph can show. 
Returning from the city at night, the ''hero"' falls asleep in 
the train, and dreams of marvellous feats of strength and 
beauty performed by the personages in Messrs. Siemens’ posters, 
who come to life. The result of all this is the purchase of a 
multitude of '*Wotan" and ‘‘Tantalum’’ lamps, whereby peace 
is again effected in the household, and the electric light bill 
dwindles. This film is more clever, entertaining and enlighten- 
ing than many of the so-called ordinary humorous films. 
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TELEPHONE TRANSMISSION 


PAPER entitled ‘‘ Practical Application of Telephone 


Transmission Calculations,’’ by Mr. A. J. Aldridge, was 
discussed at a meeting of the Institution of Electrical 
Engineers on May 30th, immediately following the annual 
general meeting. The author showed how complex were the 
analytical equations relating to the propagation of telephone 
currents, and proceeded to develop a graphical construction 
for the determination of current distribution. To simplify 
the working, he had designed a special scale, with a pivotted 
arm and protractor for the rapid measurement of the vectors 
in his diagrams. The treatment was based throughout on 
reference to miles of "standard cable," with “allowances ” 
for the terminal impedance any piece of apparatus in the 
form of the length of such a cable which give the same 
reduction in efficiency as the apparatus in question. The 
magnitude of errors introduced by certain causes was investi- 
gated, and the application of the method to various practical 
problems was dealt with. The apparent equivalents of one 
or two different kinds of line, both unloaded and loaded, 
were considered, and the question of ''reflection losses" was 
considered. Arising out of this, the author remarked that at 
the time the National Telephone Co. and the Post Office 
agreed as to the standard cable, the reflection effect of the 
terminal apparatus was not sufficiently appreciated. Не dis- 
cussed briefly the pros and cons of other proposed standards, 
including Dr. Breisig's attenuation constant and length, Major 
O'Meara's ‘‘ centibeta ” standard, and M. Devaux Charbonel's 
al, expressed in terms of 5 mm. aerial wire. Finally, he 
proposed, as а more suitable standard, a 20 lb. cable, with 
arbitrary but practical constants, and terminals giving the 
same impedance as the line (therefore giving no reflection), 
and fed with an E.M.F. of 5 volts. Proceeding, he discussed 
composite lines, and showed that quite considerable losses 
may occur at points in a line where there is a change of 
impedance not detected by the ordinary methods of working 
out. The latter part of the Paper contained some experi- 
mental results. Oscillograms were given, showing that the 
voice waves usually consisted roughly of slightly-damped series 
of oscillations of one frequency, and might, generally speak- 
ing, be represented by a very low fundamental of about 
160 cycles, and a predominating 5th harmonic of 800 cycles. 
The strength of the fundamental was of the order of 5 per 
cent. of the principal harmonic. In case of а woman's voice, 
although the fundamental was higher, the harmonic was 
lower than in а man's voice. The result of this was that a 
single testing frequency of 800 was recommended, and experi- 
mental tests were mentioned confirming its suitability. 

Other conclusions arrived at by the author were that :—The 
normally accepted equivalents of uniform lines (i.e., the 
equivalents calculated on the assumption of an infinite line) 
may be seriously wrong when applied to practice unless the 
equated length of the line is of the order of 20 or 25 8.M. 
This improvement with length, however, is only due to the 
fact that the terminal loss is then less important with regard 
to the line loss. The equivalents of heavy gauge open wire 
lines may be improved by the addition of cables at the ends. 
The relation between the impedances of the various factors, 
however, must be taken into account in determining the 
amount. The terminal apparatus plays a most important part 
in transmission, the sending instrument no less than the 
receiving. The present system of making telephonic calcula- 
tions, viz., by adding together the equated lengths of the 
various sections of a line, is only approximately correct. To 
obtain accurate results, the various reflection losses must be 
added. The overall transmission is the same in either direc- 
tion over a line composed of two or more differing types, 
though the distribution of losses is not the same. 


DIscussion. 


Mr. В. 8. Comen (G.P.O.), in opening the discussion, said 
that it might be possible to оуегсоте the difficulty of settling 
the best length of section by an adoption of Professor Pupin’s 

uivalent sine formula applied to the general case of any 
telephone line. It was known that in the case of loaded lines 
a spacing giving 7,000 coils passed by the wave in one second 
gave the best results in practice, and in working out such a 
case graphically, the length of section would be determined by 
this igure quite irrespective of the error due to the graphical 
construction. On the question of the equivalent of a 600-lb. 
open copper-wire line under various terminal conditions, he 
drew attention to the value of the equivalent for various cases, 
which showed that in no case would the transmission of the 
complete circuit be better when cable was added, and 
although it had been suggested that under certain conditions 
the addition of terminal cable to an open-wire trunk line might 
improve the transmission, he knew of no case in which this 
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actually took place. In connection with the speech tests, it was 
necessary to take into account the fact that the line leakance 
in practica might very with both the frequency and amplitude 
of the applied speech wave, the impedance of the terminal 
instrument changed with frequency and current, and the varia- 
tion in efficiency of telephonic apparatus with the load. The 
standard proposed by Mr. Aldridge was to have a terminal 
instrument of the same impedance as that of the line. This 
amounted to irse d the existing standard, but always makin 
due allowance for the terminal effects, which in the case o 
unloaded lines had hitherto been coneidered negligible. The 
suggestion that a standard terminal instrument might be con- 
structed having the same value as the line impedance involved 
an instrument with a negative angle, and the only telephonic 
apparatus of this nature that could be constructed appeared to 
be a condenser telephone, which in its present state of evolution 
was not at all suitable for use as a standard. He would also 
like to emphasise that it was only possible to make standard 
cable measurement of loaded lines against unloaded lines when 
there was negligible reflection effect. We were still waiting for 
a satisfactory multi-frequency wave which would give accurate 
standard cable measurements for all conditions of line. 

Mr. J. О. Hitt (G.P.O.) said that in order to predict the 
quality of speech, attenuation, impedance and distortion must 
be taken into account in the circuit, and this the author had 
not done. Distortion was most important. In the case of a 
high resistance cable, for instance, & very different result was 
obtained compared with an open line. In the case of an open 
line with inductance as well as resistance, the formula was very 
different, and those accustomed to comparing underground 
circuits found a tremendoue difference in the tone and quality 
of speech, and this accounted for some of the results of Mr. 
Aldridge. In an о telephone circuits there were periods at 
different points ої the line, and they very often had a combined 
effect which was tantamount to a loading effect, and the losses 
were appreciably less than would be expected, seeing there was 
a loading effect. It had also to be ascertained whether the 
constants really were constant, and many experimenters besides 
himself wished to obtain some confirmation of Mr. Aldridge's 
results before finally accepting them. There were losses at 
present unaccounted for. It should not be overlooked that the 
standards adopted by the G.P.O. were not obtained from any 
calculations, but from arbitrary experiments, and, therefore, 
should not be compared with calculations. 

Mr. J. E. KiNGsBURY referred to the frequencies selected in 
the Paper, and looked forward to some other harmonic being 
selected as the result of future experiment and analysis. 

Mr. Е. Gir engine Ое. National Telephone Co.) 
said that the standard mile was first used in the United States, 
and was adopted in this count-y as something already in 
existence which would form the basis of an international 
standard, rather than setting up a standard of our own. He 
agreed with this action as a wise one. At any rate, he would 
advise that a change should not be made lightly nor until we 
were certain from the practical point of view. He did not 
agree with Dr. Breisig’s standard because it did not cover both 
the line and the instrument. 

Мг. Н. Kinossury said that there were a large number of 
frequencies above and below 800 which could not be ignored ; 
and speech tests carried out recently demonstrated the fact that 
a frequency of 800 was not the correct one. In fact, no single 
frequency gave true results, and as time went on, more attention 
would have to be paid to the range of frequencies if the 
question of articulation was to receive the attention it deserved. ` 

Mr. ALDRIDGE, in reply, thought Mr. Cohen's idea with 
regard to the Pupin formula worth going into, although the 
question was rather complicated in having to allow for lines 
of different types. His own suggestion was that his standard 
should be taken as the basis, and the existing standard be used 
as a working standard from the other one. He agreed with 
Mr. Hill that the constants varied, but this could not be 
allowed for in a formula, although he quite agreed that more 
information was required about tne constants for an ordinar 
line, and how they varied. The Paper was written more wit 
the idea of giving a simple means of calculation than to give 
any very precise results. The 800 figure taken and objected 
to by Mr. H. Kingsbury was admittedly not a strict mean. The 

resent standard was the best one for general purposes, but 
it was necessary to correct for the terminals at the end, which 
he had done. He agreed that the standard circuit should include 
the instrument. The single frequency of 800 appeared to give 
correct results. It might be that other frequencies would be 
necessary on open lines, and it was quite possible to make 
tests with two or three frequencies and to combine the results. 


American Hydro-electric Schemes.—A Bill was recently passed 
providing for the immediate expenditure of about £135, bv 
the New York State on an hydro-electric scheme, using water 
from the Barge Canal, and supplying eight municipalities for 
publie purposes and for distribution to private consumers. "This 
is intended to be only a beginning, and if successful the system 
may be extended. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


FANS.—We had occasion last week to refer to the very com- 
plete line of electric fans manufactured by the General Electric 
Co. (57 Queen Victoria Street, E.C.) at the special factory at 
Witton, Birmingham, and the thoroughness of the inspection 
and testing of the work as it passes through and out of the 


shops. We have now before us a copy of the latest catalogue 
of these fans, which seems to cover the whole field of the 
application of electricity to ventilating work. The ‘‘Freezor”’ 
fans, as they are called, range from small desk fans, taking no 
more than 20 watts, to centrifugal and exhaust fans up to 
60 ins. in diameter. The Swan patent cooling fan, which we 
recently described and illustrated, 18 included: as well as 
several patterns of punkah. Special attention should be called 
to the "Liteweight " 12 in. fan, weighing 10 lbs., and taking 
25 watts, to the oscillating fans, and the fans with the new 
**Pitter’’ multiple blade. А full range of accessories and spare 
parts is included. 


AMMETERS AND VOLTMETERS.—Another new list from 
the General Electric Co. deals with ammeters and voltmeters 
of the moving coil type, for continuous currents, arranged in 
pedestal cases so that they can be attached to controllers and 
switch boxes. 

SWITCHES, &c.—A list from Siemens Brothers Dynamo 
Works, Ltd. (Supplies Department, 38 & 39 Upper Thames 
Street, E.C.), which is supplementary to their ordinary list of 
installation aecessories, contains particulars of several new lines 
of switches, among which may be mentioned a porcelain-cased 
watertight switch for damp situations, a door switch, and a 
flat pattern of tumbler switch. Another list deals with the 
‘chain-pull design of switch lamp-holder, which has already 
been described in our columns. 

POOP 7,418.48, 9, 0.41, 91,4, 7,9, 9.491, 9,1, 9 9, 9 4 9... 7. 

. Readers desiring copies of catalogues or pamphlets should 
2 apply to the firms in question, referring to the notice in 

| " Electrical Engineering." 


DRIVING CHAINS.—Hans Renold, Ltd., send us à pamphlet 
entitled ''Driving Chains for Speeding Up," which contains 
some remarkable results in lowering production costs as a direct 
result of adcpting chain drive in connection with gear-cutting 


and other machinery. In the case in point a 60 per cent. 
‘gain in output was obtained for only 10 per cent. increase in 
power. ` 

FANS.—An exhaustive list of fans for D.C. or A.C. circuits 
has just, been issued by the Electrical Co., Ltd. (122-4 Charin 
Cross Road, W.C.). The company makes a special feature of 
a 12-in. swivel and trunnion fan, which it claims to be the best 
and cheapest on the market. It is finished in matt green with 
gilt bands and blades, and a three-step regulator is included. 
The ordinary desk fans and a multitude of designs of ceiling 
fans as well as shaft and centrifugal ventilators are also listed, 
and some notes on the use of fans, giving the quantity of air 
which should be displaced per hour for different buildings, are 
contained in this publication. 


RUBBER CABLES.—A sheet from the same firm gives the 
new prices of 600 megohms S.W.G. rubber cables. Other lists 
embracing 2,500-megohm cables, flexible cords, steel conduits, 
and fittings, will also be sent on application. 


MOTORS.—A leaflet from Krupka & Jacoby, Ltd. (26-36 
Chapter Street, Westminster, S.W.), gives prices of A.C. in- 
duction motors of 1/10 and 1 h.p. and series commutator motors 
and D.C. motors for powers between 1/40 and 1/6 h.p. 
= FANS.—The same firm has a new list dealing with its desk, 
‘ceiling, and porthole fans. A device is also listed by which 
-an ordinary table fan may be given an oscillating movement, 
and a special offer of 9-in. D.C. desk fans is being made. 

ARC LAMP SUSPENSION.—A circular letter 
London Electric Firm (George Street, Croydon) calls attention 
to the prices of their contact suspension device span-wire 
lowering gear, which are considerably eae than those of equiva- 
lent poles. 

ALUMINIUM.—The British Aluminium Co., Ltd. (109 Queen 
Victoria Street, E.C.), are issuing a folder for their leaflets. 
A new sheet illustrates the use of aluminium feeders for electric 
railways, and a pamphlet deals with the characteristics and 
advantages of aluminium, and gives some useful information on 
making bends, joints, &c., while a table has been prepared 
showing those sections (rod, bar, and strip) which have been 
found to be most in demand, and are now standardised and 
-quickly obtainable. 

ELECTRIC LIGHT BATHS.—A new catalogue is to hand 
from the Dowsing Radiant Heat Co., Ltd. (105 Great Portland 
Street, W.), of electric light cabinet baths or “Solariums,” 
including patterns recently installed in several large country 
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houses, portable baths, and special apparatus for local treat- 
ment. 

ELECTRICAL APPARATUS FOR MINES.—A new cata- 
logue from Siemens Brothers and Co., Ltd., describes various 
electrical appliances for mines. Shaft-signalling apparatus 1s 
represented by the Rutherford patent system of luminous signals 
combined with bells, and an ingenious apparatus for recording 
bell signals by punching in a paper strip is included in this; 
the last signal made remains visible by beng projected on a 
screen. Other forms of bell indicator are also included. 
Another system is by illuminated dial step by step instruments, 
similar to engine-room telegraphs. A number of forms of gas- 
and water-tight bells and hooters are dealt with, as well as 
push buttons, signalling switches, and other accessories, and 
the latter part of the catalogue treats of mining telephones and 
exploders. Among the last-mentioned is a particularly com- 
pact exploder weighing no more than 1j lbs. 


RECEIVERS FOR WIRELESS.—A folder issued by the 
Sterling Telephone and Electric Co., Ltd. (200 Upper Thames- 
street, E.C.), mentions the single and double head-gear receiv- 
ing sets for wireless telegraph operators. The resistance of 
each receiver is 1,000, 2.000, or 4,000 ohms. 


ELECTRIC HEATERS.—A variety of designs of heaters 
with the well-known Schniewindt resistance net elementa are 
illustrated in a new list from the Schniewindt Electric Co. (40 
and 41 Staniforth Street, Birmingham). Another pamphlet from 
the same firm describes a number of varieties of electric hot 
plates for industrial, domestic, and scientific purposes. Par- 
ticular attention should be drawn to the asbestos cement hot 
plates for keeping dishes, &c.. hot. Cast-iron boiling plates in a 
number of sizes are also listed. 

“ SCHOLEY'S MAGAZINE.'—4A neat little quarterly publi- 
cation is being issued under this title by Scholey & Co., Ltd. 
(151 Queen Victoria Street, E.C.), giving technical information 
as to the extensive lines of electric and engineering material 
handled by the firm. It is specially addressed to shippers and 
exporters, who should find it very useful. 


` CORRESPONDENCE 


THE ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 


To the Editor of ELECTRICAL ENGINEERING. 


Sir,—We are surprised to notice the very poor response to 
the appeal to subscribe the £1,000 for the Electrical Trades' 
Benevolent Institution, of which £600 has already been 
promised, for we quite thought that the few hundreds necessary 
would have been immediately forthcoming. Possibly, were it 
made more widely known that donations of £50 would be 
thankfully accepted to make up the required amount, the diffi- 
culty might be overcome. In order to start the ball rolling, 
we will follow on Mr. Byng’s offer to the effect that we will 
give £50, providing the remaining £400 is made up in amounts 
of not less than £50 before the time stated at the dinner. As 
only about a month now remains, may we ask you to make a 
special appeal on these lines? 

We are, sir, yours respectfully, 
471-487 Liverpool Road, А. P. Lounpsera & Sons. 


Islington, N. 
June 5th, 1913. 


Electrical Engineering in South America.—We have received 
some particulars of some South American electrical enterprises 
for which Mr. A. О. Kolkhorst has been responsible. Mr. 
Kolkhorst is coming to England, as announced elsewhere, to 
practise as a consulting engineer, but was for three years general 
manager of the Chilian Electric Tramways & Light Co., of 
Santiago. At the same time he acted ae general manager of the 
Valparaiso Electric Tramways & Light Co. The whole of the 
electric tramways in Valparaiso, and the lighting and power 
plants were carried out under his direction and supervision, 
and he had continuous co trol of this undertaking from 1903- 
1912. The supply of ele trical energy to Valparaiso is taken 
from a 6,000 h. . water power station situated seven miles out 
of the city, and there is also a 3,500 h.p. steam station in the 
city. The capital city of Chili, Santiago, draws its supply of 
electricity from a 20,000 h.p. water power station on the river 
Maipu. The station is some 14 miles from the city, and the 
water is taken from the river somo 10 miles above the station. 
There is also a steam power station of 7,000 h.p. in Santiago. 
The water power plant above-mentioned belongs to the Over Sea 
Electric Power Co., and was also under Mr. Kolkhorst's man- 
agement. "The capital expenditure on these three undertakings 
has been about £3,500,000. The companies were very pros- 
perous, and paid good dividende to the shareholders, in spite 
of the disastrous results of the great earthquake of 1906. and 
the consequent, depreciation of Chilian money, in which all tram- 
way receipts and electric lighting accounts were paid 
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QUESTIONS AND ANSWERS 


BY PRACTICAL MEN 


RULES. 


QUESTIONS : We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
&epondents," or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

Answers: A fee of 108. will be paid for the answer which 
we consider shows the greatest тети, and 58. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached Чо clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. | 


= 


Write оп one side of the paper only, and if diagrams ате sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision ts final. 


QUESTION No. 1,343. 


There are twelve three-core lead and armoured cables 
suspended in a culvert. Ten are for three-phase current; two 
are for direct current. I wish to test by some simple method 
in the culvert, without cutting the cables, to ascertain which 
are carrying three-phase current and direct current respectively, 
which are dead and which are alive, but not delivering current. 
There are no link boxes. The apparatus used must be such that 
one man can carry it. How can this be done?—R. S. 


(Replies must be received not later than first post, June 26th.) 


ANSWERS TO No. 1,341. 

A system of discriminating fault protection has been recently 
developed in which the difference under fault conditions of the 
currents flowing in two concentric conductors in parallel, and 
normally equal, is utilised to trip the switch. It is desired to 
apply this system to three single concentric cables in parallel 
originally laid for A.C. single-phase distribution, but now re- 

uired to be converted to three-phase as feeders. What are 
the objections to this arrangement, and what is the formula 
for mutual induction of the cores (1) when currents are equal 
and in the same direction; (2) when one current is larger than 
the other, but both in the same direction ; за one current 
is in the opposite direction to the other? hat would be the 
effect of a stray field on each core; for instance, how would 
the voltage induced in the cores compare if a length were 
suddenly drawn sharply through a magnetic field ?—‘‘ Kinx.”’ 


No replies worthy of an award have been received. 


L. Foxes suggests, with regard to the replies to Question 
No. 1,537, published in our issue of June 5th, that in testin 
the resistance of the armouring of cables by the metho 
described, there is the danger of a break in the armouring being 
overlooked if the armouring makes good earth on both sides 
of the break, as, of course, the test gives the parallel resistance 
of the armouring and the earth shunting it. He also points out 
that the connection for the insulation test mentioned by 
* Colliery Electrician" will not include the rotors of the motors, 
which must be tested independently. 


City and Guilds of London Institute —The report of the 
Council for the year 1912 refers to the second gift of £50,000 
by the Goldsmiths’ Company towards the extension of the 
Imperial College (South Kensington), subject to the balance, 
about £13,000, being added to the endowment fund of the 
College, and the income being used for higher educational and 
research work carried on in the new extension, which is known 
as the Goldsmiths’ Company’s Extension of the City and Guilds 
(Engineering) College. The reports show that at this and the 
Finsbury Technical College the attendances and results have 
been well maintained. At the latter there is now a third year's 
course in electrical, mechanical, or civil engineering for those 
who desire to continue their studies after the two years’ certi- 
ficate course. New apparatus has been added in all departments. 
At the City and Guilds (Engineering) College there has been 
marked activity in original research and other special work; 
particularly was this so in the electrical department, where 
there were also special courses on electrical machinery, advanced 
applied electricity, electrical engineering as applied to mining 
and metallurgy, as well as the railway engineering course. 


THE MODEL WARSHIPS AT EARL’S COURT 
EXHIBITION 


Y this time many of our readers will have witnessed the 

miniature naval battle which is a feature of the Imperial 
Services Exhibition at Earl's Court, and it may be of interest 
to point out that these vessels are worked and controlled 
electrically. The boats were built and equipped by Bassett- 
Lowke, Ltd., of Northampton, for those responsible for the 
display. There are externally scale models {-іп. to 1 ft., 
and vary from 25 ft. in length for the largest battle cruiser 
to the 12 ft. of the destroyers, and they vary in ‘‘ tonnage " 
from 2,740 lb. to 1,560 lb. The correct number and dis- 
position of guns have been fitted, and the larger ones are 
electrically controlled and trained, and fired by one of the 
two operators within the vessel. The searchlights and naviga- 
tion lights are illuminated electrically, and the torpedo nets 
are automatically operated. The whole fleet consists of four 
super dreadnoughts, two battle cruisers, two destroyers, and 
the Royal Yacht. Naturally, the proprietors of the exhibition 
do not wish full details of the extraordinarily ingenious 
details of the internal electrical and mechanical devices on 
the ships to be disclosed, but we may say that the propellin 
motors are of 14 h.p. wound for 50 volts, and are suppli 
with current from a set of storage batteries carried within 
the ship, and supplied by the Premier Accumulator Co. The 
control arrangements consist of an eight-point resistance 
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frame, separate reversing switch, and the usual protection 
fuses, &c. The batteries are so arranged that the charging 
leads are brought to а suitable heavy plug situated conveni- 
ently on the deck. After each display the ship is simply 
brought alongside the wharf by the charging boards and 
suitable leads plugged in. The searchlights are very small, 
only measuring lj in. diameter, but throw quite a powerful 
beam, showing up well at a distance of 150 ft. They are 
supplied at a low voltage, and contain metal filament lamps 
run at a high efficiency. A parabolic reflector is used in 
conjunction with suitable lenses to concentrate the beam. 
All the searchlights on each vessel can be controlled by the 
afterman, and can be trained, elevated and depressed and 
switched on and off as desired. It should be mentioned that 
the fleet was built throughout at Northampton, under personal 
superintendence of Mr. 8. Winteringham, from designs by 
Mr. E. W. Hobbs, and to the instructions of Capt. R. Raby, 
Naval expert to the Exhibition. 


Electrical Equipment of the ss. ‘‘ Imperator.’’—The new liner 
Imperator, of the Hamburg-Amerika Line, which has just made 
her maiden voyage to New York, is one of the largest ships in 
existence, being 919 ft. in length, with a tonnage of 60,000. 
Electric power is used to a considerable extent on board, the 
watertight doors are fitted with electrical as well as hydraulic 
closing gear, and there are several electric lifts. Searchlights 
of large size, given as 50, c.p., are provided, and the wire- 
less telegraph equipment is said to be the largest on any ship— 
three operators are on duty night and day. Submarine bell 
signalling is also provided for, and the gvrostatic compass is 
used. The main electrical generating plant consists of five 
220-kw. turbine-driven, 110-volt machines, and there are up- 
wards of 10,000 lamps on the ship. An emergency generating 
plant of 110 kw. is provided above the water.line. А com- 
pletely fitted machine shop is situated in the forward engine- 
го equipped with electrically-driven lathes, drills, planers, 

с. 
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JUNE 19, 1913. 


(L'his Patent Record 4з compiled by our own Editorial Staff and ts Strictly Copyright.) 


Specifications Published June 12th, 1913 


^ full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 


5,978/12. Automatic Telephone System. В. DEGENHARDT. 
Each subscriber has a contact disc at the exchange which bears 
two contacts for each subscriber, all the equivalent contacts 
being in series. The insertion of a contact plug by the calling 
subscriber releases a lever and causes a current impulse to be 
delivered to a polarised relay at the exchange, by which the 
calling subscriber's switch disc is electro-magnetically coupled 
through a shaft which is common to all the discs. The coupling 
is maintained only until the calling subscriber's switch disc has 
been rotated by a step-by-step movement through an angle 
equivalent to the movement of the lever. Ten figures. 

4,007/12. Telephone Relay System. S. G. Brown. Each of 
the relay terminals is connected to the middle of highly induc- 
tive coil situated about the middle of one of the lines connecting 
two stations. Thus speaking currents operate the relay, and the 
relay currents on the two parts of the line balance one another, 
although the receiver is affected. Five figures. 

6,486/12. Wireless Telephony. W. T. ргтснлм, Н. GnrNDELL 
MATTHEWS and GRINDELL MarrHEWS W. T. Synpicate. The 
spark gap electrodes consist of two rods of dissimilar metals 
with parallel faces and connected to masses of heat-conducting 
metal. This gap is energised with D.C. through inductive 
resistances shunted by a condenser, and an inductance which is 
tightly coupled to an inductance in the antenna circuit through 
inductances in an intermediate circuit containing the micro- 
phone. Notwithstanding the high group frequency of the spark, 
discharges do not develop into an arc with this connection. 
'Three figures. 

11,559/12. Feeder Protection. Е. G. Waters. Should one of 
two parallel cables become faulty it is cut out. To effect this 
the primaries of two current transformers are connected in the 
feeder circuits, while the secondaries are connected in opposition 
through wattmeters or reverse current or power relays operating 
separate circuit breakers in the respective feeders. In addition two 
other current transformers with primaries similarly connected and 
secondaries cross-connected are used, so that normally little 
choking action is obtained, but on the occurrence of à fault the 
impedance of the combination is greatly increased, and the 
power available for cutting out the faulty main is increased. 
Five figures. 

11,597/12. D.C. Motor Load Equalising. S. Ескмлхх. To 
reduce current fluctuations due to varying load, some of a series 
of motors are provided with flywheels. These have an additional 
series field winding carrying the current supplied to the installa- 
tion. In addition, automatic regulators vary the motor fields 
in proportion to the total current, so that the current taken by 
each motor is caused to decrease when the total current increases 
and vice versá. Two figures. 

11,714/12. Recording Wireless Messages. H. Mertox. The 
telephone receiver of a wireless installation is connected through 
the medium of a sound intensifier to a phonograph, which may 
be started and stopped by the messages. Received signals may 
thus be reproduced when required. Two figures. 

11,957 /12. Damping Alternator Oscillations. SIEMENS- 
SCHUCKERT. А heavy flywheel is connected to each machine 
through a spring coupling in which considerable friction is set 
up by the relative displacements of the parts. Alternatively 
the frictional resistance due to the movement of a liquid in a 
restricted part of a vessel rigidly attached to the machine may 
be used. Two figures. 

12,075/12. Water Heaters and Cookers. H. S. Martin. The 
substance to be heated is contained in a vessel of quartz or other 
substance readily е the passage of radiant heat. The 
resistor is arranged on the outside of this vessel, and is in turn 
protected by а casing not in contact. Insulated handles, or a 
third wall between which and the second may be an air space, 
vacuum, or other heat insulator, may be used. Two figures. 

14,091/12. Drying Cables, Conduits, &c. C. Юохренѕ and E. 
WiNTERER. А liquefied gas is allowed to expand in successive 
Stages so that it enters the pressure reducer in a gaseous state 
and not as a saturated vapour. Carbonic anhydride is suitable. 
One figure. 

18.908/12. Magazine Arc Lamps. Н. E. Ахсогр. To 
transfer the feeding catches from one pair of carbons to another 
in inclined flame lamps where the carbons are fed downwards by 
shunt coils, energy accumulated by a weight or spring by the 
descent of the first carbons is expended in bringing the catches 
back to their starting point. Three figures. 

22.539/12. Switch Indicator. Н. Н. Berry.  Iron.clad 
switches are provided with a reflector controlled by the handle, 


so that closing the switch causes it to reflect light, while opening 
prevents its foie so. Four figures. 

5,872;12. Ordnance Alarm Signals. Krupp. For the safety 
of the gun’s crew of guns mounted in turrets, signals are given 
when danger positions, due to obstruction in the line of fire, 
arise during traversing, &c. Signal lamps are fed continuously 
with A.C. through one circuit, and in addition automatically 
through another with A.C. of a different frequency when the 
danger arises—whereby flickering results. Four figures. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Siner cae Beer at Ine price of Bd, each, гом ines: 
some of the more important of these patents will 
appear in our next issue. 
Names in italics indicate communicators of inventions from abroad. 

Arc Lamps: Orricink Gauiteo ([Searchlights} 12,380/12; 
PasqUALINI [Searchlights] 13,680/12; B.T.-H. Co. (G.E. Co., 
U.S.A.) [Electrodes] 18,220/12; Crompton & Co., 237/13. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: LEITNER [Automatic supply system) 16,174/12; CONNER 
and HrarEY [Flexible cables] 19,807 /12. 

Electrometallurgy and Electrochemistry: HionrR [Extracting 
iron and steel] 16,275/12; EvexrrizitATsweRk Lonza [Obtain- 
ing alkali metals from their fused halogen compounds] 3,575/13. 

Heating and Cooking: Marruews [Heating) 12,330/12; 
VENNER, 12,569/12. 

Ignition: LANCHESTER [Engine starters) 12,418/12. 

Incandescent Lamps: Husers (Julius Pintsch А.С.) [Drawn 
tungsten filaments] 5,026/12, 5,027/12, and 5,028/12; [Drawn 
tungsten alloy filaments) 12,752/12; Grapirz [Ductile tungsten] 
12,244/12; [Tungsten wire drawing] 12,469/12. 

Storage Batteries: Witson [Charging) 9,735/12. 

Switchgear, Fuses and Fittings: NAYLOR and NAYLORGRAPH, 
Lrp. [Lamp-holders] 12,381/12; Gisson [Terminals and con- 
nectors}] 12,445/12; PicKARD (Lamp fittings) 29,756/12; Weiss 
[Fuse plug} 3,732/13. 

Telephony and Telegraphy: Corwin [Telephone exchanges] 
12,547;/12; Coronna [Polarised telegraphic relay] 18,569/12 ; 
GIRARDEAU [Aerials] 24,545/12. 

Traction: \\нїтггАкЕ [Railway cab signalling and automatic 
control] 12,571/12; Tarranr and Sykes [Railway signalling) 
13,125/ 12. 

Miscellaneous: Мохрех and Ме [Announcers] 14,224/12 
and 14.225/12; Kitsre [Synchronous phonographs and kinemato- 
graphs} 14,880/12; С. & G. MÜLLER SPEISEFETTFABRIK (Metallic 
catalysts] 23.643/12; Daven [Light signals for life-buoys] 
24,564/12; Goss [Alarm clocks] 26,502/12; Trorten [Door 
eg Cem CONIDELON Soc. Anon. [Vanadium catalyst] 
174/15. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 
Dynamos and Motors: Zexx [Commutators] 11,886/13. 
Ignition: KETTERING [Engine d 7,943 /13. 
Telephony: Акт. L. М. Ericsson [Electric control clocks for 
trunk line switchboards] 11,658/13. 


Opposition entered to Grant of Patent 


8,040/12. Variable Speed Dynamos. C. A. VANDERVELL and 
А. Н. Мірагку. This specification deals with a variable speed 
constant pressure dynamo, in which there are two brush sets 
(the second set short-circuited) per pair of poles and unwound 
polar projections midway between the wound field magnet poles. 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: CaLLeNDER’s CaBLE Co. and J. С. A. Мавр [Connecting 
cables to junction boxes, earth plates, &c.] 5,103/02. 

Dynamos, Motors, and Transformers: J. S. Peck [Adjustable 
ratio transformer] 4,357/04; Siemens Bros. (Siemens & Halske) 
[Heavy current transformer coils] 4,464 /08. 

Electrochemistry: A. F. and F. A. Lixpemasy [Röntgen ray 
tube] 4,479; 08. І 

Telephony and Telegraphy: А. Е. CorriNs [Wireless, using 
the earth as conductor] 4,691/06; W. FAIRWEATHER (Brown 
Hoisting Machinery Co., U.S.A.), 4,685/07. 

Traction: Н. Pierer [Electromagnetic engine governor for 
oil engine-electric set] 4,163;06; W. R. Sykes [Motor operated 
points : locking and indicating gear] 4.368/08. 

Miscellaneous: P. ХЕгвАСН [Blasting cartridge for use under 
water] 4. (07/07. 
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| ELECTRIC TRACTION NOTES | 


show a gross profit of £739,053. Interest and redemption of 
loans absorbed no less than £730,687, and after making certain 
other deductions and additions there is a surplus carried to 
appropriation account of £497. This position is a very much 
worse one than in the previous twelve months, and in a 
lengthy report the Highways Committee calls attention to the 
dithculties under which the tramways work by reason of во 
many dead ends and the general want of intercommunication 
throughout the system. Motor omnibus competition is drawn 
special attention to, especially in connection with the facilities 
which are afforded to omnibus services by reason of certain 
street widenings, a portion of which is often paid out of the 
tramways accounts. The matter was referred to at Tuesday's 


meeting of the Council, when it was announced that the: 


Highways Committee was taking steps to make the present 
routes more remunerative by extension and linking up. The 
large contribution made by the Tramways toward street im- 
provements and maintenance which were taken advantage of 
by the motor-'buses was called attention to, and an amend- 
ment by Sir J. Benn alleging.\bad management of the tramways 
was lost. А 


The House of Commons last week voted £1,000,000 to 
meet the cost of constructing the Post Office tube railway 
from the east to the west of London. The railway will con- 
sist of a 9-ft. tube, and will contain two tracks, upon which 
will run trucks electrically controlled from a distance. 


In their report for March 3186, 1918, already referred to 
on page 325 of our last issue, the directors of the British 
Electric Traction Co. refer to arrangements for introducing 
motor ‘buses in connection with their tramways in other 
parts of the country than in London; to the provision of 
capital for the Maritime Coal, Railway, and Power Co., Nova 
Scotia; the formation of the Rio Grandense Light and Power 
Syndicate with a capital of £100,000; and the purchase of a 
concession for lighting, tramways, and power in Pelotas 
(Brazil), where fhe generating station is under construction. 
Before declaring the dividends already referred to, £40,000 
has been set aside as reserve for depreciation. | 


The Stoke-on-Trent Corporation, after a lengthy debate, 
deferred consideration until May, 1915, of a proposal by 
the Potterics Electric Traction Co. to extend the lease under 
which the Tramway Company now works. The Estates Com- 
mittee, which has had the matter under consideration, recom- 
mended that the lease be extended to 1927. 


At the meeting of the Kalgoorlie Electric Power and Light- 
ing Co. it was stated that the cost of repairing the damage 
done to the Company's overhead lighting and traction mains 
bv the cyclone last year was £2,800. This, of course, does 
not take into account the loss of revenue during the time 
the tramways were not running. 


The first fifteen months' working by the Corporation Tram- 
ways in Coventry, show a net profit of £1,440. The General 
Manager has reported that large sums will have to be in- 
curred on renewals before the expiration of the period for 
the repayment of the loan for the purchase of the Company's 
undertaking, and under the circumstances the balance is to 
be carried to reserve. The actual amount, however, is only 
£185, as the balance has been appropriated towards the re- 
laving of a portion of the track, &c. At the commencement 
of the year, a deficit of £1,000 was anticipated, and this 
amount is nevertheless to be taken from the rates to help 
towards meeting the first instalment of the cost of renewals. 


The annual accounts of the Leeds Corporation Tramways 
show a net profit of £61,374 after meeting all charges. This 
sum has been transfcrred to relief of rates. 


The Board of Trade has sanctioned the running of trailer 
ears on the L.C.C. Merton circular route. 


The L.C.C. tramway accounts for the year to March 81st 
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TELEPHONY AND TELEGRAPHY 
(INCLUDING WIRELESS) 


The House of Commons Committee which has been inquiring 
into the Imperial wireless telegraph scheme has issued a 
report with regard to the investments of Ministers in Marconi 


shares. The report has already appeared in full in the daily 
papers, and there is no need for us to give it in our columns. 
Briefly, however, it may be said that in drafting the report 
the Committee followed strictly party lines. The report 
adopted by the vote of the Liberal members of the Committee, 
who constitute a majority, states that ''Sir Rufus Isaacs 
acted in perfect faith and with a sincere conviction that 
his personal interests conflicted in no wise with his public 
duty," and that he and the other Minister concerned ''acted 
throughout in the sincere belief that there was PURO. in 
their action which would in any way conflict with their duty 
as Ministers of the Crown." The draft report first prepared 
by the Chairman, Sir Albert Spicer, suggested that Sir Rufus 
Isaacs’s acquisition of rights in the American Marconi Co. 
was liable to give rise to misconception, and that he would 
have been well advised to have had nothing to do with it; 


but Sir Alfred was apparently the only Liberal member 


who desired to express even this mild form of censure. The 
Conservative members of the Committee all voted for а 
draft report prepared by Lord Robert Cecil, which stated that 
Sir Rufus Isaacs, Mr. Lloyd George, and Lord Murray acted 
"with grave impropriety ” in their purchase of the American 
Marconi shares, and that the persistence of rumours and 
suspicions had been largely due to their reticence as to these 
transactions, which was ‘‘a grave error of judgment.’’—Yester- 
day's Punch, referring to the criticisms of the report in the 
Conservative papers, says that one side makes party capital 
out of Marconi’s, and the other side invests party capital in 
Marconi's. 

At the annual meeting of the Marconi Wireless Telegraph 
Co. of America on Tuesdav considerable growth of business 
was roported, and a profit of over $200,000 was declared. A 
2 per cent. dividend was declared. 

Owing to the extreme dryness of the climate at Freemantle, 
Australia, in the new wireless station which has just opened 
communication with Sydney, а distance of 200 miles, an 
insulated counterpoise is used. This consists of about 100 
insulated cables radiating from the antenna tower, joined 
and supported by three concentric circles of wire. 

The Newfoundland Government proposes to extend its sea- 
board telegraph system by some 250 miles during the present 
season, says the Electrical Review and Western Electrician 
(Chicago), and to build three more wireless stations in 
Labrador, and to establish a telephone system for St. Johns 
and а number of the outlying places.—Damage estimated at 
about £2,000 was done by fire to the wireless station at Cape 
Race on the night of May 5th. The fire was started by 
a spark from the sending apparatus, and the wooden buildings 
were destroved, but the aerial tower was not damaged. 

The Electrical Review and Western Electrician (Chicago) 
says that after stringent tests it is understood that the im- 
proved Poulsen system of wireless telegraphy, as developed 
by the Federal Telegraph Co. of California, has been adopted 
for linking up Washington with the stations at Hawaii, Guam. 
the Philippines, and the Panama Canal zone. 

The line between Tangier and Arzila was repaired on the 
12th inst. Private telegrams are being sent by this route, 
but they are subject to delav, and must be accepted at 
sender's risk.—The routes уїй Kanbure and Raheng were down 
and telegrams for Siam were being sent vid Madras-Saigon.— 
On the 14th inst. one line was restored, and the other on the 
16th.—The Martinique-Paramaribo cable was restored on the 
14th inst., but there is still another section to be put through 
before the Hayti route to Brazil. &c., is in order. Since the 
17th inst. telegrams to Turkey have no longer been subject 
to delay, and they are accepted without sender's risk. 
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Why waste time and money 


FARADAY HOUSE. on machining 


ESTABLISHED 1889. small intricate pieces when the most complicated 
(Proprietors : The SYNDICATE OF ELECTRICAL ENGINEERS, Lid.) parts can be cast in a finished state by 


“PRANA” 
LOAN OF INSTRUMENTS Dic e- finished Castings 


Faraday House tests every kind of Electrical Machinery 
and Instrument, and all Apparatus and Materials used 
by the Electrical and Allied Industries. 


Scale of fees will be sent on application to the Secretary, 


THE ELECTRICAL STANDARDIZING 
AND TESTING INSTITUTION, 
62-70, Southampton Row, London, W.C. 


Telep. No. : 9999 Central.  Teleg.: " Standardizing, И/езісепі. London.” 


FARADAY HOUSE. 


ELECTRICAL PORCELAIN | TheMicanite &Insulators Co.,Ltd. 


HOLES, SLOTS, etc, CAST to 
PERFECT SIZE! ABSOLUTE 
ACCURACY GUARANTEED 
FOR ALL REPETITION WORK 


Send for illustrated booklet, mentioning 
this paper; or send yample for quotation 


AERATORS, Ltd. 


UPPER EDMONTON 
LONDON, N. 


ud WALTHAMSTOW, 
HIGHEST QUALITY London, Е. 
APPLY TO 
JAMES MACINTYRE & C0., LTD., 
BURSLEM. 
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Hg ELECTRICAL WORK 


PRICE: Ый» тнт төн om STICK. WILLIAM: SUG CO. M 
S. W. CUTTRISS, Prudential Buildings, LEEDS. WESTMI. ob: ER. : 
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As Electrical Engineers & Contractors, 


the India Rubber, Gutta Percha and Telegraph Works Co., Ltd. (The SILVERTOWN 
Company) are among the oldest and foremost in the country, having been the 
first to manufacture Gramme machines in England. 


— THE SILVERTOWN COMPANY — 


have had considerable experience in the manufacture of Dynamos, Motors, Balancers, 
Boosters, Motor Generators, Rotary Converters, Petrol-electric Plant for Private 
House, Hotel and Ship Lighting and Power, Switchboards, &c. having executed 
many important contracts for British and Foreign Governments and Corporations. 


SILVERTOWN 


MACHINES HAVE ALWAYS BEEN NOTED FOR 
EFFICIENCY AND A HIGH STANDARD OF 
WORKMANSHIP AND FINISH. 


Estimates on Application. 


The India Rubber, Gutta Percha 
and Telegraph Works Co., Ltd. 


"t Head Offce: : Works : 
ect © TOWN 106. CANNON STREET, SILVERTOWN, 
SILVER : LONDON, ЕС. LONDON, E. 


3000 AMP. PLATING DYNAMO. 
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LOCAL NOTES 


Bedworth: Street Lighting.—The contract for street lighting 
has been given to the Leicestershire & Warwickshire Electric 
Supply Co., whose price is reported to be 5s. per lamp cheaper 
than that of the local gas company. 

Bradford: Electricity Profits.— here was a net profit of 
£8,477 on the electricity undertaking last year, from which 
£7,736 has been transferred to relief of rates. 

Brighton: Electricity Accounts.—The electricity accounts 
show a net profit of £1,406 for the year to March 31st, against 
£8,450 for the previous twelve months. In his report Mr. 
J. Christie, the Borough Electrical Engineer and Manager, 
calls attention to the fact that the rates and taxes for the 
year increased by £1,231, and that an average of 2s. 94d. 
per ton more has had to be paid for coal, which is equivalent 
to an increase of £2,133. During the year substantial 
developments have been made in connection with the applica- 
tion of electricity to cooking, two fairly large installations 
having already been fixed, and numerous inquiries for smaller 
outfits suitable for domestic service are being received. In 
order to provide an adequate stock of appliances, Mr. Christie 
strongly recommends that a substantial sum for this purpose 
be included in their next application to the Local Govern- 
ment Board for further capital for other works. The amount 
of coal used per unit sold has been still further reduced, and 
inclusive of all transmission, transformer and distribution 
losses, is now 418 lbs., as against 5°26 lbs. in the previous 
year. Considerable controversy is going on in Brighton as 
to allocating all or any portion of the year’s profits to relief 
of rates, but Mr. Christie advises the Committee against 
doing this. 

Bristol: Electricity Accounts.—The accounts of the Electric 
Lighting Department for the year to March 25th show a gross 
profit of £56,536, and after meeting interest and capital 
charges, adjustment of income tax, and depreciation of stores, 
there is a balance of 26,839 to be added to the balance from 
last account of £4,397. From this has been deducted certain 
sums in respect of wages of permanent workmen engaged on 
capital work, new meters, &c., and after transferring £6,000 
to general reserve, a balance of £2,411 is carried forward. 

Dudley : Sale of Electricity Undertaking.—All the difficulties 
concerning the sale of the electricity undertaking to a private 
company have now been overcome. 

Eastbourne: Electricity Accounts.—Mr. J. K. Brydges, the 
Borough Electrical Engineer, received many congratulations 
at the last meeting of the Corporation on the successful 
results of the past year’s working of the electricity under- 
taking. The net profit for the year was £2,495, which is 
£1,406 more than in the previous twelve months. Of the 
capital expenditure of £200,000, no less than £101,590 has 
been repaid. 


Word: Electric Lighting Accounts.—The net profit on the 


electricity undertaking last year was £1,602, which has been 
added to the reserve account, which now amounts to £10,520. 
An extract is quoted in the Electricity Committee's report, 
from a statement by the Local Government Board auditor, 
who refers to a proposal by a member of the council who 
attended at the public audit, that the auditor should express 
an opinion with regard to the supply of power to the Tram- 
ways Department, as it was alleged that the present price is 
unprofitable. The auditor, however, held the view that it 
was not his duty to interfere on points of policy, and the 
general administration of local authorities’ trading depart- 
ments. 

Kingstown: Electric Lighting.—The New Kingstown Elec- 
tric Lighting Co. is pushing forward its arrangements for 
dealing with the electric lighting Order which has been 
granted by the Board of Trade. The Company's Engincer, 
Mr. W. Tatlow, has inspected several sites for а power 
house. 

Leeds: Strike of Municipal Employees.—Having regard to 
the somewhat exaggerated statements which have appeared 
in the local Press relating to the strike of Leeds Municipal 
employees as it affected the Electric Lighting Department, 
we are able to state that although the Gas Workers’ and 
General Labourers' Union called upon all its members 
employed by the Corporation, and the call was fairly gener- 
ally responded to, it only caused a suspension of cable-laying 
for a few days. A number of members of the Union engaged 
inside the generating station also ceased work, but their 
places were readily filled, and no occasion was given for a 
moment’s anxiety as to the maintenance of the supply. 

Limerick: Legal Action re Electricity Deficit.—A decision 


-largely of a capital nature. 


has been given by the Limerick County Court Judge with 
regard to the position of the local electric lighting undertaking. 
The loss on the undertaking up to date has been £15,000, 
and Mr. Michael O’Brien, a member of the Corporation, 
appealed against the levying of a rate to meet the deficit 
upon the undertaking on the ground that under the Corpora- 
tion's electric lighting order the maximum price was fixed 
at 8d., but that the price charged was only 5d. per unit. It 
was pointed out that although there are 7,000 ratepayers in 
Limerick, only 267 use electric light, and that if the charge 
for electricity was increased from 5d. to 7d. per unit the 
undertaking would be a commercial success. Mr. E. B. 
Thornhill, the Borough Electrical Engineer, expressed the 
opinion that an increase in the price would tend to a de- 
creased consumption. The Judge decided, however, that the 
Corporation has outstepped the limits of its provisional order 
when it levied a 5d. rate to make good the deficit on the 
electric lighting undertaking. He held that they were not 
entitled to do this, and he quashed the rate. 

Manchester: Rateable Value System of Charging.—Under 
the new rateable value system of charging for electricity 
which has been adopted by the Electricity Committee (see 
ELECTRICAL ENGINEERING, June 12th, page 343), occupiers of 
houses not exceeding £30 rateable value will have to instal 
and use heating and cooking appliances requiring two kilo- 
watts of maximum demand; houses over £30 and under £50 
three kilowatts, and houses over £50 four kilowatts. 

Newport (Mon.): Fire at Electricity Works.—Considerable 
damage was done on Friday to one of the older turbo- 
generators by a fire, which originated in a short circuit in the 
stator windings of the machine. 

Plymouth: Increase in Price of Coal.—The Electricity Com- 
mittee has accepted a tender for the supply of 8,500 tons of 
coal at 18s. 104d. per ton. The existing contract price is 
145. 6d. per ton. 

Warrington: Electricity Accounts.—There was a net profit 
of £2,944 on the working of the electricity undertaking for 
last year. The Borough Electrical Engineer states that a 
traction battery and reversible booster are about to be in- 
stalled in order to provide for more spare plant. He also 
calls attention to the fact that generating plant extensions are 
necessary, and that as soon as the most suitable type of plant 
is settled upon this should be put in hand as soon as possible. 

West Ham: New Domestic d regret that in 
the reference to the new tariffs for lighting and heating in our 
last issue there was an error in the heating tariff. This should 
have read: For heating and cooking the annual charge is 
10s. per kilowatt for the first two kilowatts and 6s. 8d. for 
each additional kilowatt. After the first kilowatt the charges 
are subject to division into tenths, i.e., 1s. and 8d. per 100 
watts for apparatus on the 10s. and 6s. 8d. rates respectively. 

Worcester: Electricity Accounts.—Although the electricity 
accounts show a deficit of £1,526, they include a sum of 
£2,167, which has been charged to revenue, although it is 
When the new machinery re- 
cently installed at the Hylton Road Station gets into full 
operation, it is anticipated that the result at the end of the 
present year will be very satisfactory 

Yarmouth: Electricity  Profits.—After meeting capital 
charges, a sum of £427 has been added to appropriation 
account from the profits of the electricity undertaking last 
vear. The Electricity Committee has resolved to transfer 
£744 from this account to the fund for capital expenditure, for 
which loans are not obtainable, and in addition to allocate 
£4,000 from the reserve fund to this account. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 
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Generating Stations, Sub-Stations, Mains, &с. 


Limerick.—Switchboard, 1,000 ampere-hour battery, motor- 
driven booster, balancer, &c. Borough Electrical Engineer, 
July 3rd. 
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London: Stepney.—Two E.H.T. converting plants suitable 
for 6,000-volt three-phase A.C. to low-tension D.C. (See an 
advertisement on another page.) 

Southwark.—Extensions at the Penrose Street power house. 

Woolwich.—A loan of £3,230 has been sanctioned for the 
purposes of the electricity undertaking. 

Newcastle-under-Lyme.— Paper and lead feeder cable, vul- 
canised bitumen distributor cables. Town Clerk, June 21st. 

Nova Scotia.—A Steel and Coal Co. will shortly open a 
new mine in Nova Scotia to be worked electrically. Further 
particulars from the Board of Trade Intelligence Department. 

Waisall.—Application is to be made for sanction to borrow 
£3,000 for prospective expenditure on mains. 

Waterford.— Mr. Mark Ruddle, Chief Engineer to the Dublin 
Corporation, has reported favourably upon an electric lighting 
scheme for this district. | | 


Wiring 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. . Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Aberdeen.— New theatre. London & Provincial Theatres Co. 

Bradford.— New music hall. | | | 

Bristol.—Large warehouses at Bristol Docks. 

Dartmouth.—New schools. 

Greenock.—Alterations and additions to post office. Н.М. 
Office of Works, London. ES 

Leyton.—Electric lighting of school, Church Road. Archi- 
tect, W. Jacques, 2 Fen Court, Fenchurch Street, E.C. 

Lichfield.—New Union Offices. R. J. Barnes, architect. 

Manchester.— North Manchester secondary school. 

Motherwell.—New high school. Е 

Paisley.—New school. "EC Е. 

Penzance.—New school. 

Rugby.—Workhouse. Consulting Engineer, Mr. T. S. 
Shenton. 

South Shields.— Electric lighting at Barnes Council School. 
Borough Electrical Engineer. 

Wimbledon.—New Town Hall. 


Miscellaneous 


Brighton.—Overhead equipment for railless traction system. 
Tramways Engineer, June 23rd. 

London: Woolwich.—A loan of £1,000 has been sanctioned 
for the purchase of electrical fittings to be supplied under the 
Council's free wiring powers. 


[D— SS Ес 
TENDERS RECEIVED AND ACCEPTED | 


'Swindon.—The tender of the Brush Electrical Engineering 
Co. for a 500-kw. turbo-generator with condensing plant has 
been accepted at £5,567. 

Walsall.—The tender of the British Westinghouse Co. for 
a 100-kw. rotary-converter has been accepted at £636. 


APPOINTMENTS AND PERSONAL NOTES 


The West Ham Corporation invite applications for the 
position of Tramways Manager at a salary of £550, rising 
to £700 per annum. 

Messrs. F. Gill and W. W. Cook, of the National Telephone 
Co., who are now practising as consulting engineers, have 
taken offices at Winchester House, Old Broad Street, where 
they will have associated with them, amongst others, Messrs. 
D. B. Fulton, H. Green, S. H. Pook, E. Williams, and 
J. H. H. Boyd, all of the National Telephone Co. 

Mr. R. W. Weekes is taking irto partnership Mr. A. O. 
Kolkhorst, who has had considerable engineering experience 
in South America, and the firm will practise under the title 
of Weekes & Kolkhorst, at Maxwell House, Arundel Street, 
Strand, W.C. 

The members of the Metropolitan Association of Electric 
Tramways Managers are entertaining Mr. Н. E. Blain to 
dinner on Friday, July 4th, at the Municipal and County 


Club, Whitehall, on his resignation as Tramways Manager at 
West Ham, and also as Chairman of the Association. 

Mr. C. M. Davis, Commercial Power Engineer in the Bristol 
Electricity Department, having been appointed to а similar 
post at Hampstead, Mr. T. R. Stancombe, of York, has 
been appointed to fill the vacancy at a commencing salary of 
£160, rising to £200 per annum. 

Mr. G. P.. Farrer has becn appointed Assistant Engineer 
in the Brighouse undertaking. 

Mr. Н. S. E. Webster has been appointed Assistant Mains 
Engineer at Dover. 

Plumber jointer required for E.H.T. ‘cables. (See am 
advertisement on another page.) 

Shift engineers with experience in high-tension work are 
required. (See advertisements this week.) 

An improver is required for three-phase power station ar- 
substation work. (See advertisement on another pago.) 

A junior engineer is required for three-phase rotary sub- 
station and distribution work. (See advertisement on another 
page.) 


TRADE ANNOUNCEMENTS 


\ 7 | 
MISCELLANEOUS BUSINESS NOTES AND | 
| 


Price of Copper.— Messrs. G. Smith and Sons, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£69 to £69 10s. (Last week, £69 бв. to £69 15s.) 


Branch Office.—British Insulated and Helsby Cables, Ltd. 
(Prescot), have removed their Manchester branch office to 
more commodious premises at Orme Buildings, Parsonage. 
Telephone and telegraphic addresses as before. 


Paraffin and Gas Electric Sets.—The Electrical Engineering 
& Equipment Co., Ltd. (109-111 New Oxford Street, W.C.), 
are taking up the sale of the well-known '' Pelapone " oil and 
gas engines. 

Works Outing.—The annual outing of the employees of the 
Siemens '" Wotan” and ''Tantalum" Lamp Works, Tyssen 
Street, Dalston, was held on Saturday last, the 14th inst., 
when a party of over 500 made a journey to Ramsgate. A 
special train left London Bridge at 7.15 a.m., and after 
enjoying a day of fine weather returned about 11 p.m. 


Change of Address.—The Bastian Electric Heating 
Syndicate, Ltd., are moving their sales office next Saturday 
from 91 Palmerston House to 185 Wardour Street. 

Change of Address.— Messrs. Nalder, Brothers & Thompson, 
Ltd., 34 Queen Street, E.C., will be shortly moving their 
factory and head office to larger premises at 97a Dalston Lane, 
М.Е. They will retain an office and showroom in Queen 
Street, and their existing part machine shops at Kingsland 
Grecn will be continued as before. | 


MEETINGS, &c. 


Aron Electricity Meter.—A dividend of 7 per cent. for the year 
is declared. 

Marconi International Marine Communication  Co.—The 
accounts for the past year show a net profit of £24,400 after 
deducting £10,700 for depreciation. A 10 per cent. dividend is 


recommended. 


28. МАТТОМ С” 
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EIGHTEENTH ANNUAL CONVENTION OF THE 


INCORPORATED MUNICIPAL 


N our last issue we published a report of last week's 
1. up to Tuesday night. On Wednesday 
the meeting was held in camera, to discuss the 
I.M.E.A. Bill and Electric Cooking, and in the even- 
ing the Annual Dinner was held. On Tuesday after- 
noon visits had been paid to the Deptford and West 
Ham electricity works, and on Wednesday Lot's Road 
power house was visited. 


ANNUAL DINNER 


The first toast on the list, after the loyal toasts, was that of 
“The Houses of Párliament," to which Sir William Howell 
Davies, M.P., who has done so much in connection with the 
I.M.E.A. Bill, was to have replied. He was, however, unable to 
get away from the House of Commons, and the toast was 
omitted. 


Mr. W. Duddell F.R.S., in proposing “The Incorporated 
Municipal Electrical Association," emphasised the necessity of 
all electrical engineers to pull together for the common good. 
One advantage of conventions euch as these was that it tended 
to the development of a broadness of view amongst the members 
which was of the greatest possible good for the industry 
generally. 


The PRESIDENT, in replying, said that although the Associa- 
tion was а young one, having had an existence of only 18 years, 
it could claim to have done some good work. The Association 
also was unique in that although primarily a technical institu- 
tion, it was composed both of engineers and Chairmen of Com- 
mittees, a happy combination which he thought had had much 
to do with its success. Tho Association had a membership of 
about 400, composed equally of engineers and chairmen, but 
although small the mem ership represented a capital outlay in 
the hands of municipalities of about 120 millions sterling. 
Referring to the absence of Sir William Howell Davies, the 
Member of Parliament for Bristol (South), and the work he 
had done for the Association in connection with the I.M.E.A. 
Bill, Mr. Edgcome remarked that he did not know what the 
Association would have done without Bristol, for, in addition 
to what had been done by Sir William Howell Davies, the 
engineer at Bristol was the Association's esteemed, hard-work- 
ing. and energetic Honorary Secretary, one of their past-presi- 


dents, and certainly one of the ablest men among them. Then: 


Alderman Pearson, Chairman of the Bristol Electricity Com- 
mittee, was Honorary Solicitor to the Association, and all the 
members were familiar with the work he also had done for the 
Association. In connection with the I.M.E.A. Bill (ELECTRICAL 
ENGINEERING, June 12th, p. 343), he said it seemed illogical that 
some municipalities sicud have these powers and others should 
be refused them, but if they showed a united front perhaps 
they would be able to get the measure passed, although, as they 
knew, there was opposition to it. There was a great deal of 
difficulty at present in getting any private Bill passed, but 
perhaps later on it might be put through as a Government 
measure if it were really seen that the Bill was wanted by the 
bulk of the electrical industry. Mr. Cave, the Member for 
Kingston-on-Thames, had promised his help in the matter. and 
he urged upon the members of the Association to do all they 
could to get their own Members of Parliament to assist in the 
same way. Hitherto the efforts which the «Association had 
made to get the members to interest their Members of Parlia- 
ment had borne very little fruit. But Jet them keep putting the 
matter before their Members of Parliament, and everything 
should be done ёо secure a big support outside the House also. 
A resetution passed at the meeting that morning would also 
assist. them in getting the Bill through. | 


“The Past Presidents," coupled with the names of Messrs. 
Wordingham, Rider, and Snell, was next proposed by Mr. R. A. 
Chattock (Vice-President), and all three in response spoke of 
the affection which they still had for the Association, znd the 
pride they felt in the important position which it now occupiea. 


The toast of '*Our Guests" was proposed by Mr. H. Richard- 
son (Vice-President), Councillor С. H. Burge, F.I.C. (Mayor 
of Kingston), and Dr. Ferranti replied. 

On Thursday, members proeceded to Kingston by 
special train, and met in the Empire Thentre, where 
they were welcomed by the Mayor. 


A Paper on “Air Filtration "' 


cussed. 


was then read and dis- 


ELECTRICAL ASSOCIATION 


AIR FILTRATION, COOLING AND VENTILATION 
OF ELECTRICAL MACHINERY 


By J. CuristiE (Engineer. and Manager, Corporation 
Electricity Department, Brighton.) 


ARGE steam turbo-driven alternators, such as it is 

common practice to instal in modern power houses, are 
now supplied by leading manufacturers under the most strin- 
gent guarantees as regards stcam consumption, coupled witb 
reliability and liberal overload ratings; in fact, within limits, 
the only condition governing the outputs obtainable from 
them is the temperature rise which the insulation can safely 
withstand. Till a few years ago such machines were run 
with open ends and natural ventilation, but the temperature 
rise, even on less than full load, was often excessive. By 
fitting end bells, air ducts and forced ventilation, the makers 
have with the same carcase been able to double the output 
with a decreased temperature rise, whilst the selling price 
per k.w. of rating has been proportionately reduced. All this 
has proved a great boon to the purchaser, but the advantages 
thus gained have brought in their train a host of minor 
though still serious difficulties in the way of filtration and 
conditioning of the air, which so far have only been dealt with 
in a rather crude fashion by means of cloth screens. 

To cool large units of plants effectively with the surround- 
ing air at normal temperature, some 5 to 74 cub. ft. of -air 
per min. per kw. of rated output must be forced through 
the windings of the machine. The general practice is to 
draw this from outside the building, or, where the conditions 
are favourable, from the engine-room basement. The circula- 
tion is effected either by separate motor-driven fans or by 
fans fitted to the rotating part of the machine itself. For 
moderate-sized units of, say, 3,000 to 5,000 kw. at speeds 
of 1,500 r.p.m., the author favours this latter arrangement, 
as being cheaper, more efficient and reliable; but for large 
slower-speed plants and where there are several of these 
sets working together, he considers that undoubtedly the 
best lay-out is to provide main inlet and outlet ducts, common 
to all machines, with branches and dampers to each unit, 
and to have a combination of fans on the rotors themselves 
supplemented by separate motor-driven fans for heavy over- 
loads, the air filters being fitted at the ends of the intake 
duct and preferably in a suitable chamber outside the 
building. 

All air about a power house is heavily charged with dust 
and fine gritty particles in suspension, and unless it is care- 
fully filtered the windings become coated and the air ducts 
choked up, and, with the consequent rise in temperature, 
the efficiency of the machine rapidly falls. A sensitive air 
gauge is a most useful accessory to fix on the main air duct 
to the machine. 

When no filters are provided, the varnish and insulating 
fabric on the end windings are in time made porous bv the 
heat and the constant sandblast action; and if a machine 
in this condition is allowed to cool down in a humid atmos- 
phere, the insulation, due to the absorption of moisture, 
rapidly falls below а safe figure. This, in the author's opinion, 
is the real cause of many mysterious ''burn-outs." Such 
failures have generally occurred when а machine has just 
been run up and put on load after a lengthy rest. 

The type of air filter most commonly in use consists 
of closely woven cloth, tightly stretched on wooden or wicker- 
work frames, and so arranged as to present a large area to 
the incoming air, thus keeping the velocity and pressure 
on the fabric at this point as low as possible. The veneral 
practice is to allow ‘2 sq. ft. of filter medium per cub. ft. of 
air per min. This is approximately equivalent to 1 sq. ft. 
of area per kw. of rated output, and in the case of large 
machines it becomes a most unwieldy surface to handle 
efficiently. At best, this type of filter can only be regarded 
as an unsatisfactory makeshift, and it possesses the following 
disadvantages : 


(1) The large space occupied in proportion to its capacity. 

(2) It requires cleaning at frequent intervals. 

(3) The filter cloths wear out quickly and are expensive to 
renew. (£75 to £100 per annum for cloth and labour is 
bv no means an outside figure for the efficient mainten- 
ance of such a filter оп. sav, a 3,000 kw. set.) 
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(4) The cleaning of the filter is a long and dirty job, and can 
hardly be accomplished without taking the machine out 
of service for some considerable time. 

(5) Owing to its combustible nature it is a hazardous fire risk. 

(6) Unless of liberal area it quickly chokes up, and the air 
pressure rises till the fabric bursts. It is well to note 
that the air pressure on the intake duct of a machine 
should not be allowed to exceed one to one and a quarter 
inches of water, otherwise there is a grave risk of oil 
vapour being drawn in from the bearings if the oil is run 
at the excessively high temperature one usually sees on 
turbine installations, and this has a most harmful effect 
on the insulation. 


As an efficient substitute for a cloth filter, a suggestion was 
put to the author last year to use a water-spray screen such as 
is fitted in the “air conditioning chamber” in the Plenum 
system of ventilating large buildings, and facilities were afforded 
him for inspecting such an equipment in, connection with a large 
institution in London. On the face of it, at first sight, it strikes 
one as a rather daring proposition to pass air through water 
then directly into the internal anatomy of a high-tension 
alternator, but the author was so satisfied with the experiments 
which he was enabled to carry out that he had no hesitation in 
recommending his Council to purchase a suitable apparatus of 
this type for the last new alternator installed at our Southwick 
Power-house. It consists (see illustration) of a strong rectangular 


3 
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at Southwick is often enodgh), wash out the tank with a 
hose pipe, fill up and start the pump again. All this can 
be done in a few minutes and without even taking the 
machine off load. 

(4) No costly iter cloths to frequently wash and renew. 


(5) The resistance to the air is always constant, and is less 
than one-third that of a cloth filter, so that the power for 
driving the main fan is proportionately less, whilst the 
total energy consumed by the outfit as a whole shows a 
substantial saving over that required by a cloth filter, 
after making a full allowance for driving the water 
circulating pump. 

(6) The air after passing through the filter is not only pure, 
but is generally several degrees colder than the sur- 
rounding air, due to its being reduced to wet-bulb tem- 
perature, consequently its cooling effect on the machine, 
volume for volume of air, is proportionately greater, this 
difference in temperature being generally most marked in 
the summer time, just when the extra cooling effect is of 
the greatest value. In tropical climates or in situations 
where the surrounding air 18 at an abnormally high tem- 
perature, it is possible, by introducjng a small refrigerat- 
ing plant into the water circulating system, to ''super- 
cool" and control the temperature of the air down to а 
degree far below the corresponding wet-bulb temperature. 
Experiments which I have carried out show that it is 
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galvanised sheet iron chamber, one end (the air intake) bei 
open and fitted with louvres. This opening is of such section 
area that the velocity of air at this point when the machine is 
going full blast is comparatively low. The filter is fixed in the 

asement adjacent to the machine foundations. Some 2 ft. inside 
the air inlet a water screen is fitted. This consists of a series 
of small nozzles pitched 6 ins. apart uniformly over the entire 
area. Some 6 ft. beyond the screen a moisture eliminator is 
fixed. (This is a sort of baffle, very similar to that used in an 
_oil separator such as is fitted in the exhaust steam pipe between 
the low-pressure cylinder of a reciprocating engine and the 
condenser.) Thence the air passes directly into the alternator. 

The base of the chamber forms a fresh-water tank holding 
some 300 gallons, and is fitted with a ball cock off the town 
mains to keep the level constant and to make up for any 
evaporation. A small motor-driven centrifugal pump about 2h.p. 
circulates this water at a pressure of 20 to 25 lbs. per sq. in. 
through the system. The nozzles project this water in the form 
of a finely atomised spray directly against the incoming air (this 
space, when the Raps is working, having the appearance of 
a dense steamy bank of cloud), and all solid matter in suspension 
in the air is caught and precipitated in the tank. Any beads of 
moisture or grit carried through with the air are effectively 
trapped by the eliminator, and nothing but pure cool humid air 
is carried into the machine. In some localities during the 
winter months with this class of filter it will be desirable to fit 
a small steam coil in the water tank, just sufficient to keep the 
water from freezing. 

The advantages claimed for the water-screen filter are :— 


(1) For equal capacity the space occupied is less, and in the 
тя of larger machines only about half that of а cloth 
ter. 
(2) No fire risk. 
(3) The apparatus is quickly and easily cleaned, it being only 
necessary to drain off the water at intervals depending 
on the amount of dirt in the air (once every two weeks 


possible by this means to reduce the temperature of the 
air to within a few degrees of the temperature of the 
water through which it is passed. 


The first cost of a water-screen filter, of course, varies with 
the size of the alternator to which it is fixed. In machines of, 
say, up to 5,000 kw., it is some 60 per cent. greater than a 
cloth filter, but in the case of larger machines of 5,000 kw. and 
upwards the advantage as regards price lies with the water- 
screen type. 

In the author's opinion, due to the increased cooling effect 
obtained, especially during hot weather, an extra 10 to 15 per 
cent. overload can be carried on any machine ao equipped without 
increasing the temperature rise, and if а super-cooling re- 
frigerator is fitted m the water system, this overlogd capacit 
can be still further increased to 25 or 30 per cent.; in fact, i 
firmly believe that in the near future turbinas of ample power 
to carry extra heavy overloads wil always be pirvided. The 
attendant will then simply load up the aiternators to which they 
are coupled till their temperature attains a predetermined 


maximum safe limit, and electrically-controlled thermometers oz. 


the switchboard for this purpose will supersede the ampere and 
watt meters now used. This extra cooling effect is perhaps the 
chief advantage of this system, especially where large units of 
plant are concerned, as the additional outputs obtainable for 
practically the same capital outlay amply justifies its general 
adoption. 

The conditions of service under which the Southwick machine 
operates is generating three-phase alternating current, 50 periods, 
at 8,000 volts with 250 volts excitation on the field windings. 
The equipment was, the author believes, the first to be installed 
in this country, and has been running since August last entirely 
satisfactorily. The insulation resistance has been consistently 
maintained, showing that any moisture carried through with the 
air is harmlessly evaporated on the warm windings of the 
machine. and that this type of filter may with safety be used 
for ventilating extra high-tension machines or air-cooled trans- 
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formers without detriment in any way to their insulation. The 
additioral humidity in the air really has a beneficial effect on 
the insulation, preventing it from being baked to destruction, as 
is not uncommon where machines are run at high temperature and 
heavy overloads with dry, hot, gritty air constantly circulating 
through their ventilating ducts. 

Several engineers who have extensive installations of cooling 
towers in close proximity to their ordinary cloth air filter intakes 
. have furnished the author with the percentage of humidity in the 
air as now used. This is often found to be as high as 90 to 
100 per cent., so that they are really working almost under the 
same conditions with their present filters as regards risk, if any, 
to the insulation due to humidity, but without the cooling and 
cleansing.advantages of the water screen. | 

With the gigantic units of plant, 10,000 kw. and upwards, now 
being installed by many of the principal undertakings throughout 
the country, this system of water-screen filter seems to offer, so 
far as present knowledge goes, the most satisfactory solution of 
this somewhat difficult problem of suitably conditioning the air 
to be used for their effective ventilation. 


DISCUSSION. 


Mr. J. СнвїзтїЕ, before the discussion was formally opened, 
asked manufacturers who took part in it to give their views on 
the minimum insulation resistance which they considered safe 
for alternators of 10,000 volts. 

Mr. К. О. Hare (Sturtevant Engineering. Co.) said he had 
been a strong advocate for a long time of the principle of the 
water-spray system of filtering, but could at first not, convince 
electrical engineers of its advantages. The time arrived, how- 
ever, when he got Dr. Ferranti to place the first order, and 
since then Mr. Christie had employed it. He was more than 
convinced now, after 4 or 5 years’ experience with it, that the 
svstem must take the place of all cloth filters. The makers of 
the system guaranteed to put air into the generator entirely free 
from entrained moisture, and Nature had not given that guaran- 
tee in the past. 


. 


Mr. D. Bennerr (Balcke and Co.) referred to the Paper as — 


a rather one-sided comparison between the two types of filters. 
The wet filter had certain advantages over the cloth type of 
filter, but they were by no means so overwhelming as might 
appear from the statements made in the paper. It was true 
that there were no cloths to clean and renew, but the parts in a 
wet filter which would wear out first would probably be the 
separating baffles at the air outlet end. They were subject to a 
current of air which would have a certain amount of moisture 
in it, and there was undoubted risk of serious pitting after a 
short time. This might be guarded against by special painting 
at regular intervals. He would like to know whether any signs 
of corrosion had been noticed in the filter at Brighton. No 
figures had been given to substantiate the claim that the resist 
ance to the air was less than one-third that of a cloth filter. 
The extra overload which it was claimed could be obtained 
when a wet filter was used appeared on the high side, but no 
doubt such increased loads could ve obtained if a refrigerating 
plant was employed to cool the air down to a sutticiently low 
temperature. Such a plant, however, would introduce consider- 
able complications, and must also have an appreciable effect on 
the first cost and the running cost. Wet filters for large duties 
—say 5,000 kw. and upwards—would occupy less ground space 
than dry filters designed for an initial pressure resistance of 
1 mm. water gauge, but the dimensions would be very slightly 
less than those of filters designed for an initial pressure resist- 
ance of 5 mm. water gauge. In industrial cities, such as Leeds 
or Manchester, it had been found necessary to clean dry filters 
only six or eight times a year, whilst wet filters in similar situa- 
tious would require to be cleaned once or twice a week: even 
іп such a favourable situation as Brighton it had been found 
necessary to clean the filter once a fortnight. "With reasonable 
care, cloth filter pockets would !ast quite two years. "The esti- 
mate of £75 to £100 for cloth and labour required to maintain 
such a filter was much too high. A filter for a 5,000-kw. turbo- 
generator designed for an initial pressure resistance of 1 mm. 
water gauge would have 60 pockets divided into four sections of 
15, or two sections of 50 pockets. With the most modern type 
of construction the whole of the pockets could be changed and 
cleaned by two men in about 12 hours at a labour cost of, say, 
£8 per annum. The work could be done in a much shorter time 
if a complete set of spare pockets was available. ‘The cost of 
this would be £33, and as they would last two years, the annual 
cost would be, say, £16 10s. The total cost. of maintaining a 
5,000-kw. filter in good condition, therefore, was only £24 10s. 
It was advisable to shut the machine down for cleaning, but 
even if only one spare section of pockets was available this time 
could be very short. The most convenient method of cleaning 
the pockets was by a vacuum cleaner connected to a condenser 
or air pump. The fire risk was very little greater than with a 
сова filter, for the timber and cloth could be impregnated 
to render it flameproof. Mr. Christie must have had an exceed- 
ingly cheap filter if the cloth burst whilst in use, or else the 
plant must have been kept in service until pressure resistance 
reached a very high figure. The area of cloths as suggested by 
Mr. Christie was sufficient to ensure that the initial pressure 
resistance did not exceed about 1 mm. water gauge. Ina recent 
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instance a filter was started up with a pressure resistance of 
1 mm., and after running for six weeks night and day, without 
stopping at all, the resistance rose to only 5 mm., when the first 
section of pockets was changed. Mr. Christie had said that the 
maximum pressure should not exceed 1/25 in., and it would be 
interesting to know what pressure resistance had to be overcome 
by the air passing through the filter at Brighton. He had at 
the meeting a small model filter which had been designed to 
overcome the objections and disadvantages found to exist in 
earlier designs, and felt sure that this filter in no way merited 
Mr. Christie's epithet of "crude." The filter was built in 
sections, having any number up to JO single pockets per section, 
and one pocket and frame weighed about 14 lbs. One complete 
section was controlled, adjusted, or released by operating only 
four bolts, which were accessible from the outside of the filter 
casing. Finally, he asked if there was not serious risk in the 
wet filter of excessive moisture reaching the generator by way 
of the filter when plant was shut down, which would settle on 
windings and possibly cause a breakdown when the generator 


' was next started up. 


Mr. К. J. KavuLA (Willans & Robinson) said that the point 
to be watched in the use of these air-filters appeared to be 
the temperature of tne air. So long as this, when it left the 
generator, was well iu excess of the temperature entering, the 
air was quite capable of absorbing any moisture which might 
be carried past the moisture eliminators; but if the generator 
was running light, and the heating of the air was very small, 
there’ was probably, some danger from moisture. He would 
suggest that it might be advisable, on shutting down, to 
turn off the sprays so as to pass dry air through the generator 
and absorb any deposited moisture. Mr. Kaula also pointed 
out lhat the danger of a burn-out in one coil of the machine 
spreading to others was largely augmented by the forced 
ventilation, and he therefore considered that it was of the 
utmost importance to provide dampers which could be quickly 
operated both on the inlet and outlet of the air, so as to shut 
off the air-current immediately a breakdown occurred. 

Mr. S. E. Feppen .(Chief Electrical Engineer, Sheffield) 
referred to certain signs of incredulity when le had remarked 
in that building a few years ago (when he had been one of 
the first to. go in for turbines on a large scale), that his oil 
costs were ('004d., whilst the ordinary oil costs were about 
02d., or something like that. The Paper to-day, however, 

roved that what he said then was absolutely right. Very 
ittle, he continued, was known about the ventilation of 
alternators, either by fans on the rotors or by independent 
fans. He had a case of an 8,500-kw. alternator with ite own 
fan, which had to take а load up to 12,000 kw. when used 
with an external fan. Without the latter it drew а suction 
of $? in., and when the machine was shut down and the motor- 
driven fan was pumping in air into it, there was an air- pressure : 
of 2 in. Further, when the machine was running with the 
external fan in use, the suction of 3 in. was converted into a 
pressure of 1 in., so that it seemed as if the external fan had 
to annul the suction 1n some way before any useful work could 
be got out of it. He had the same effect with the balanced 
draught. On the boilers the makers put a forced draught 
in, as well as an induced draught, in order to get a balanced 
draught, and they had absolutely to double the size of the 
motor ou the induced draught before they could get any 
good effect at all. It was a point worth considering. Mr. 
Christie said that there must never be more than 14-in. pressure, 
but surely the greater the pressure in the alternator, the better 
the cooling effect. The liability to a burn-out after a machine 
had not been in use for a considerable time existed whether 
they had the dry filter or the wet filter. He would like to 
ask manufacturers why they refused absolutely to guarantee 
their machines if this wet filler was put on. At what voltage 
did they allow this filter to be put on, and why? It seemed 
to him that the air from the wet filter, if it was properly 
regulated, was verv little wetter than the air on an ordinary 
wet foggy day, and the advantages to be derived from it were 
very great. . 

Mr. A. Н. SrABROOK (Chief Electrical Engineer, Marylebone) 
sald that when he first heard of these filters from Mr. Christie, 
he asked the contractors for the two 3,000-kw. 6.000.v. alter- 
nators of the Oerlikon type. which had been ordered by his 
Committee. to instal wet filters, but they would not hear of 
it, and said that, as they had quoted for dry filters, he would 
have to have them. He asked them, however, to go into the 
question closely with their designers in Zurich, which thev did, 
and he afterwards took their London man down to Brighton 
to see the machine running. When they got into the train at 
Victoria their representative said that there really was no need 
to go down, because he was quite converted, and had. in fact. 
ordered eight wet filters and cancelled. the order for eight 
filters of the other type. On the Continent this question of 
wet filters did not seem to be known at all, and once again 
the Municipal Electrical Association had been in the forefront. 

Mr. Е. Н. Crover (B.T.-H. Co.) said that he had not had 
much experience with wet filters, but he had seen Mr. Christie's 
installation. It was working very satisfactorily, and, as far 
as could be seen. there was no free moisture entering the 
generator at all. Recently manufacturers had been striving to 
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prevent dynamos catching fire when a short-circuit occurred, 
and for that purpose they had introduced mica and asbestos 
very largely into the insulation. These materials were not so 
water-resisting as some of the varnishes used previously, and 
it would be necessary, when wet filters were introduced, to 
see that an ample amount of varnish was put on all parts, 
especially just on the outside, and if this were done there should 
be no doubt that this type of filter would work quite satis. 
factorily. He certainly thought that they had a great many 
advantages over cloth filters, and it would be interesting to 
hear what cloth-users had to say with regard to their experi- 
ences. The question was practically as to what insulation 
resistance should be очы, A rough working formula was 
voltage 

capacity of plant (kw.) + 1,00 
ance was not an entire guide, 
drop below this. | | | 
Mr. D. Fetpman (A.E.G. Co.) thought it was not quite fair 
to call the cloth filter, which had served its purpose very well 
up to now, a crude method of cleaning air and an unsatisfactory 
makeshift. There had certainly been very little experience with 
washing air by means of the spray filter, and he thought manu- 
facturers could be excused for hesitating to adopt the new 
system hurriedly. Cloth filters were very simple and very easy 
to clean. Manufacturers could not be asked to accept these 
spray filters straight away, because they would naturally hesi- 
tate to pass the air through water and then send this moisture 
into the generator, especially when starting up. He could quite 
understand the utility of the spray filter in cases like Deptford, 
where it was necessary to clean the air, where the space was 
limited, and where they had a warm generator, i.c., where the 
generator. and the turbine were not equal as to their full-load 
capacity. Of course, it was also possible to use a refrigerating 
piant with a cloth filter. 1t seemed to him rather complicated 
to have a number of pipes and a tank which would require 
painting or regalvanising in the course of time. The man who 
attended to the turbine would also have to go down several 
times during the day to see to the motor and starter, whereas 
with the cloth filter he need not go down at all. The experi- 
ence of the firm which he represented showed that it was not 
advisable to have two fans in series, as seemed to be suggested 
in the paper. The idea seemed to be to increase the volume of 
air through the machines when the set was running at overload 
by passing the air from one of the fans on to the other fan on 
the rotor. In his firm's experience this has not been worth 
while. A very interesting remark was made in the paper as to 
the future switchboard with thermometers calibrated in amperes ; 
but it seemed to him that there would be a considerable time lag 
between the indications of the thermometer and the load on the 
generator when starting ир, as the temperature of the machine 
would not rise very rapidiy. It would take six or seven hours 
before the temperature was permanent at full load, and a similar 
time lag would occur when taking the load off. 

Mr. J. SnmEgrBHERD (Electrical Engineer, L.C.C. Tramways) 
said that in connection with certain large extensions for the 
Greenwich power house of the L.C.C. tramways, it became 
necessary to consider what to do with the air, whether to use 
the cloth or the spray system. In common with most engineers, 
he had not favoured the idea of paseing wet air into the generator, 
and he turned it down at first. But he went to Brighton, and 
saw the apparatus there was perfectly satisfactory, and it was 
now his opinion that this was the only way to filter air for 
generators. 
1.500 r.p.m., they had to deal with plant of very small size for 
its output and occupying опу about 1.000 cubic feet, and as 
this plant would lose anything from 400 to 500 kw. it was 
obvious that this energy could not be dissipated unless an 
enormous amount of air was passed through it, and air passing 
through small passages must obviously be cleaned and cooled. 
The best way to do this was by passing it through a washing 
stream of water. The £300 or £400 which the filter might cost 
did not matter when it was being put upon a plant costing 
£30,000, especially when it was considered that with very cool 
air passing through a stream of water there was a gain of 10 
to 15 per cent. in the output. His opinion, that the wet filter 
was the best, was shared by Mr. Fell, his chief, and as a result 
he was purchasing a plant capable of filtering 100,000 cubic feet 
of air per min. It was, hé believed. the largest plant of this 
description which has yet been ordered in this country. He had 
been disappointed at not hearing any data as regards the amount 
of dirt to be dealt with in these large generators. He had 
made tests at Greenwich, which was not a dirty station as 
regards air, although perhaps not so clean as that at Brighton, 
and had found that the 10,000-kw. machine had to deal, in the 
normal number of hours in the year. with something like 100 
lbs. of fine impalpable dirt, which occupied a space of not less 
than 10 cubic feet. Obviously, if this were allowed to go into 
the machine, it would soon choke up the air passages. —— 

Dr. S. Z. pe FERRANTI thought there had been а certain 
amount of misconception underlying the idea of air washing 
for cooling generators. It was not a question of wet air. 
With regard to the nature of the air going through. they 
might take a lesson from the ‘avlor-White air compressor 
which was being installed in some places in the United States, 


megohms. The insulation resist- 


but he did not think it should 
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and more largely in Canada. If they had a river with a small 
fall, they sunk a very deep well adjoining it, and water was 
allowed to fall down the well and rise again by another shaft 
to a lower part of the river, below a dam, for example. With 
proper air entraining nozzles, the water coming down the shaft 
took air with it, and the air was separated at the bottom 
shaft, the water passing out to the lower reaches of the river, 
and compressed air being delivered as the product of this 
operation. Although it had been compressed in a mass of 
water, the air was perfectly dry. Air compressed ordinarily 
bv a piston compressor and then used in an engine gave con- 
siderable trouble in the way of freezing when its temperature 
dropped on expansion, but the trouble was not experienced 
kak the air compressed by this water method. The moral 
was very simple. If they wished to get rid of the infinitesimal 
small particles of moisture in the air which was called damp- 
ness, put that air into intimate contact with a big mass of 
water, which would hold the small particles of moisture. In 
the apparatus described by Mr. Christie, the essential feature 
was che screen, where the air left tu go to the alternator. That 
screen was а form of baffle, and an essential feature of that 
baffle was to have it continually wetted by a considerable 
amount of down-flowing water. Once these principles were 
fully realised, the system ought to be accepted with confidence 
for ordinary working. Years ago large alternators and electric 
machines generally were built with a few large cooling spaces 
between the iron round about the conductors. They were, 
however, very weighty, and, consequently, too costly. One of 
the few good things that the lowest tender idea had done was 
to make designers reduce all the air spaces very much in 
dimensions, and put a much larger number of them in. Then 
came the trouble of these spaces silting up to such an extent 
that they became a danger, as it was never found possible tu 
clean really properly the very hot places. He agreed with 
everything that hid been said against the cloth filter, and he 
was only interested and surprised to see from the discussion 
that morning what good arguments could be brought forward 
to support a bad end. He had had a cloth filter on a 1,500-kw. 
machine, which took fire and very nearly caused the burning 
down of the station. Jt was hard to call them crude and un- 
satisfactory, because a Jot of skill had been exercised in making 
them workable, but, nevertheless, they were a makeshift sort 
of contrivance, which could not be expected to endure. Even 
the first machine of the washer type that had been installed 
was eminently satisfactory. He had had one of. these wet 
filters on a machine since last September, and it had been no 
trouble whatever. No cleaning had been necessary. and the 
thing went along working continuously might and day, gener- 
ating about 70,000 units a day. There had been cold weather 
since the machine had been at work. but there had been no 
freezing; they opened the windows of the air-washing chamber 


‘when the weather was warm, and when the weather was very 


With a generator of 1,000 kw. capacity running at ` 


cold they opened the door into the епріпе-гоот to admit com- 
paratively warm air. What Mr. Christie had said with regard 
to increasing the output of the generator was perfectly right. 

Mr. C. Н. WorpincHam (Chief Electrical Engineer to the 
Admiralty) said it seemed to him that even if the air was 
fairly moist there was very little danger of it being deposited 
on the warm machine. He apprehended that they would not 
turn on the ventilation until the machine was fairly well loaded 
up and warm. Dealing with Mr. Christie's remark as to the 
future switchboard containing thermometers and no other in- 
struments, he thought there was a great deal to be said for it, 
and it did not seem to him to be any drawback that there was 
a lag between the rise of temperature and the load, ro long 
as the insulating materials on the machine did not attain a 
temperature at which they became damaged. The chief diffi- 
culty was to know how and where to measure the temperature 
of a machine, so as to get the maximum temperature. 

Mr. Т. Кош (Chief Electrical Engineer, Bradford) said 
that at Bradford he had cloth filters to deal with air going 
into three 5,000-kw. turbo-alternators, and they go so dirty that 
on an average they had to be replaced after one month's use 
at most seasons of the year. During the dry weather the cloths 
could be removed and the dust taken from them by beating 
or with a vacuum cleaner, but in the winter months, when the 
usual air turned through the filter in Bradford had a humiditv 
of something between 90 and 95, the cloths got coated with 
what could almost be called a slime, and it was practically 
impossible to do anything but scrap them. One of the speakers 
in the discussion had stated that cloth filters were simple and 
easy to clean; he should like him to try some of the Bradford 
cloths. The same gentleman also said that trouble might be 
anticipated with the water-filter by reason of the galvanised 
iron rusting. Galvanised iron was generally used for building 
purposes to keep out the rain, and it was also well known that 
1f galvanised iron was kept continually wet, there was less 
rusting effect than if it were alternately wet and dry. Mr. 
Roles also traversed the suggestion made by the same speaker 
that there would be trouble in looking after the pump motor. 
They had circulating pumps driven by motors, and if a pump 
with motors from 4 h.p. to 5 h.p. gave all that trouble, he 
would be very much surprised. As a result of the use of the 
cloth filters at Bradford —they had now been in use for twelve 
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months, and were the best thing he could get at the time-— 
he was strongly of the opinion that it would pay his Committee 
to take the £500 to that they cost and to replace them 
with a water filter. He added that he had discovered, both 
by putting some cotton-wool in the air duct and by passing his 
hand over the internal windings of the generator, that even 
after the air had passed through the cloth filter it was not 
clean. The cotton-wool was quite choked after two or three 
days, and his hand was blackened. There was no doubt that 
the heavy portions of the dirt were taken up by the cloth, 
but the emaller impalpable dust was forced through the inter- 
stices of the cloth and got into the machine. 

Alderman FreD SMrTH (Chairman, Liverpool Electricity Com- 
mittee) asked if anyone could furnish him with information as 
to whether it was a scientific fact that air agitated by a fan 
was purified in an inhabited, hermetically sealed. chamber. 
He believed that an experiment of this sort had been carried 
out. 

Mr. EpGcoME hoped that Ald. Smith did not suggest that 
this should be tried on the Council. 

Mr. J. Curisrie, in replying, said, after an experience of 
ten months, he would not have any other type of filter,in his 
station. His previous cloth filter had been an endless source 
of trouble and expense to maintain, and it was also a very 
serious fire risk in his opinion. With regard to pressure, he 
was quite satisfied that the resistance to the air due to the 
spray was practically negligible, whereas with a cloth screen 
it started at about half an inch after the thing had been closed, 
and in four or five weeks it was up to 1; inches. His suggestion 
for using a thermometer for gauging the load on the machines 
he hit upon when he visited Mr. Fedden’s station, where there 
was a switchboard with a great number of push-buttons, by 
pushing which it was possible to get a record of the tempera- 
ture of everything in the station from the feed-water to the 
flue gases, and it seemed to him that an extra push-button 
would not hurt. On the basis of Mr. Clough’s formula for 
calculating for a minimum resistance, it would work out in 


his own case to be something like three megohms, but he never. 


got his insulation resistance below 15 to 20 megohms, and it 
kept quite steady. When he first started the filter it was on 
an old machine newly wound, and the insulation was rather 
low. He dried it out, and before putting it on load it came to 
about 12 megohms. After about ten days this gradually rose 
to 44 megohms, and it remained at that. He then cleaned it 
and put it on load with the water sprav, and the curve fell 
from 44 megohms to 18, and had remained within three or four 
megohms of this ever since. The answer to Alderman Smith’s 
question was in the negative. 


The following Paper was then read: 


ELECTRIC AUTOMOBILES 
By W. Н. І. Watson and К. J. MITCHELL. 


HE authors commenced by calling attention to the 

unco-ordinate state of the electric vehicle industry in 
Europe, and said that even in America it was but lately that 
a professional brotherhood of electric automobile engineers, 
the Electric Vehicle Association of America, has come to 
8S8. 
й In America some forty companies аге engaged in the manu- 
facture of cars, and there are some 20,000 cars of value exceed. 
ing twelve million pounds in use. The funds of the Associa- 
tion are largely subscribed to by electric supply companies. 
British engineers might do well to follow this lead whero 
roads were better, labour costs about half, and electrical 
energy far cheaper. 

There are more than 130 separate models now on the 
American market, including industrial vehicles, ranging from 
500 to 10,000 lb. capacity, and a few particulars of the 
weights of chassis and speeds for the different carrying 
capacities are included in the Paper. American practice 
inclines to the two- or three-tonner for heavy haulage—using 
the lighter types of vehicles for services where very cheap 
ton mileage is of no account. From a comparison of the 
running costs of different sized cars it is seen that a ton- 
mile by the light delivery van costs rather more than five 
times as much as the same duty performed by the five- 
tonner. Speed is purely a question of battery power and 
motor rating, and as а compromise it is found most economical 
to make the commercial clectric a moderate speed vehicle 
able to maintain a uniform spced for a reasonable distance 
varying from thirty-five to seventy-five miles per single 
charge. Moderate and uniform speed means decreased wear 
and tear on all parts of the chassis and tyres, which latter 
are usually guaranteed an extra 20 per cent. in milenge for use 
on battery cars. The "electric " scores as a sure hill climber 
largely because of the property of the series motor in that 
its torque increases almost proportionally to the fall in speed, 
giving the necessary " drawbar pull" when it is most wanted. 
As a pure speed machine the electric is admittedly quite 
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unlikely to compete successfully with present-day petrol 


automobiles, but it can accelerate more quickly than many 
other vehicles. On а test made recently in London, a six- 
ton battery ‘bus showed an acceleration of 4°5 ft. per sec. 
per sec. on the level—a figure 40 per cent. in excess of the 
averago value applving to London omnibuses. 


TRACTION ACCUMULATORS. 


The only two types of storage battery in present-day use 
are the lead sulphuric acid cell and the nickel iron alkali 
cell, of which the Таіѕоп is the best-known example. The 
modern lead vehicle battery is a compromise between light- 
ness and durability. The usual plan is to make positive plates 
a little over }-in. thick and negatives somewhat thinner. 
The pasted type of plate finds most favour, though in some 
cases a specially light Planté plate has given good results, 
in spite of the greater weight. Spacing is arranged to be the 
minimum that considerations of electrolyte volume permit, 
whilst the specific gravity of the electrolyte is sometimes as high 
as 18. Soparators of perforated sheet ebonite or specially 
impregnated thin wood sheets are used in preference to 
celluloid. A sealed-in case is nowadays employed, the top 
being liquid-tight yet removable. As regards their life, there 
are some instances where such accumulators have given six or 
seven thousand miles of running before becoming too much 
reduced in capacity for further economical service. A com- 
pany running private cars in London reckons to get three 
thousand miles’ life from positive plates. whilst negatives 
last sometimes as long as six thousand. The modern lead 
battery in average cases can store a watt-hour for every cubic 
inch occupied. This means that 2-h.p. hours сап be delivered 
at the road wheels for each cubic foot of battery weighing 
on an average from 180 to 200 Ib. 


Tse Epison Battery. 


The central iden of Edison’s work appears to have been 
the elimination of sulphuric acid and the substitution of a 
mechanically strong material in place of lead. After years 
of experimenting, an alkaline cadmium-copper oxide cell was 
patented, but was afterwards superseded by the iron nicke! 
oxide cell of 1908. The qualities which have distinguished 
this cell derive themselves, almost entirely from the fact 
that it is impossible to dislodge active material from this 
design of plate. | 

Briefly, the method of loading the active material consists of 
filling à small perforated steel tube in a series of thin layers, 
alternatively of nickel hydrate and metallic nickel in a finely- 


` faked form. The function of the nickel is to improve the rather 


poor conductance of nickel hydrate. Each tube is made from a 
thin strip of steel coiled around in a spiral of 0°25 in. diameter, 
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Fic. 1.—DrTatLSs or Epison CELL. 


with the edges lapped over to prevent re-opening, and further 
reinforced by eight steel bands. А complete positive element is 
composed of two rows, each of 15 loaded tubes, assembled in a 
сопре, frame of nickel steel, the complete unit having a 
depolarising capacity of some 40 ampere hours. The negative 
late is of a form employed originally for both electrodes. 

inely divided iron oxide, incorporated with a small proportion 
of mercury in order to reduce specific resistance, is loaded into 
rectangular pockets made of very thin nickel steel strip finely 
perforated. Each pocket is assembled in a light steel retaining 
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case and subjected to heavy die pressure, which has the three- 
fold effect: (1) internally consolidating the active substance ; 
(2) superficially corrugating the faces of the pockets, thus making 
them elastic yet rigid; and (3) swaging over the edges of the 
pockets so as to associate them effectively and permanently with 
the steel frame, making it impossible for vibration or shock to 
impair the conductivity of the assemblage, and therefore its 
mechanical unity. A welded steel case replaces the more usually 
employed ebonite box. This latter material is used in fine strips 
for insulating purposes between adjacent plates, and to prevent 
metallic contact between the plates and the case. A feature of 
the electrolyte, a 21 per cent. solution of potassic hydrate, con- 
taining also lithium hydrate, lies in its preservative action on 
steel—hence terminal corrosion is impossible. The general 
construction is seen from Fig. 1. 


Tests have shown remarkable power of withstanding 
mechanical shock and over-charging, and the cell is par- 
ticularly well adapted to services where charges can bo 
effected only in an irregular manner, and in this connection 
the curves in Figs. 2 and 8, reproduced from the Paper, 
are of interest. Data of the various sizes of cells made, 


2 
Hours Charge or Discharge at Normal Rate. 


Fia. 2.—NoORMAL CHARGE AND DISCHARGE CURVES OF, 
Epison CELL. 


from 150 to 450 ampere-hours, show that the volume charac- 
teristic of the cell is 0°85 cub. ft. per k.w.h. of available out- 
put, corresponding to an average weight of 75 lb. The 
battery is now guaranteed by its makers to show an undimin- 
ished output at the end of four years’ all day service. in 
traction work. In use it slowly appreciates in output, and 
it is no uncommon experience for a battery rated normally 
at 150 a.h. to give 180 a.h. in everyday service. Могу high 
rate charging is permissible, and has not any detrimental 
effects if not carried on to an excessive degree. Thus in 
emergency it is quite undetrimental to charge at five times 


normal rate for thirty minutes, although normal rate charging . 


is more efficient than high rate '' boosting," it is nevertheless 
exceedingly convenient under some conditions to be able to 
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Fic. 3.—CuRVES SHOWING DISCHARGE OBTAINABLE BY SUPPLE- 
MENTARY NORMAL CHARGE WITH A SHORT DouBLE-RATE Boost. 
charge by the “boosting " method. There are several other 
storage cells using an alkaline electrolyte now being tested 
in various parts of Europe. None of these appear, however, 
to have been employed in electrie automobile service, though 
doubtless the future may bring other steel cells into promin- 
ence. 
" CONTROLLERS, CONTROLLING SYSTEMS, Кс. 


In the case of the lead battery there are objections to 
discharging portions of the battery in parallel sometimes 
instead of in series for control purposes, as this treatment 
may eause injurious sulphating, and a not uniform behaviour 
of the cells as a whole. The objection, however, has no 
weight in the case of nickel-iron cells of the Edison. type. 
From the efficiency standpoint the series-parallel method of 
control is in advance of the systems using resistances which 
have displaced it, and future practice might reinstate the 
systern with considerable advantage if mechanical difficulties 
be overcome. Modern vehicle motor controllers are mostly 
of the continuous torque drum type, operated by а lever, 
geared up by meshing with a small spur pinion on the drum 


shaft. Usually a series of five or six speeds is provided— 


the highest being that obtainable with full battery voltage 
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across the motor, together with a field partially shunted by 
а resistance of the iron-grid type. Ав a rule the controller 
handle is operated іп a horizontal plane underneath the 
stecring-whecl, a press-button being incorporated on the end 
of the handle to actuate an electric warning signal. Other 
refinements include the automatic breaking of the current 
when putting on the emergency brake, which latter, par- 
ticularly on commercial vehicles, is interlocked with the 
controller. Yet another modification employs solenoid con- 
tactors of the railway type to operate the controller. Electric 
breaking does not appear to find favour in American practice. 
Charging plugs were the oecasion of much confusion and 
waste of time in the earlier days of the American industry. 
This matter should, in the opinion of the authors, be discussed 
in England as early as possible by those interested. Much 
trouble afterwards would be saved by the adoption of a soundly 
designed plug right from the beginning of the movement. 
Some notes then follow in the Paper on lighting arrangements 
for clectrie cars, and the use of ampere-hour meters for reveal- 
ing the state of the battery. 


| TRANSMISSION. 

The simplest of all transmissions is that eraployed in the 
Cedes motor wheel, which has done useful work for ambulance 
and fire brigade work in London. The motors are of the 
distributed.field multipolar type. They are completely closed 
against water and dust. There are several so-called wheel- 
drives to the eredit of American designers. Of these the 
Walker gear uses a single motor to drive two wheels, the 
actual drive being transmitted by an epicyclic gear running 
in oil. In the Commercial Car each wheel has a separate 
motor transmitting its torque through a double reduction epi- 
cyclic gear to an internally cut ring similar to the Walker. 
In the Couple-Gear motor wheel, each wheel encloses a 
motor, the shaft of which engages by means of small bevel 
pinions with two parallel bevel rings, one pinion with one 
ring, the other with the second ring. An advantage of whecl- 
drive lies in its being possible to apply front or four-wheel 
drive. Double chain drive is at present almost universal on 
commercial vehicles, the first reduction being effected by a 
silent chain of the inverted tooth type. Final drive is usually 
by unenclosed roller chain. A tendency for light transmission 
is shown in the Commercial light rear axle, а totally enclosed 
worm-driven rear axle and motor in one unit. Among 
pleasure cars few retain the chain drive, but only one uses 
worm gear. In some cases the first reduction is bv silent 
chain. One, the Church-Field, employs а planetary gear on 
the transmission. shaft, the low speed being geared down. 
No two makers’ systems are alike, and this applies to Europe 
as well as America. 

GENERAL FEATURES. 

The impression that electric cars must necessarily be 
ugly is dispelled by the first Arrol.Johnson-Edison coupé 
designed in collaboration with Mr. J. F. Monnot, which has 
recently been undergoing trials. Regarding the weights of 
commercial ears, being essentially moderate speed machines 
it should be possible to make them slightly lighter than 
their petrol competitors, particularly in the case of the heavy 
tvpe of passenger machine. The somewhat heavy design 
ndopted by American manufacturers may be due to the bad 
roads. It is likely that the roads of the United Kingdom 
may permit of a lighter design. The most usual position 
for the batterv is amidships and longitudinal. | In one or 
two cases the battery is mounted in two trays, one on each 
side of the chassis, which can be pulled out sideways on 
castors, the side lid of the battery-box serving, when hinged 
down, as a horizontal platform for this purpose. It is not 
usual to make provision for unshipping the battery in place 
of a “freshly charged " renewal. Practice favours rather the 
method of giving a vehicle a battery adequate to deal with 
an average дау» work. 


Frectie VEHICLE Morons. 

The series motor is employed in automobile work almost 
exclusively, its high starting torque constituting a practical 
advantage that so far has offset the defects of momentarily 
heavy copper losses and consequently reduced efficiency during 
acceleration periods. Experiments have been made with 
compound wound motors, and with regenerative making 
systems, but there seems little likelihood. of such systems 
finding favour with the lighter types of vehicle, although for 
heavier work the possibilities are more hopeful. There is 
considerable variation in the methods adopted by American 
manufacturers for rating their motors. The authors suggest 
that a rational method of rating vehicle motors would be to 
define normal rating as that b.h.p. output required on a hard 
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level rolled dry road with vehicle full loaded—this figure being 
taken as an average for, say, a mile journey each way. after 
the car had done an hour’s work fully loaded on an undulatin 
road. The index of overload capacity should then be бүре 
аз а percentage measure of the current value allowable for 
-thirty minutes as compared with normal current. On an 
average the best practice inclines to motor speeds of 800 to 
1,000 r.p.m. The desirability of enclosing a vehicle 
motor makes the temperature difficulty greater, and it 
is suggested that some attempts at internal ventilation might 
be practicable in spite of dust troubles. The usual construc- 
tion of these machines favours a carcase of cast-steel, gener- 
ally of the four-pole type. Considering the extra cost of 
making the field carcase from laminations would be hardly 


more than 15 per cent., and that a reduction in weight . 


of 25 per cent. is claimed for this method 
of construction, there appears to be an opening 
for improvement in such a direction. From characteristic 
curves it can be seen that a motor taking 50 amperes at 
80 volts can be operated over a range of from 2 h.p. to 11 h.p. 
without the efficiency falling off below 80 per cent. A steep 
` torque-current curve is also obtained. In the “J.L.” machine 
a radical departure in design is made. In place of solid salient 
poles the field frame is built up from laminated multi-polar 
stampings somewhat like an armature turned inside out. The 
field windings are of strip form and are connected in а con- 
tinuous series forming 8 closed circuit like an armature wind- 
ing. A saving in weight of 80 per cent. is stated to be 
possible. as compared with the results attained using average 
construction. | | ` 
Tae C.M.B. AND Tuomas SYSTEMS. 


The main object of the system developed by Messrs Mac- 
farlane & Burge, as applied to battery traction, is to employ 
electrical means of limiting the maximum discharge of the 
battery to some predetermined rate. The system in which the 
now well-known C.M.B. converter is employed to supply a 
variable voltage to the driving motor was fully described in 
Messrs. Macfarlane & Burge's recent Paper before the Institu- 
tion of Electrical Engineers (see ELECTRICAL ENGINEERING, 
Feb. 29th, 1912, p. 101). The control is entirely by small 
rheostats in the excitation circuits, and regenerative making 
is obtainable. In traffic work as much as 17 per cent. of the 
energv can be restored to the battery by this means, and 
verv low consumption of current has been recorded. 

As is well known, the Thomas Transmission system was 
originally evolved with the idea of making available an in- 
finitelv variable speed torque gear change, and as such is 
used in conjunctian with petrol engines on road and rail 
vehicles (see ELECTRICAL ENGINEERING, Mav 4th, 1911, p. 236, 
and Nov. 7th, 1912, p. 627). In this system an epicyclic 
gear always in mesh is used in conjunction with two electric 
machines, and the power is transmitted partly mechanically 
and partly electrically in proportions depending on the excita- 
tion. In the modification for battery-driven cars, a shunt 
motor would displace the engine, and would be started up 
lizht, and regulation and control of the speed of the car 
effected by the Thomas gear only. The component machines 
would be coupled up as shown in Fig. 4. The total addition 


Fic. 4.—THoMas TRANSMISSION AS APPLIED TO BATTERY 
VEHICLES. 


to the weight of the mechanical equipment would be approxi- 
mately equal to the weight of a single motor required in 
the direct case, and the extra cost approximately equal to 
the cost of such a motor. The extra weight of the equipment 
is stated to be balanced by the saving possible in battery 
weight. 

A Frost Drive SYSTEM. 

The '"F.R.A.M." front-driven traction was specially men- 
tioned on account of its ingenuity, and a 33-ton vehicle was 
desctibed. In this the whole of the mechanism is mounted 
on a truck which is pivoted vertically so that the two wheels 
mav turn nearly at right angles to their normal direction. 
Steering is effected entirely by electrical means—namely, by 
accelerating one motor above the speed of the other, thus 
causing the whole vehicle to turn towards the faster wheel. 
Breakiug is by regenerative control. The back part of the 
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vehicle is easily interchangeable; thus, for municipal purposes 
the same tractor can readily be converted into a water-cart, 
dust-cart, or waggon. The vehicle can be turned almost in 
its own length. The usual battery equipment is a lead-type 
80-volt, 40-cell accumulator weighing about 18 cwt., and 
giving an output of 240 ampere-hours. On some recent tests 
in London a distance of thirty-one miles was accomplished 
on one charge, including stopping hundreds of times and 
restarting. Current consumption is about 1 unit output per 
mile. These machines are used oonsiderably in Paris for 
municipal purposes. They can be had with either lead or 
Edison batteries. | 


THE PLEASURE AUTOMOBILE. 

While the authors considered that the greatest results in 
the future would be achieved by the commercial vehicle, 
they had a few words to say regarding the private passenger 
car, and that there was a class of user who would welcome 
the '' reliable, noiseless, clean, stateliness '' of the electric auto- 
mobile. In America they were much appreciated by ladies, 
and the lady owner-driver was common. Arrangements have 
been made for the manufacture of twelve hundred pleasure 
car electrics—all propelled by the Edison battery—in the 
works of Messrs. Arrol-Johnstone at Paisley. In the opinion 
of the authors there is a very wide field indeed for the pleasure 
electric, on account of reliability, simplicity, silence, and 
absence of odours, absence of ‘‘ stand-by "° losses, comfort and 
cheapness of operation. 


RuNNING Costs. 

It appears from tests by the Massachusetts Institute of 
Technology that under American conditions the electric is 
from 15 per cent. to 25 per cent. cheaper to run than the petrol 
truck—this in spite of the fact that American users pay 
8d. per gallon for fuel against our ls. 9d.—and that in the 
U.S.A. electricity is hardly ever supplied at less than 2d. 
per unit, whilst it often costs 3d. The Paper concluded with 
a number of tables of running costs of commercial vehicles 
with lead batteries in America, varying from 8:82 d. per mile 
for a 700 lb. van to 23°65d. per mile for а 10,000 lb. lorry. 
The authors were of opinion, however, that a vehicle of the 
last-mentioned size with an Edison battery could be run in 
England at 13°82d. per mile if charging current were avail- 
able at 0°5d. per unit. 


Discvss10N. 


Mr. А. Н. SkEABROOK (Chief Electrical Engineer, Marylebone) 
said that it seemed that the user must decide whether to pay a 
good price for the battery and a small annual maintenance 
charge, or а small price for the battery and a high annual main- 
tenance charge. This was the main difference which everyone 
who was going to use these vehicles would have to consider as 
between the lead and the Edison types of battery. For some 
reason which he was unable to explain, we were absolutely 
behind every civilised country on the question of self-contained 
electrically-propelled vehicles. It was not because of roads: 
ours were as good, and better, than those of other countries, 
and the price of current compared well with any other country 
in the world. He was inclined to think that it had something 
to do with the attitude of the British battery makers, who 
either condemned electrical vehi.les altogether or damned them 
with faint praise. Electrically-propelled vehicles should appeal 
to muificipalities particularly more than to the private user. 
Mr. Christie, of Brighton, had been making interesting experi- 
ments, and there was a possibility of sweeping the whole of 
the horse traction out of the municipal service there. Some 
useful tests had been made recently in his own district with 
the F.R. A. M. vehicle, referred to in the Paper. This was the 
only electric vehicle of which he had had actual experience as 
to cost. It was a French machine, and it had been put at the 
service of the Public Health Service Department of Marylebone 
for some months, and it had been running for seven or eight 
‘days for various purposes. They loaded it up to 1} tons, and 
ran it out on what they called a slopping round and a dust- 
collection round, and also street.sweeping round. Тһе dust 
collection, of course, involved stopping about 1,400 times a day. 
For the sweeping it had to hold a makeshift arrangement of a 
couple of horse-drawn broonis. These were very айси con- 
ditions, the starting and stopping, and the weight and pull of 
the brooms. But in spite of that, throughout the whole tests. 
the units put into the machine were less than one unit per mile 
run, and the ећсіепсу of the battery, motors, and gear was 
approximately 65 per cent. With regard to tariffs, there was 
no necessity, as there was in the case of electric cooking, to 
make a very low rate. He asked members of the Association 
who were considering what to charge to take mto consideration 
the price they could get. It would be quite ridiculous to offer 
an all-round competitive price of Jd. per unit for electric 
vehicles, because in his opinion the value of the service was 
about one penny for very jarge commercial purposes. A firm 
running 50 cars, of couree, would. come іп under special con- 


tract; but he did not believe that even the Authors would say 
` that an all-round usual price of one penny to 134. per unit 
would have any effect as regards restricting the use of these 
vehicles. There was still an urgent necessity for encouraging 
the use of electricity for all purposes. His own district was 
largely a lighting district, and his lighting revenue was a class 
of business he had to keep a very close watch upon. For 
instance, during the last twelve months the introduction of the 
new 16-с.р. metal filament lamp had dropped his revenue con- 
siderably more than £7,000, so that he was keenly on the look- 
out for all other uses of electaicity. 

Mr. W. W. LackrE (Chief Electrical Engineer, Glasgow) said 
that in November last year the Glasgow Corporation ordered 
an electrically-propelled commercial vehicle, which was delivered 
in February of this year. It was sent to Glasgow by rail, and 
the man who was sent to the station to get it, and who had 
never seen the vehicle before, drove it away without any trouble 
whatever. It cost £650, weighed 33 cwt. empty, and carried 
a load of one ton. With one charge it ran from 37 to 40 miles, 
and had done this regularly for four months, during which 
pond it had run from 550 to 600 miles at a cost per mile of 

6d. This compared with 12d. for a similar petrol car at a 
time when petrol was very much cheaper than it was to-day, 
so that there was no occasion to sel] electricity under ld. per 
unit for charging at the present price of petrol. He was warned 
that this electric car would not climb hills, but it had been up 
hills in Glasgow that no horsed vehicle would think of going 
up. They previously had horse vans, which cost £14 each per 
month to run, but the cost of running this electric car and 
з она 20 per cent. depreciation was £19 per month; but it 
should be pointed out that this car was doing the work of two 
vans, so that the Corporation was well in 
Another strong point about the vehicle was that it could be 
used on Sundays at night for special jobs for which the horse 
vans could not be got out. The charging of the battery could 
be done at other times than peak-load times. The cost of work- 
ing the vehicle at 14. per unit worked out to £26 per annum, 
which was equivalent to three domestic consumers. 

Mr. J. CHRISTIE (сан Electrical Engineer, Brighton), like 
Mr. Seabrook, was losing revenue due to the introduction of 
metal filament lamps, in spite of adding on new business at a 
greater rate than before. e had got all the motors that were 
. to be obtained, and, therefore, must look for side lines such 
as cooking and other methods of applying and using electricity. 
In Brighton there was a fleet of 16 or 18 motor-omnibuses 
driven by batteries, owned by a local omnibus company, but the 
routes were soon to be completed for trolley omnibuses. He had 

iven consideration to the question of adapting the electric buses 

or municipal purposes, and hoped that he would be able to retain 
a large portion of the revenue at present derived from the 
"bus company. With regard to the rate for charging, he thought 
ld. was quite low enough. The Brighton 'bus company had 
been paying this in the past, and he had no complaints. It 
behoved supply engineers to try and develop this class of 
business, inasmuch as the vehicles could be һай at times 
when the generating plant might be almost idle. In this way 
they could afford to supply at a very low rate, and the supply 
of ‘current in this way would all tend to reduce works costs 
and to improve the load factor of the station. He had in- 
spected some municipal electric vehicles used in Paris, and 
understood that the authorities were so satisfied that they were 
placing an order for several hundred vehicles, and in a short 
time the whole of the work of the city could be carried out 
by self-contained electrically-propelled vehicles. In that case 
current was being bought from a company at a substantial 
higher price than obtained in England under ordinary conditions. 

ailie SMITH (Convener, Glasgow Electricity Committee) sug- 
gested that the right way to introduce electric motor traction 
was for the Electricity Department to use vehicles themselves, 
and to get the resulus of tests which would enable them to 
recommend it to other Committees of their Corporations. In 
Glasgow the Electricity Committee had adopted the vehicle, 
and the first Committee which the electric vehicles were to be 
recommended to was the Health Committee, for their motor- 
ambulances connected with infectious hospitals. 

Mr. F. Ayton (Chief Electrical Engineer, Ipswich) expressed 
the opinion that the electric battery vehicle business from a 
central-station point of view was going to be just as important. 
He suggested the formation of a special Committee to go into 
the question in co-operation with the manufacturers. "There 
were many points which ought to be settled at an early stage: 
for instance, the uniformity of the charging voltage, the question 
of the standardisation of the charging connections, and the 
rates. They should beware of relying too mnch on experience 
from America, as had been done in the case of tramways. It was 
worth while discussing as to how we should start. Should supply- 
station engineers start by inaugurating a garage or some place 
where cars could go to be charged? Не had spoken to some of 
his automobile friends on this matter, and from what he could 
gather they would not move very quickly in this matter. They 
did not understand the electric vehicle, and were afraid of 
anything electrical, and considered that they had quite enough 
trouble as it was with the electric circuits on the petrol vehicle. 


It would probable be necessary to establish charging stations 
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in each town, and perhaps go a little further and at the first 
outset do any repairs which might be necessary. He admitted 
this was a big question, but it was one which his suggested 
Committee might go into. He would like to hear some 
witnesses’ views as to how to start. In regard to the details 
of design, he was inclined to doubt the wisdom of chain drive 
for commercial vehicles. The manager of the Bradford tram- 
way system, Mr. Spencer, who also ran trolley omnibuses, told 


‘him that the 'buses which he had and which were provided 


with chain drive were going to be scrapped for the reason 
that the chain drive had proved a failure. In the new 'buses 
there would be two motors, one on each side, each driving one 
of the wheels independently through a worm gear, and he 
would like to hear whether Mr. Watson did not think in the 
light of what he had said that the worm drive was probably 
the better method. 

Mr. J. W. Beaucuamp (Chief Electrical Engineer, West Ham) 
could not say that they had sold any vans in West Ham, but 
they had had a large number of inquiries, and he believed they 
would get some business before long. The use of these vans 
should first be pushed for shifting heavy loads at low speeds. 
The future of the thing was really in the hands of municipali- 
ties, all of whom had much of this work. By utilising the vans 
in this way, they could prove the economy of them. The ex- 
perience of the Commonwealth Edison Company in America 
seemed to prove the advantage of the use of such vans by an - 
electric supply department. By utilising them and superseding 
the ordinary methods, for instance, of sending out jointers, &c., 
in big towns, it would be possible to save the cost of such a 
van several times over. ith regard to a tariff, he believed 
that 34. a unit was a very good one, and would bring in a 
revenue of about £25 a year, and as the vans could be charged 
off peak with very little arrangements indeed, the average load 
factor of charging these vans would be 40 or 50 per cent. The 
question of providing charging stations and things of that kind 
was one in connection with which they could begin almost 
immediately to compile a list of places where such facilities 
could be provided. 

Mr. R. A. Снаттоск (Chief Electrical Engineer, Birmingham) 


anticipated a very big business from this class of supply. The 


only way in which electric eupply departments could assist was 
by regulating their rates to aecommodate this class of supply. 
A penny per unit had been mentioned that morning as being a 
fair figure. This was the ordinary charge for power in most 
towns, and that rate could undoubtedly be charged: all day long, 
but he assumed on the top of that rate for current the cost of 
the garage and the handling of the charging would have to be 
added, amounting, perhaps, to another jd. per unit. He was 
of opinion, however, that it would pay to charge a less rate 
than a penny if they could restrict the hours of charging to 
night or to times in the day when the demand was slight. He 
did not favour municipalities undertaking garaging and repair- 
ing of these automobiles. This was hardly within their province, 
and from inquiries which he had made in Birmingham he was 
convinced that the ordinary garage proprietors were fully pre- 
pared to undertake this side of the business. 

Mr. Sykes (Glasgow) thought that it would be quite time 
to regulate the price for current when the electric vehicle 
industry had got formally established. 

Mr. L. B. обден (Chief Electrical Engineer, Morecambe) 
said that the matter interested him, as his Corporation was 
considering the question of the electrification of the Morecambe 
tramways, and wished to avoid adopting the overhead system. 
As probably several of them knew, they had in Morecambe 
petrol tramcars running on a route about a mile long, but if 
anybody suffered from liver complaint a ride on ,these cars 
occasionally would either kill or cure it. From the figures that 
had been obtained from the Edison Storage Battery Company, 
he thought that there was a great future for battery system 
if they could ur extend their guarantee for a period of three 
or four years. The advantage of the electric battery vehicle 
was that, by allowing an overlay of about ten minutes, the 
vehicles could all be charged up in the daytime ready for 
running during the evening, thus necessitating no interference 
with the peak load at all. 

Мг. F. W. Crawrter (Chloride Electrical Storage Со) said 
he believed he was the first driver of an electric automobile in 
this country, in 1888. He believed the first electric vehicle 
which ran in London was one improvised by Professor Ayrton 
in 1885. Then came Mr. Radcliffe Ward's 'bus in 1886, and 
then the Immisch Company in 1888, 1889, 1890, made various 
vehicles for export. It was no good people working alone in 
this matter, and both the battery people and the supply-station 
people must work together. Therefore he welcomed heartily 
the efforts of the authors to popularise the electric vehicle. He 
did not think the pleasure vehicle would be developed in this 
country to the same extent as in America, because there were 
large towns situated large distances apart, and the electric 
pleasure vehicle was used simply as a town vehicle. In London, 
if & person had an electric vehicle to take him to his office five 
or віх days а week, on the other day he might want to go to 
Wales. For commercial vehicles it was quite a different pro- 
osition. There was an enormous field, particularly in shifting 
eavy weights, for the electric vehicle. The Authors gave the 
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average life of a lead battery as being 5,000 miles. This, how- 
ever, was about one-third lower than it ought to be. - 

Mr. Е. S. Grogan (British Electric Transformer Co.) said 
that the question must be divided into two items—namely, the 

leasure vehicle and the commercial vehicle. The question of 
ihe tariff would be decided on the commercial side as between 
the engineer in the district and the commercial firm who were 
running the vehicles, as such arrangements could be made as 
would get the least charging prices during the night. With the 

leasure vehicle it was a different matter. A man might come 
into the town in order to get electricity at any time of the day 
or night, and they could not do that for a penny or anything 
like it. He supported the suggestion that a committee shoul 
be formed to work on co-operative lines so that they would be 
able to loan batteries ready charged from charging stations all 
over the country, and a pleasure vehicle could pay for a charged 
battery that would run him into another town where he could 
return it to the charging station there and take another. 

The PRESIDENT said this question had occupied his attention 
some 10 or 12 years ago, and he felt that if anything was to 
be done at all it would have to be done like the clearing house 
for railways. Standardised batteries would have to be adopted, 
and the larger cars could have to have a larger number, and 
each central station would have a certain number of these 
batteries in their works, a small town a few, and the larger 
towns a larger number, so that the owners of cars would, 
when arriving at a town, go to a central station, where there 
would be facilities for ta ing out their battery and putting 
in a fresh one immediately. e concluded with some amusing 
remarks on the rates charged for electric launch charging on 
the Thames. 

Mr. Watson, in reply, welcomed the formation of a com- 
mittee such as had been suggested. Without the supply-station 
engineers, the vehicle-makers could do nothing. 


AFTER the meeting members inspected the examples 
of electric vehicles which had been brought to Kingston 
as a practical illustration of Messrs. Watson and 
Mitchell’s Paper, and included the now famous Arrol- 
Johnston-Edison car, which successfully accomplished 
the journey from Dumfries to London mentioned in 
our columns recently. Some members also paid a visit 
to the Kingston electricity works, where interest was 
shown in the horizontal Diesel engine sets. A lunch at 
Nuthalls, an enjoyable trip up the river in steam 
launches, a short inspection of the grounds at Hampton 
Court (admission to the Palace was not allowed, al- 
though Mr. Edgcome had offered to guarantee that the 
ladies would not carry hammers), and a supper at 
Nuthalls concluded the day's proceedings. 


ANNUAL GENERAL MEETING 


The annual general meeting was held in the building 
of the Institution of Electrical Engineers on Friday. 


A Birmingham Meeting and President in 1914. 


Mr. R. A. Chattock, Senior Vice-President (Chief Electrical 
Engineer, Birmingham) was unanimously elected President for 
1913-14, and he invited the Association to Birmingham for next 
year’s meeting, an invitation which was accepted unanimously. 


Election of Vice-Presidents and Council. 


Mr. H. Richardson, Junior Vice-President (Chief Electrical 
Engineer, Dundee), was elected Senior Vice-President, and 
Mr. A. C. Cramb (Chief Electrical Engineer, Croydon), Junior 
Vice-President. There were no other nominations. 
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Election of Members of Council. 


According to the Articles of Association, four Engineer 
Members of Council retired, viz., F. Ayton (Ipswich), A. C. 
Cramb (Croydon), F. M. Long (Norwich), and T. Roles 
(Bradford). 


The nominations for the resultant vacancies were: W. Wyld 
(Hampstead), 8. E. Fedden (Sheffield), H. R. Burnett (Barrow- 
in-Furness), A. H. Shaw а), Е. Е. Hoadley {Мианопе, 
Т. Boles (Bradford), H. W. Bowden (Poplar), C. S. Davidson 
(Barnes), W. C. Pickvance (Wrexham), F. Ayton (Ipswich), 
and A. S. Barnard (Walsall). 

The following were elected: 8. E. Fedden (Sheffield), Т. 
Roles (Bradford), F. Ayton ПЫ); W. Wyld (Hampstead). 

Three Chairmen Members retired from the Council under the 
rules, viz., Alderman Crowther (Sheffield), Alderman Sinclair 
(Swansea), Bailie Willock (Glasgow). 

The nominations for the resultant vacancies were: Alderman 


Littler (West Ham), Alderman Sinclair (Swansea), Bailie 
Willock (Glasgow), Councillor Ellaway (Birmingham), Alderman 
Barge (Poplar), Alderman Crowther Sheffield). 


The following were elected : 
Willock, and Alderman Sinclair. | 
The honorary officials were re-elected аз follows :—Hon. 
Solicitor, Alderman Pearson (Bristol); Hon. Treasurer, J. E 


Councillor Ellaway, Bailie 


В. A. CHATTOCK. 
(President of the 1.M.E.A.) 


Edgcome (Kingston); Hon. Secretary, H. Faraday Proctor 
(Bristol). 


COUNCIL’S REPORT 


HE following are the main points in the Council's 
Report, which was taken as read : — 


Sub-Committees.—The Standing Committees during the year 
have been as follows :— 
PARLIAMENTARY.—C. E. C. Shawfield, R. A. Chattock, H. 
Richardson, Alderman Pearson, H. Faraday Proctor, 
J. E. Edgcome, A. C. Cramb, Alderman J. P. Smith, 
Councillor Crowther. 

FINANCE AND GENERAL PuRPOSES.—C. E. C. Shawfield (Chair- 
man), R. A. Chattock, H. Richardson, Alderman Pearson, 
H. Faraday Proctor, J. E. Edgcome, A. C. Cramb, 
W. W. Lackie, C. Furness, F. М. Long, J. Christie, 
S. J. Watson, Alderman Sinclair, T. Roles. 

EprriNG.—C. E. C. Shawfield, G. Wilkinson, Н. Richardson, 
Е. M. Long (Chairman), 8. J. Watson, Š. L. Pearce. 

Information Bureau.—There is not sufficient evidence that 
such a bureau would be adequately supported or be of any 
very material benefit to the members, and the Council consider 
that the present system of filing information with the Secretary . 
would meet all reasonable Toqo remante if members made a point 
of forwarding information likely to be of general use. The 
Council is frequently called upon by members for advice on 
pons arising in their business, and during the past year the 

ave been able to express their viéws on various matters such 
as liability for accidental damage, the action of gas companies 
ee powers to supply electricity, and on various other 
subjects. 

Supplementary Paper.—A Paper by Mr. A. M. Reid, Chief 
Accountant, Dundee Corporation, on ‘‘Reliability of the Total 
Costs per Unit Sold," will be published in the Proceedings. 

Travelling Studentship.—There were again no entries for this. 
The Council feel that the Associates lose much of educational 
value by neglecting this opportunity of extending their experi- 
ence and knowledge. 

Testing of Materials.—In the last annual report (ELECTRICAL 
ENGINEERING, Vol. VIII., p. 373) attention was drawn to the 
apparent lack of reasonable facilities for the testing and certi- 
fication of materials used in the electrical industry, and to the 
steps taken by the Council to approach the National Physical 
Laboratory and the I.E.E. with a view to their co-operation. 
After further consideration the Council felt that the matter 
was one which could be dealt with more effectively by the 
I.E.E., if they would consent to do so, and it was accordingly 
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left to them to continue their investigations (see also ELECIRICAL 
ENGINEERING, Vol. VIII., p. 703). 

Electric Supply Publicity Committee.--The Council were 
approached by the Committee with a view to getting some of 
the larger municipalities to support a scheme financially for 
an extension of the Committee's proposals on a large scale. 
The ditticulty was and is that many local authorities are at 
present debarred from spending money on publicity, and until 
the I. M. E. 4. Bill is passed, the electrical industry will continue 
to be hampered and to be unable to compete with other 
industries iu regard to developing its resources. 

Гайто of Metal Filament Lamyps.—' The Council has, through 
their representatives on the Lamp Standards Committee, been 
kept in close touch with developments, and some time ago 
expressed the view that metal filament lamps should be marked 
with both candle-power and wattage. Eventually, however, it 
became clear that there was a growing disposition on the part 
of makers and central station engineers in favour of rating in 
watts in place of candle.power, and after further inquiry the 
Council had reason to modiis their previous view and to express 
themselves in favour of rating in watts. 

Supply of Electrical Energy Conditions.—These conditions 
needed revision and amendment. They have been withdrawn 
from publication, and a Sub-Committee has been appointed to 
report upon the matter. 

Electric Lighting Bill.—The Bill promoted by the Association 
was down for second reading in the House of Commons on 
June 10th, 1912, but was not reached. Although no progress 
has been made in Parliament this session, a very great deal has 
been accomplished in reconciling the interests of all who will 
be affected by the measure, and there is every reason to hope 
that in the next session of Parliament it will be made evident 
that the one object of the Bill is to increase the output and 
diminish the cost of electricity, and to promote the general 
welfare of the electrical industry for the benefit of the com- 
munity generally, in which efforts every section of the electrical 
industry is concerned. 

^neffeld Corporation Dill.—The Council, at the request of the 
Sheffield Corporation, circularised the members of the Association 
last December asking them to endeavour to get their respective 
Parliamentary representatives to support Clause 83 of that Bill, 
referring to the supply of electric fittings by the Corporation. 

Conditions of Contract.—The Council have under considera- 
tion the standardisation of conditions of contract with a view 
to agreeing upon a document which will be acceptable as a 
basis for such conditions between the purchaser and the con- 
tractor. A joint meeting of representatives of the British 
Electrical and Allied Manufactures Association and the Associa- 
tion has been held, and the negotiations are still proceeding. 
In the meantime the Council has notified the members that the 
proposed conditions have not vet been agreed so far as the 
Association is concerned. 

Meter Loans.—'The Council were asked by the D.E.A.M.A. 
to approach the Local Government Board with a view of getting 
the term extended to ten or fifteen vears. The Council, how- 
ever, felt that it would not be wise to ask for more than five 
years, as in their opinion the purchasing of cheap meters is 
not due to the short loan repayment periods granted by the 
Local Government Board, but to the too common practice of 
municipalities accepting the lowest tender irrespective of other 
considerations. 

Publication of Tenders.—The question of the publication of 
prices of municipal tenders in the technical journals has been 
considered at the suggestion of the B.E.A.M.A., and they 
invited the members not to publish lists of tenders. The 
members with one or two exceptions agreed with the action of 
the Council. 

Exhibitions,—Yhe question of the organising of exhibitions 
and demonstrations has also received preliminary consideration 
by the Associations jointly. 

Census of Production.—At the invitation of the Board of 
Trade, the Council considered the proposed census of production 
form and made certain suggestions for modification. These 
recommendations were subsequently substantially adopted by 
the Board of Trade. 

Joint Conrentions.—At the wish of the Institution of Elec- 
trical Engineers the feeling of the 1.M.F.A. Council regarding 
closer relationship between the two bodies and the holding of 
Annual Joint Conferences in place of the I.M.E.A. Annual 
Conventions was ascertained. The majority were averse from 
the proposal in principle, though several saw no objection to 
au occasional joint conference. Тһе opinion was expressed that 
the interests of the two bodies were entirely different and 
distinctly opposed in some instances, and the Council therefore 
did not consider it to be feasible to hold joint Conventions. 

Constitution of the Council.—Certain changes have been 
decided upon, and these were passed at a special general meeting 
which followed. the ordinary business meeting.  DBrieflv, the 
alterations made consist in the adoption of the method of elect- 
ing Council recently adopted by the I.E. E.. in the increase of 
the engineer members of Council from 8 to 9, the Councillor 
members remaining at 6 as before, and the adoption of a new 
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rule by which an ''honorary " member of Council shall also 
be eligible, who must be a member of the Electricity Com- 
mittee of the President for the vear. . 


Information Bureau.-—A member asked whether it was the 
intention of the Council to drop the proposal for an informa- 
tion bureau altogether. Only the other day he had an inquiry 
form with 16 questions to answer, which, if he had cousci- 
entiously endeavoured to do, woüld have taken him all the 
morning. The Honorary Secretary said that the only difficulty 
in connection with this matter was that of expense. It would 
mean having a paid technical оћсег for the purpose; he thought 
they would have to wait until they got the I.M.E.A. Bill 
through, when perhaps municipalities might be in a position 
to subscribe on some different basis than a mere annual sub- 
scription of a guinea. 

Election of Honorary Member.--A vote of thanks was passed 
to Mr. C. E. C. Shawfield for the services he had rendered 
the Association; he was elected Honorary Member. 


A discussion upon other matters followed, which the Press 
were requested not to report, and the Councils Report and 
Balance Sheet were then adopted. 


Other Business. 


Mr. C. Turnbull (Tynemouth) hoped that there should be 
another discussion tn camera next year, and suggested heating 
and cooking. which had been curtailed this year on account 
of the discussion on the I. M.E.A. Bill. 

Mr. 5. E. Fedden asked if it was proposed to have another 
exhibition of electrical cooking apparatus at the next Con- 
vention, as there should be а number of improvements during 
the year. 

Mr. H. R. Burnett asked the Council to consider seriously 
the question of the salaries paid to central.station engineers 
and their assistants, which were in some cases an absolute 
disgrace to the Association. The Association was in a unique 
position with regard to this matter, inasmuch as they had 
Chairmen Members. 

-The President said that all these three matters would be 
considered by tle Council as favourably as possible. There 
had, he added, been some misunderstanding in certain quarters 
as to why such a subject as heating and cooking should be 
discussed in camera. It apparently was thought that the 
Association had met to discuss the о as to whether or 
not it was possible to cook electrically, and in these circum- 
stances perhaps it was advisable to explain that it was not 
for this reason, but because there were many points the members 
wished to discuss without hurting the feelings of manufacturers. 


Committee re Electric Vehicles. 


Mr. г. Ayton moved ''That a committee be appointed by 
the Council to consider and adopt such measures as may 
found desirable to further the use of the electric battery 
vehicle; that such committee be empowered to co-opt repre- 
sentatives of other institutions, company-owned electric supply 
undertakings. manufacturers, and others directly interested in 
this matter.” 

Mr. A. H. Seabrook seconded the resolution, which was also 
supported by Mr. W. A. Vignoles and Mr. G. Wilkinson, and 
was carried unanimously. 


At this point the meeting was declared private, and the Press 
withdrew. 

Prime Movers for Electric Power.--Mr. R. W. Weekes was 
misunderstood by our Reporter on one point in the course of 
his remarks reported on page 355 of our last issue. In the 
example mentioned in line 24, it is stated that 6 per cent. of 
the total heat in the steam was lost, but what Mr. Weekes 
intended to imply was that 6 per cent, only was abstracted by 
the engine from the steam on its way from the boiler to the 
heating system. 


Electrical Fatalitv.—An inquest was concluded last week into 
the death of F. Hardell, who was fatally burnt on May 1st at 
the Blaydon substation of the Newcastle-on-Tyne Electric 
Supply Co. It appears that the deceased was making some tests 
at the back of a switchboard on some transformers which he 
had connected up against instructions, and accidentally caused 
a short circuit by touching a piece of metal on to a terminal. 


American Hydro-electric Schemes.—-The Bill favoured by the 
New York Conservation Commission, which provided for the 
State ownership and management of water-power schemes for 
the generation and distribution of electrical energy in New 
York State on similar lines to the scheme in operation at 
Ontario, was recently vetoed by the Governor of New York. 
According to the Electrical World (New York), a commission 
is to be appointed to consider this project, and also the Long 
Sault. Niagara, and Genesee water-powers, and to report and 
subinit appropriate Pills for the consideration of the next 
Legislature. 
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QUESTIONS AND ANSWERS BY PRACTICAL MEN 


RULES. 

QuEsrioNS : We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under "Answers to Corre- 
spondents," or replies will be invited from our readers. One 
ehilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editot reserves the right to make no 
award, or to accept only one reply, tf, 1n his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, tf unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “пот de plume,” but, both in 
the case of questions and answers, the competitor’s real name 
and address must be sent with the manuscript ав a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor’s decision ts final. 


QUESTION No. 1,344. 


In what way can the forces on transformer coils due to short 
circuit be determined in three-phase core {уре and single-phase 
shell type transformers with sandwich windings '-J. W. 


(Replies must be received not later than firat post July 3rd.) 


ANSWERS TO No. 1,342. 


What is the greatest error commonly met with when using 
single-phase dynamometer-type indicating wattmeters on power- 
factors down to 0'3 with frequencies varying from 15 to 100 
cycles per second? The instruments consist of a single moving 
coil for the pressure circuit, and two fixed coils for the current 
circuit, no iron being used.—‘‘ Утуо.” 


The first award (10s.) is given to ‘‘Oum”’ for the reply given 
in slightly abridged form below :— 


The errors in dynamometer-type indicating wattmeters, result- 
ing from power factor and frequency variations, are due to two 
fundamental causes :—(1) The very small phase displacement 
between the current through the potential circuit, and the 
voltage to which this circuit is connected. (2) The very small 
phase displacement between the flux produced by the series 
windings and the series current. This may result from masses 
of metal used in the construction of the instrument, and which 


intercept the series flux. If iron is employed for the purpose > 


of augmenting and concentrating the magnetic field, there will 
be a slight phase displacement due to hysteresis. 

If no iron is used in the instruments, and it has been de- 
signed with a view to eliminating eddy currents, we need only 
concern ourselves with the probable error in the instrument 
reading due to cause (1). The armature circuit must neces- 
sarily be slightly inductive, so that the armature current will 
lag by a very small angle behind the voltage. The error that 
results therefrom is inherent, and cannot be entirely eliminated. 
It can, however, be reduced to a minimum by very careful 
design, and in most commercial instruments it does not reach 
a serious figure except under abnormal conditions. 

If the self-induction of the armature coil = Г, the total resist- 
ance of the armature circuit=R and the frequency—/. Then 

9 
tan ф = "s where ¢=phase displacement between armature 
current and voltage. For all practical purposes it can be 
assumed that the armature current is directly proportional to 
E (the voltage), as the error resulting from the variation in the 
armature current consequent upon a frequency change is 
negligible. | 

If C=series current, and @=phase displacement between C 
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and V, the wattmeter will read —- times what it should 


COS 
a E is, the error in the reading expressed as a percentage 
will be | 


SOE ey OSE чи 
cos 8 


On an inductive circuit the wattmeter will read more than it 
should do, whilst on a circuit giving a ''leading"' current the 
reading will be on the low side. | 

This equation also shows that as ф increases the error will 
increase, and vice versa. Equation (1) shows that for a given 
frequency ф will decrease as Ё is increased. This means that 
the error with a low-voltage instrument will be much greater 
than in the case of a high-voltage instrument, as it is usual 
practice to employ the same armature for all voltages, and 
simply vary the non-inductive resistance in series with it to 
give the same armature current. Furthermore, $ wiil increase 
as the frequency is raised, so that, other things remaining the 
same, the error will be greatest in 100 cycles. 

Taking the worst possible case of a low-voltage (say 100 
volts) instrument working on a frequency of 100 at 0'3 power 
factor, and putting the self-induction at an average figure ot 
0:0085 henries, and assuming =5,000 ohms, the error works 
out to only 0°5 per cent. ‘This error will vanish on a frequency 
of 15, whilst on 100 cycles it will be negligible if the power 
factor closely approaches unity. Furthermore, in the case of 
a high-voltage instrument (say one designed for 500 volts), the 
error would be of no practical importance, even on 100 cycles, 
when the power factor is 0°3. “Vivo” will find that instrument 
manufacturers will be willing to guarantee the accuracy of 
“first-grade ’’ instruments on all frequencies and power factors 
hkely to be met with in practice as follows:—1 per cent. 
between middle point and full-scale reading; 2 per cent. at 
25 per cent. of full-scale reading; 5 per cent. at 10 per cent. 
of full-scale reading. This guarantee is in accordance with that 
specified by the Engineering Standards Committee for “First 
Grade " Instruments. : 


The second award (5s.) is made to '" AGATE” for a reply 
given in abstract below :— 


The principal errors met with in single-phase dynamometer 
type indicating wattmeters are due to: Self-inductance of 
pressure circuit, capacity of pressure circuit, mutual inductance 
between current and pressure circuits, eddy currents, and imper- 
fect elasticity of spring or suspension; but, with the exception 
of the first, all these errors are negligibly small in a good instru- 
ment. Indeed, in such an instrument, at all normal frequencies, 
power factors, and voltages, the error due to the self-inductance 
of the pressure circuit is also negligibly small, for in the design 
of the instrument, the pressure circuit is arranged in such a way 
that the reactance is small in comparison with the ohmic resist- 
ance, consequently the current in the thin wire circuit із prac- 
tically in phase with the pressure. At ordinary frequencies, 
under certain conditions, particularly low power factor or low 


circuit voltage. the error due to the self-inductance of the 


pressure circuit may assume serious proportions. 

“ Agate” works out his correction factors as l—tan 6 tan ¢. 
where $-the angle of lag of the main circuit and ќап ө = (ће 
ratio reactance to the resistance of the pressure circuit. 

In the case of а wattmeter where /—0'01 henry, r= 1,000 ohms, 
and the frequency =15 cycles, the correcting factor for cos ф =0°3 
is worked out as 0'99700, which is an equivalent percentage error 
of 0'5 per cent. With a frequency of 100 cycles per second, and 
the same power factor, the correcting factor is 0°98000, or a 
percentage error of 2 per cent. This instrument is intended for 
use on J0-volt circuits. On a circuit of a power factor of 09 
the correcting factors are 0°99954 and 099696 at 15 cycles and 
100 cycles respectively; the corresponding percentage errors 
being 0°04 per cent. and 0°3 per cent. respectively. 

The same instrument is used on 300-volt circuits by increasing 
the resistarce of the pressure circuit to 10,000 ohms. Taking 
the case of the load of cos $ —0'3, and frequency 15 cycles, the 
correcting factor is 0°9997, and at 100 cycles 0°9980, the corre- 
sponding percentage errors being 0:03 per cent. and 0'2 per cent. 
The foregoing examples suffice to show that on low voltage 
circuits of low power factor (such as would be used for the 
determination of iron losses bv the Epstein method) that a know- 
ledge of the instrument constants is of prime importance. Their 
determination is somewhat difficult. but. as a rule, manufacturers 
supply the information with their instrument. 


ANSWERS TO CORRESPONDENTS 


О. HvriN.— We should advise you to write to the Secretarv 
of the Institution of Electrical Engineers, Victoria Embank. 
ment, W.C., for particulars of the examinations. 


Memorial to Lord Kelvin.—A bronze statue of the late Lord 
Kelvin, 10 ft. high. which is the work of Mr. A. Bruce-Tov, was 
unveiled by Sir Joseph Larmor, F.R.S., on Thursday last at 
Belfast. ` 
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A RED-HOT HOT-PLATE 


We recently had the pleasure of inspecting some of the 
latest products of the works of Belling & Co. (Enfield). 
Of greatest interest at the present time, in view of the 
recommendations of the ‘Point Fives" in this connection 
(ELECTRICAL ENGINEERING, June 5th, p. 321), is a 1°5 kw. 
red-hot hot-plate. From the illustration, Fig. 1, it may be 
seen that the hot-plate consists of a cast-iron top and a 
spun-steel well, between which are housed the heating element 
and heat insulation, preventing heat escaping downwards. 
The actual heating element consists of a porcelain former, 
unglazed on the top, but glazed underneath. A number of 
peg-like projections are distributed uniformly over the upper 
surface as shown, and the resister in the form of a small 
spiral of nichrome wire is suitably held in place by the 
pegs. The resistor is divided into two sections, so wound that 
in no case is the pressure between adjacent turns more than 


Fic. 1.—TuHe BrrriNc Hort-P ate. 


a few volts. The heat is equally distributed, and, more- 
over, а too intense central heat is avoided, thus overcoming 
expansion troubles. Three heats may be obtained. When 
the resistor is in position it is covered by a special fireproof 
cement pressed well in. Whilst it is drying current is passed 
intermittently through the wire, so that a’small space round 
all parts of it is formed to provide for expansion when in 
actual use. On the cement is a further layer of a fine heat- 
conducting, non-caking powder which, owing to the con- 
struction of the hot-plate, sustains a continual uniform 
pressure. The leads are brought to the terminal well in 
flexible metallic tube, and by means of the removable bottom 
cover the hot-plate may be entirely disconnected in five 
minutes. The whole plate rests on three locked adjustin 
screws, во as to get correct top level. It should be notice 
that, owing to the construction, no water can drip on to the 
element or into the terminal box. ` 

These hot-plates may be obtained singly mounted on a 
suitable stand, and they are used in the Belling domestic 
cooker, which is provided with side heat in the oven, the 
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Fic. 2.—Front AND Back Views oF THE BELLING DOMESTIC 
COOKER. 


elements of which are easily get-at-able, and yet out of 
harm's way. It may be mentioned that the oven gives ex- 
cellent results, and the whole design appears to make for 
simplicity, ease of operation, cleanliness, and durability, as 
may be seen by the illustrations in Fig 2, which shows both 
front and back views. By using improved fire-bars and wind. 
ing the resistor first into a helix, it is now possible to supply 
single bars for pressures up to 500 volts, and the new terminal 
clip (ELECTRICAL ENGINEERING, June 12th, p. 331) gives а 


large cooling surface to the wire, which is effectively prevented 
from coming in contact with the fixing screw. Thus the 
danger of breaking the wire when connecting up ів 
eliminated. 

_ Among the other specialities may be mentioned a radiant- 
heat grill and many handsome "'electric fires," which are to 
be on the market this season. Messrs. Belling & Co. are 
about to move into larger works at Edmonton. 


BOARD OF TRADE REGULATIONS FOR THE 
ACCURACY OF METERS 


17 pursuance of the provisions of Section 11 of the Electric 
Lighting Act, 1909, and of the provisions substituted by that 


_ section for Section 50 of the schedule to the Electric Lighting 


(Clauses) Act, 1899, and for the corresponding provisions con- 
tained in or incorporated with any special act or provisional 
order relating to the supply of electricity, the Board of Trade 
have made regulations allowing the following limits of error 
for electricity meters, the construction and pattern of which 
have already been or may hereafter be approved by them, and 
belong to the classes of meters capable of ascertaining the 
value of-the supply on continuous current or on single phase 
alternating current circuits. 

Meters in which the maximum current for full load (a) 
does not exceed three amperes—the error at any point from 
one-tenth load to full load must not exceed 34 per cent. plus 
or minus; (b) exceeds three amperes, but does not exceed 
50 amperes—the error at any point from one-tenth load to 
full load must not exceed 24 per cent. plus or minus; (с) 
exceeds 50 amperes—the error at any point from one-twentieth 
load to one-tenth load must not exceed 2 per cent. plus; 
and at any point from one-tenth load to full load must not 
exceed 24 per cent. plus or minus. 


THE GLASGOW ELECTRICAL EXHIBITION 


А TS аге proceeding apace for the Electrical 
and Engineering Exhibition, which is to be held in 
Glasgow from October 28rd to November 15th, at the Zoo 
Buildings, New City Road. The success of the exhibition 
is already assured the large proportion of space let to 
leading firms, and the fact that the British Electrical and 
Allied Manufacturers Association has agreed to give their’ 
support. Among the exhibitors who have already taken space 
are the following: the Glasgow Corporation, British Insulated 
& Helsby Cables, the Electrical Co., Siemens Bros., Anderson & 
Munro, Verity's, Edison & Swan, M. К. Cooper & Co., Electric 
Control, Ltd., British Electric Plant Co., British Thomson- 
Houston Co., Fraser & Borthwick, W. T. Henley's, Bonham 
Scott & Co., Brown, Boveri & Co., Callender's Cable & Con- 
struction Co., Electric Appliances, Ltd., Scottish Vacuum 
Cleaner Co., Magic Appliances, General Electric Co., British 
Westinghouse Co., R. Waygood & Co., Kelvin & James 
White, British Heaters Co., Carrier Co., Simplex Conduits, 
J. Keith & Blackman, Yates Bros, J. Dugdill, Edward & Sons. 
A special feature will be cinematograph demonstrations of the 
uses of electricity. 


| CATALOGUES, PAMPHLETS, &c., RECEIVED | 


BATTERY FANS.—A neat little four-bladed ceiling battery 
fan for use in motor-cars, boats, yacht cabins, motor-buses, &c., 
is described in a new leaflet from the General Electric Co. (67 
Queen Victoria Street, E.C.). 

GAS ENGINES.—A pamphlet from Crossley Brothers, Ltd. 
(Openshaw, Manchester), describes their exhibit at the forth- 
coming Royal Agricultural Show at Bristol, where they will be 
showing а new design of gas and suction gas plant. 


PDL LLLP ALD a APA ALLA 4 49 Jt 9t 4.07.4 tu. 
Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 

“ Electrical Engineering." 


FIBRE, EBONITE, BELTING, &c.—A list from Arthur Cort 
& Co. (3035 Camberwell Road) deals with vulcanised fibre, 
ebonite, vulcanite, Chatterton’s compound, gutta-percha, and 
ша materials, as well as balata, gutta-percha, and cotton 
elting. 
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TELEPHONY AND TELEGRAPHY - 
(INCLUDING WIRELESS) 


The appeals and cross-appeals resulting from the arbitration 
proceedings before the Railway and Canal Commissioners, who 
had to determine the price the Government should pay the 
National Telephone Co. for its undertaking, have been settled 


out of court. It will be remembered that, after the award 
by the Railway and Canal Commissioners, the Post Office 
appealed to the Court of Appeal on the point that nothing 
at all ought to have been allowed for the “cost of raising 
capital, &c." The Telephone Co. then entered cross-appeals 
practically alleging that much of the award was bad. When 
the appeals came before the Appeal Court, which Court thought 
it had the right to hear the appeals, the Telephone Co. argued 
that under the constitution of the Court of the Railway and 
Canal Commission there was no jurisdiction to appeal, but 
if there was, the Telephone Co. would cross-appeal on several 
points. This point was taken to the House of Lords, who 
took the view that there was an appeal from the Court of the 
Railway and Canal Commisson to the Court of Appeal, and a 
preliminary objection taken by the Attorney-General that no 
appeal lay from the Court of Appeal to the House of Lords 
was overruled. As a result of this, the appeal was to have 
been continued in the Court of Appeal before the Master of 
the Rolls and Lords Justices Kennedy and Swinfen Eady on 
Monday, but before the case was called the leading counsel 
held a private consultation with the judges. As a result 
of this it was announced that an agreement had been come to, 
which would be announced on Tuesday next, as certain for- 
malities had to be complied with. 

Owing to the breakdown of a cable in the south-eastern 
district, telegraphic communication between London and 
Woolwich was interrupted last Thursday night, and messages 
were sent round through Eltham. A gang of men from head- 
quarters were at work all night effecting the necessary repairs. 


At the meeting of the Marconi International Marine Com- , 


munication Co. the Chairman announced that the profit had 
increased by nearly £10,000 over that of the previous year. A 
10 per cent. dividend was declared. 

In view of the fact that on and after July 1st time signals 
will be transmitted daily at 10 a.m. and 12 midnight from 
the great Eiffel Tower Wireless Station (in direct connection 
with Paris Observatory), and from the German Norddeich 
station at 12 noon and 10 p.m., the Synchronome Co. 
(32 and 34 Clerkenwell Road) have brought out a complete 
wireless receiving set designed for watch and clock makers. 
The necessary instruments are combined on a neat board 
occupying little space, and the whole outfit is appropriately 
called a '' Horophone." No technical knowledge in the use 
of the apparatus is required, and, thanks to its simplicity, it 
can be sold at a low price. Mr. Hope-Jones, of the Synchro- 
nome Co., points out that the watch and clock trade in 
France were making extensive use of the wireless time signals, 
and sees no reason why the same should not be done here. 
Some particulars of the signals from the Eiffel Tower were 
given in ELECTRICAL ENGINEERING, May 20th, p. 306. 

We have received from the Italian Ministry of Posts and 
Telegraphs a сору of a well-printed and illustrated volume 
partly in French and partly in Italian, forming a complete 
record of the International €ongress on practical telegraphy, 
held at Turin during the Exhibition in 1911. Numerous 
portraits of the participants and views of the actual meetings 
are given, with a full account of the proceedings, which in- 
cluded prize competitions in sending and receiving. Other 
sections are devoted to the Volta commemorations, including 
fétes held at Milan, a postal congress in Rome, and an 
interesting article commemorates the jubilee of the Italian 
postal and telegraphic services. 

On the 17th inst. the Tangier-Arzila line gave out again, 
and telegrams for the French zone cannot now be accepted, 
urgent messages being sent by wireless, and these can only 
be accepted conditionally.— The Campagnie Francaise des 


Cables Télégraphiques successfully repaired the Paramaribo- 
Cayenne cable on the 19th inst., and the recently repaired 
section between Martinique and Paramaribo once more requires 
attention, having failed on the same day.—Telegrams for 
French and Dutch Guiana, as well as for other places 
vid Hayti, are stopped, and messages must be sent 
vid Salinas. 


ELECTRIC TRACTION NOTES 


Direct-current battery storage has been adopted for the 
Wiesenthal single-phase line of the Baden State railways. 
According to Elektrische Kraftbetriebe und Bahnen, the rail- 
way pays a fixed sum to a local supply company for energy 
up to a maximum demand of 1,040 kw., with an increased 
rate for the units taken over this limit; and the batte 
storage has been adopted to reduce the maximum demand. 
The current is supplied three-phase 50 cycles to the sub- 
station at Basle, which contains two three-phase—single-phase 
motor-generators, each with a direct-current machine direct- 
coupled. The single-phase generators supply the railway 
feeders at 15,000 volts 15 cycles, and the direct-current 
machines act as generators, charging the battery at periods 
of low railway load, and at times of heavy demand, as when 
one or more trains are starting, act as motors, taking energy 
from the battery and helping to drive the single-phase 
generators. The battery has a capacity of 2,200 ampere-hours 
at 750 volts, and can deliver 4,800 amperes for a short time. 
The sets are controlled by direct-coupled Danielson double- 
commutator machines, which also provide automatic com- 
pounding of the single-phase generators. It is stated in the 
Swiss papers that some of the German locomotives made for 
this railway have not come up to expectations in their tests, 
and that the aid of a steam locomotive had to be requistioned 
to enable them to start with full load. Alterations are being 
put in hand, but in the meantime an order for two new 
locomotives has been given to the Swiss firm of Brown, 
Boveri & Co. | 

Lectures on electric traction are being given at Euston апа 
provincial centres of the London & North Western Railway 
to members of the staff by Mr. F. A. Cortez Leigh, Chief 
Electrical Engineer to the railway, in view of the approaching 
conversion to electric traction of the Company's suburban 
lines. 

A considerable length of guard-wire which had come into 
contact with the trolley-wire in Harrow Road, near Paddington 
Green, fused and fell into the roadwav one. evening last 
week. No one was injured. | 

The Railless Traction Bill of the Mexborough and Swinton 
Tramways has passed through the Select Committee. The 
much-discussed clause as to road maintenance has been settled 
so that the Company shall bear one-third of the cost of 
certain road widenings. and contribute a fixed sum of gd. per 
ear mile to road maintenance. | 

The London County Council are unwilling to accept the 
clause inserted by the Select Committee in the L.C.C. Tram- 
wavs and Improvements Bill, giving the London United Tram- 
wavs Co. running-through powers over certain of their lines, 
and at Tuesday's meeting passed a resolution that steps 
be taken to secure its deletion. | 

The Board of Trade report of Col. Druitt on an accident 
on the Lancashire & Yorkshire Railway at Sandhills, Liverpool, 
on May Ist, when a steam train ran into the rear of an 
electric train. It appears that the vacuum brake of the 
electric train was defective, and the driver was unable to 
pull up at a signal which was against him, and entered a 
section immediately in front of an express, which dashed into 
the rear of his train. The lack of power of the brake was 
due partly to a hot bearing on a vacuum pump which entailed 
changing over to another pump at the rear of the train, 
which is less effective, and partly to the sticking of the 
plunger of an electrically-actuated valve, so that the connection 
between the train pipe and pump was not fully open. 
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«ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record із compiled by our own Editorial Stag and ss Strictly Copyright.) 


Specifications Published June 19th, 1913 
4 full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 

5,026/12, 5,027/12, and 5,028/12. Ductile Tungsten Filaments. 
J. Hupers (Julius Pintsch A.-G.). The first specification 
describes a process in which a compound of tungsten is mixed 
with between 1 per cent. and 5 per cent. of an oxide or an 
equivalent proportion of a compound of thorium or other rare 
earth metal, an alkaline earth metal or magnesium or zirconium, 
or a mixture. The mass is squirted and reduced in hydrogen, 
so as to avoid the formation of crystalline particles. The 
metals are finally alloyed together. Alternatively, colloidal 
tungsten may be used. In the second specification processes are 
covered for compressing the preliminary ductile filament, 
obtained as above described, by passing it through drawstones 
or rollers and subjecting it to drawing or rolling. According to 
the third specification, a thick wire or rod is formed from the 
paste, as in specification 5,026/12, and is drawn or rolled. 

12,752/12. Ductile Tungsten Filaments. M. М. HUBERS, 
executrix of the late J. HusEns (Julius Pintsch A.-G.). The 
carbonisation and decarbonisation of the filaments, produced as 
above in a reducing atmosphere, is effected with filaments of 
long aggregate length, and is carried out in one step. The fila- 
ments are cut to length after ductile filaments are obtained. 

12,244/12 and 12,469/12. Drawn Tungsten Filaments. С. 
Guapirz. In the first specification а construction of press 
moulds, which permits of pressing the bar in such a way as to 
avoid the possibility of cracking, is described. The tungsten 
powder used is of a fluffy character, and the press mould 
simultaneously and instantaneously releases the compressed bar 
in all three directions, so that it can expand unrestrictedly. 
Two figures. The second specification deals with a method of 
preparing the end of the wire so that it can easily be inserted 
into the draw-plate, for drawing into filaments, without twist- 
ing taking place. A long tapering of the wire at the end is 
effected by treatment in an electrolytic bath containing a 
strongly oxidising electrolyte. The end to-be treated is stretched 
and hangs vertically in the electrolyte, and is connected up as 
the cathode, and is gradually withdrawn upwards. Four figures. 

16,174/12. Automatic Supply System. Н. LEITNER. An 
internal-combustion engine is arranged to drive a dynamo in 
conjunction with which is a storage battery whose principal 
function is to supply the dynamo as a motor when it is required 
to start up the engine. A regulator of the type covered by 
patents Nos. 21,145/04, 25,784/04, and 6,690/06, is used. <At 
the end at which the travelling arm has put all the resistance 
in the main circuit, a trigger is provided. This, when closed, 
completes a circuit from the battery through the solenoid of an 
automatic motor starter. The ignition circuit is interconnected 
with the motor starter, so that the release of the solenoid will 
both disconnect the dynamo and stop the engine. 

24.545/12. Aerials for Wireless. E. Girarpreav. The aerial 
described is for use with high-frequency generators. The con- 
ducting wire consists of two parts: first, the wave-radiating 
part, which is vertical, and secondly, a horizontal part, which 
merely serves for increasing the wave-length. This part is con- 
structed as a flat, horizontal spiral. The former hes between 
the latter and the earth. Three figures. 

25//15. Enclosed Flame Arc Lamps. Crompron & Co. and 
C. Crompton. Up-cast and down-cast circulating tubes are 
provided. The former are heat-insulated and provided with 
heating coils connected in series with the arc. Two figures. 


Specifications Published To-day 


The following Patent Specific2tions will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, E.C., at the price of 8d. each. post free. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

Arc Lamps: Boarpman, 29,160/12. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: FRENKEL [Insulated coils] 12.530/12; Тномрѕом (Ateliers de 
Constructions Electriques de Charleroi) [Starting a synchronous 
and asynchronous machine connected in cascade] 5.481 /13. 

Dynamos, Motors, and Transformers: McLean [Field magnet] 
17,991/12; Siemens Dynamo Works and Howanp [Cooling] 
18,087 / 12. 

Heating: Солллхз and Согтхв [Cable counectors for irons] 
20.776/12; Mayer [Heaters] 29.569 / 12. 

Ignition: Bosca [Short-circuiting gear] 27.403/12. 

Incandescent Lamps: Торнам [Apparatus for feeding pow- 
dered, granular, or like material] 15,547/12. 7 

Instruments and Meters: B.T.-H. Co. and Yovxc. 14.378/12. 


Switchgear, Fuses, and Fittings: Epwarps [Conduit continuity 
devices] 16,318/12; Marks (Clinton Wire Cloth Co.) [Circuit- 
breakers for welding machines] 18,109/12. 

Telephony and Telegraphy: Магсогм [Concrete antenna towers] 
10,542/12; GELL [Automatic switching for ела һу] 12,847/12; 
AITKEN [Telephone exchanges] 12,975) 12; [Telephone switching] 
12,974/14; [Switchboards} 12,975/12; Heurriey [Telegraphy) 
13,155 / 12. 

Traction: | ELEKTROMOTOREN- WERKE 
[Trausporters] 12,855/ 12. 

Miscellaneous: Dussaup 
CHAPMAN (Chapman) [Signalling] 
(G.E.Co., U.S.A.) [Cranes] 18,746/ 12. 


The following Specitications are open to Inspection at the Patent 
Ottice betore Acceptance, but are not yet published for sale. 
Heating: WEINTRAUB [Refractory materials] 20,548 /12. 
Meters: Cie. INTERNATIONALE D’ELECTRICITE, 11,825 /-15. 
Telephony: Sremens & Hatsxe, 12,060/13; [Circuit arrange- 
ments] 12,061/13; [Inductance coils] 12,565/15. | 
Miscellaneous: FEDERICO [Transmitting synchronous move- 
ments by rotating magnetic fields] 12,638/12. 


Opposition entered to Grant of Patents 

9,673/12. Direction ‘‘ Tell-tales.”” J. C. CLARKE and CuHap- 
BURNS (SHIP) ТкгЕс. Co. This specification deals with an 
electrical tell-tale adapted for use with the propellor shafts of 
steamships. It operates in conjunction with the propellor shafts 
and the order telegraph through a differential gear, and a 
pointer is moved over a scale by oam ets. Eight figures. 

2,471/13. А.С. Phase Transformation. Е. SPINELLI. To effect 
the static transformation of three-phase current into single-phase 
current with three times the frequency by connecting the 
secondaries of three single-phase transformers with highly 
saturated cores in series and feeding with the тене ари 
current. Alternatively а four-core transformer may be used. 


Expiring and Expired Patents 


The following Patents expire during the current week, after a Ше 
of fourteen years :— 

13,509 of June 29th, 1899. Controlling Electric Cranes. 

J. G. W. ALDRIDGE. The motor is connected to the crane barrel 
through a clutch which is operated in conjunction with the motor 
controller bv the control lever. A separate brake acting on the 
barrel controls descending loads, as on the return motion of the 
control lever the barrel is entirely disconnected. 
. 13,561 of June 30th. 1899. Storage Battery Traction. M. J. 
Barreau. To maintain constant the effective work of the motor 
at different speeds, an induction coil divided into sections is 
arranged to be connected in various ways (the sections in series, 
parallel, or series parallel) between the battery, which is divided 
into as n parts as the induction coils, and the motor. By 
this means the field current may be kept constant, and the speed 
will vary as the applied pressure. The motor is shunt wound. 

15,646 of July 1st, 1899. Traction and Crane Motor. Т. D. 
Номлск. То start, stop, or reverse effectively and economically 
the armature is mounted on a shaft revolving on fixed bearings, 
while the field magnets can revolve freely concentrically with the 
shaft, on which are toothed wheels gearing with toothed wheels 
on the field magnet through wheels connected with the pulley 
shaft, which is concentric with the armature shaft. The motions 
of the pulley shaft are controlled by retarding either the arma- 
ture or field maguet. 


The tollowing are the more important Patents that have become 
void through non-payment of renewal fees. 

Arc Lamps: Јонмѕох & PuirLiPs [Globe] 5,029/08. 

Distributing Systems, &c.: M. Eyquem [Constant pressure 
variable speed dynamo] 4,303/065. 

Dynamos, Motors, and Transformers: C. Н. PnórT [Adjustable 
speed polyphase motors] 4,950/08. i 

Electrometallurgy: Soc. DES PnocÉpéÉs GIN POUR LA MÉTAL- 
LURGIE ELECTRIQUE [Open channel induction furnace] 1,080/07. 

Incandescent Lamps: H. Kuzet [Colloidal filament manufac- 
ture] 5.129/06; J. W. GnEENwoop [Cycle lamps] 5,078/08. 

Switchgear, Fuses, and Fittings: B.T.-H. Co. (E. W. Rice, 
U.S.4.) [Motor-operated remote-controlled Н. P. switchgear] 
4.248/00; В. P. Jackson [Double break switch with rolling 
contact] 4,000/07; A. Н. Curtis, А. Н. Маскіжү, and ADAMS 
Мес. Co. [Locking and indicating push-button switch for lifts] 
4.696/08; Crompron & Co. and C. Crompton [Two-arm motor- 
starter and controller] 4,799/08. 

Traction: С. Harrison [Elec. Rly. Improvement Co., U.S.A.) 
[Flectrically-welded rail bonds] 5.016/08 and 5,017/08. 

Miscellaneous: E. W. ENcELs [Fire and acid proof materials 
containing carborundum] 4.166:00; L. Cnaras, E. RÉQvrILLART, 
and C. Сохта, [Electro-maguetic horn] 4,951/06. 


HERMANN GRADENWITZ 


[Projection apparatus) 5,424/12; 
15,208/12; B.T.-H. Co. 
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| . LOCAL NOTES 

Aldershot: Electricity Accounts.—A working net profit of 
£508 is reported, with £31 deposit interest and £264 brought 
forward; £477 is to be transferred to reserve and the re- 
‘mainder carried forward. 

Batley: Electricity Accounts.—Last year's deficit of £37 
has been turned into a net surplus of 19s. 4d. The gross 
profit was £3,271, nearly all of which was absorbed by capital 
charges. ` 

Bedford: Diesel Engine Prices.—The inquiry held in April 
on the application for a loan of £11,590 for plant extensions 
was reopened on Wednesday of last week, when evidence was 
taken regarding the reasons for certain differences in the prices 
in the tenders for Diesel engines, and an arrangement that 
had been made between four of the five firms who had been 
asked to tender. A long report of the inguiry appeared in the 
Bedfordshire Times and Independent of June 20th. 

Bexhill: Electricity Accounts.—A profit for the year of 
£1,086 has been made, and after deducting £421 for public 
lamps and meters there remained a balance of £421. During 
the coming year a new switchboard is to be erected at a cost 
of £500. 

Blackpool: Electricity Accounts.— With a total income of 
4£40,333 and expenditure of £20,928, there remained, after 
- meeting capital charges, a surplus of £6,226, of which £2,426 
has been transferred to reserve and £8,800 to the general 
district fund. The capital account now stands at £218,007; 
4,725,049 units were generated during the year, with a maxi- 
mum load of 8,179 kw. and a plant capacity of 6,550 kw. 

Clones (Ireland): Electricity Supply.—Messrs. Henry 
Jenkinson & Co., accountants, 29 Rosemary Street, Belfast, 
are promoting a company whose object it will be to introduce 
electric light into the town of Clones. Mr. Charles Ferguson, 
Electrical Engineer, Fermanagh Street, Clones, has consented 
to act as managing director. 

Colchester: Electricity Accounts.—The year's working has 
resulted in a gross profit of £7,268, which, after meeting 
capital charges, leaves a final surplus of £591 (against £122 
for last year). There has been an increase in the works costs 
due to rise in price of fuel, but other items have decreased; 
1,555,425 units were sold, which is an increase of 58,000 over 
the previous year. | 

Hereford: Electricity Accounts.—The gross profit for the 
year of £3,035 has bcen insufficient to meet the capital 
charges, and a deficit of £448 has resulted. The under. 
taking has suffered severely from decreased demand due 
to metal filament lamps. 

Kettlewell: Electricity Supply.—At this little village in the 
Upper Wharfe Valley, Yorkshire, a water-power plant was 
opened recently, which is said to be the smallest public supply 
station at work. It was established by a local company at 
a cost of £625, and has a capacity of 400 lamps. Overhead 
distribution is used, and the mains are attached in most 
cases to the chimneys of the houses. 

London: Stepney.—Notwithstanding the increased cost of 
coal, the net profit of £11,507 is only £1,250 less than the 
figure for the previous year. Of the balance of £13,760, 
including the amount brought forward from last year, £1,125 
is to go towards capital expenditure, £2,711 is to be written 
off capital expenditure, £8,442 carried to reserve, and £1,482 
carried forward. The works costs have been reduced to 
0°594d. per unit, which is claimed to be the lowest in the 
County of London. | 

Stoke Newington.—A clause is to be added to the conditions 
of the tariff providing for a minimum charge of 18s. 4d. per 
quarter in the case of a consumer failing to take a supply 
to that amount in any quarter. | 

Lynn: Electricity Accounts.—The nct profit, after allowing 
for capital charges, works out at £876. Of this £246 will 
be devoted to paying off capital expenditure for last year on 
meters, mains, &c., and the remainder in part payment for 
extensions now proceeding. The total units generated were 
44,438. 

Newport: Electricity Accounts.—The year's working has 
resulted in considerable increase in revenue with only slight 
increase in expenditure, but there is still a loss on the under- 
taking of £1,093 on the supply department, and £2,326 on the 
tramways. 

Skegness: Electricity Supply.—Crompton & Co. have given 
notice of their intention to apply for a provisional order for 
the supply to the district. 

Tempo (Ireland): Electricity Supply.—The inhabitants of 


Tempo have decided to have a plant for electric lighting 
purposes installed. A company has been formed and the 
necessary capital subscribed. It has been decided to accept 
the tender of Mr. J. S. Loughlin, Bundoran. for the installa- 


tion of the plant, which will be proceeded with immediately. 


West Ham: Electric Automobiles.—We have received a 
copy of the excellent booklet with which the Corporation 
electricity department are circularising manufacturers and 
others in their district. The advantages of the vehicles pro- 
pelled by the Edison battery are well put, and we understand 
that a large number of promising inquiries have already been 
received. The department have two Edison vans of their own 
in daily use. 

West Wickham: Electricity Supply.—A Select Committee 
of the House of Lords has decided that unless the West Kent 
Electric Power Co. exercise their powers and give а supply 
to West Wickham within six months the supply may be 
given by Beckenham. The West Kent Co. have had diffi- 
eulties with the Bromley Corporation through whose district 


-= the cables would have to run. 


Weymouth: Electricity Accounts.—The gross profit of 


£4,538, after meeting capital charges, leaves a net balanc 
of £881. 


TENDERS INVITED AND | 
PROSPECTIVE BUSINESS | 
| 


—— —— —À— a 


Generating Stations, Sub-Stations, Mains, &c. 


Bexhill.—A Local Government Board inquiry has been 
held for & proposed loan of £1,900 for substation site and 
mains. 

Ghester.—A Local. Government Board inquiry was held 
last week into an application for a loan of £11,550 for a battery 
with building, boosters, switchgear, &c. 

Costa Rica.— Tenders are invited for the erection and work- 
ing of a hydro-electric plant to supply power to the City of 
Limon and neighbourhood. The plant required comprises two 
Pelton turbines of 414 h.p., two 400 kw. generators, and six 
transformers. Particulars from Commercial Intelligence 
Branch, Board of Trade. 

Kettering.—A Local Government Board inquiry was held 
recently into an application for a loan of £1,600 for feeder 
cables. There was no opposition. 

Londonderry.—A Local Government Board inquiry was 
held on June 14th regarding an application for a loan of 
£13,000 for cable extensions rendered necessary by the 
re-opening of the shipyard which is taking all its power from. 
the Corporation. { 

Loughborough.—The Council has approved the expenditure 
of £11,000 for works extensions and £3,000 for mains. Appli- 
cation is to be made to the Local Government Board for 
sanction to a loan. | 

Whitworth.—An application to the Local Government Board 


‚ is to be made by the Council for permission to borrow £10,065 


for an electric lighting plant. 


Wiring - 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 


Bridport.—Isolation Hospital. 

Bury.—Conversion to electric lighting at Gigg Mills for Bury 
Papermaking Co. 

Grewe.—Co-operative Store. Architect, Mr. G. E. Bolshaw, 


Southport. 
Eccles.—Tenders sre invited for electric light installation 


at the Green Lane Council School, Patricroft. 

King's Langley.—County Council School. U. A. Smith, 
County Surveyor, Hatfield. 

London.—Reconstruction of Tivoli Theatre, Strand. 


Hampstead.—New fire station. 


THE RECORD ELECTRICAL Co., Ltd. 


LONDON OFFIOE : Works: 


CAXTON House, MEASURING BROADHEATH, 
WESTMINSTER, S.W. INSTRUMENTS. MANCHESTER. 
eph Ы , Teleph Е 
Ser. letatik, RECORD'8 PATENT. 166 Асте 
al dAdo ae : ——— me Telegrams Ф p eyrame: 
London" Write for Prices & Particulars. aitrnchan’ 


Manchester.—New secondary school at Harpurhey. 

Pembroke.—New police station. H. H. Thomas, County 
Surveyor, Haverfordwest. 

Rotherham.—New Y.M.C.A. building. 

Scarborough.—Tenders are invited for an electric lighting 
installation at the Workhouse and Infirmary by July 12th. 
Particulars from Tennant & Barres, Consulting Engineers, 
Cathedral Buildings, Dean Street, Newcastle-on-Tyne. 

Sheffield.— Extensions to Union Hospital. 


. Miscellaneous 


Australia.—The principal of & Sydney firm, visiting London, 
wishes to get into touch with United Kingdom manufacturers 
of all classes of electrical goods and machinery. Particulars 
from Information Department, London Chamber of Commerce, 
Oxford Court, Cannon Street, E.C. 

Tenders are invited by Sept. 16th for telephone exchange 
switchboards for Melbourne, and by Aug. 18th for telephone 
parts and switchboards for Adelaide. Particulars from High 
Commissioner, 72 Victoria Street, S.W. | 

Denmark.—A Danish firm wishes to secure the representa- 
tion of United Kingdom manufacturers of armatures and other 
electrical machinery. Apply to the Danish Consulate-General, 
and 9 Byward Street, Great Tower Street, Е.С. 

London: Tenders are invited by H.M. Office of Works for 
а year’s supply of incandescent lamps. (See an advertise- 
ment.) | 

Hackney.—The electricity department has received per- 
mission of the Council to purchase a high-pressure cable- 
testing set at a cost not exceeding £150. 

Norway.—Tenders are invited by the Norwegian State 
Telegraph Dept. for 400,000 metres of double wire. Раг- 
ticulars from Commercial Intelligence Branch, Board of Trade. 


for testing panels (£98), and the Electrical Power Storage Co. 
for cells (£86), have been accepted. 


Siemens Bros. Dynamo Works, Ltd. (Incandescent Lamp 
and Fittings Dept., Tyssen Street, Dalston), advise us that 
they have obtained the following contracts :—12 months’ 
supply of Tantalum traction-type lamps to Rochdale Corporation 
Tramways and Royal Mail Steam Packet Co; drawn-wire 
and carbon lamps to G.N. Ry. Co., and carbon lamps to the 
War Office. 

Among recent orders for Osram lamps from the General 
Electric Co. are those for installations on the s.s. City of 
Paris, running between Liverpool and Caleutta, and the 
Brighton Palace Pier. 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.— Messrs. G. Smith & Son inform us that 
the price of electrolytic copper bars, c.i.f. port of arrival, 
quoted on Tuesday night, was £67 15s. to £68 55. (Last 
week, £69 to £69 10s.) 

Australian Prize Van.—4A prize has been awarded to the 
British General Electric Co. for a delivery vehicle at the 
Annual Show of the Royal Agricultural Society of New South 
Wales at Sydney. 

New Telephone Number.—Osram Lamp Works, Ltd., in- 
form us that on and after Saturday next their telephone 
numbers will be Hammersmith 1500 and 1501. 

Private Fire Brigade Championship.— This competition was 
held at the Guildhall on Saturday last, the 21st June, and as 
a result the Robertson Lamp Section Brigade took second 
place and won the bronze medals; the Osram Lamp Section 
Brigade obtained the fourth place. There were twenty-three 
brigades competing. 

Change of Address.—The British Home and Office Telephone 
Co. (15 and 17 City Road, E.C.) have moved to 125 High 
Holborn, W.C. 

The General Cable Manufacturing Co. have now removed 
to larger and more convenient premises at 15 Garlick Hill, 
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London, Е.С. (Tel.: City, 3408). Large stocks of V.I.R. 
cables are kept at the new stores, and immediate deliveries can 
be effected. 

Agency.—The Arc Lamp-Lowering Gear Co., of Darlington, 
have appointed as their sole agents for London Messrs. Neale 
& Freund, Ltd., who will keep samples at their offices at 
81 Budge Row, Cannon Street, London, E.C. 

Companies Struck off Register.—The names of the follow- 
ing have been struck off the register of joint stock com. 
panies :—Carnarvonshire Electric Traction Syndicate; Empire 
Electric Light & Power Co.; and the Improved Electric 
Supplies, Ltd. 

Liquidations.— The Johnson Secret Wireless Telegraph and 
Telephone Testing Syndicate is to be wound up voluntarily. 
A meeting of creditors will be held to-morrow at 40 King 
Street,. E.C., at 2.80. 

Bankruptcies.—4A third and final dividend of 184. in the £1 
is to be paid in the bankruptcy of J. G. Cunnington and 
H. P. Addison, lately trading as Laing Wharton and Cunning- 
ton, electrieal engineers, 7 Great Newport Street, London. 


Mr. G. W. Humphreys, Chief Engineer to the L.C.C., 
has been nominated to replace Sir Maurice Fitzmaurice as 8 
representative of the Council on the Engineering Standards 
Committee. 

Mr. T. R. Stancombe, of York, has been appointed Com- 
mercial Power Engineer at Bristol. 

Captain T. C. Fitz-Hugh, the Chief Commissioner in the Far 
East, recently appointed by the British Engineers’ Associa- 
tion, left London for Peking, viá Siberia, last Saturday, 
accompanied by his secretarv, Mr. L. B. Stevens. 


——À — +. —— 


COMPANIES’ DIVIDENDS, REPORTS, 
MEETINGS, &c. | 


Aron Electricity Meter.— The report announces a net profit of 
£356,652 to be added to £4,455 brought forward from the 
previous year. After paying the preference dividends at the 
rate of 6 per cent. per annum, & 7 per cent. dividend 1s recom- 
mended on the ordinary shares, with £15,000 transferred to 
reserve, and £5,864 carried forward. The past year's trading 
in electricity meters and taximeters has again been most satis- 
factory, the sales having exceeded those of any previous vear. 
The company's factories have been fully employed, and the 
necessary extensions to cope with the increased business are 
being carried out. 

Edison and Swan United Electric Light Co.—At an extra- 
ordinary meeting of first debenture holders last Wednesday, 
Mr. Ellice Clarke presiding, to consider a scheme for the con- 
solidation of the first and second debenture stocks into one 
stock bearing interest at 44 per cent. per annum, on a show of 
hands the scheme was passed by 9 votes to 8. А poll was, 
however, demanded. At a meeting of second debenture holders 
held subsequently, the scheme was adopted with one dissentient. 
The result of the poll -was declared on Friday to be against 
the scheme, as it fell short by 1,417 votes of the necessary three- 
fourths majority. The scheme therefore cannot proceed. 

Crompton and Co.—According to the Financial Times. the 
directors have drawn up a scheme of reconstruction involving 
the exchange of the existing 85,000 ordinary £3 shares into a 
fresh issue (share for share) with a denomination of £1 per 
share, while, in addition, there will be created 136.000 
nou-cumulative seven per cent. participating £1 preference 
shares, credited as 12s. 6d. paid. These will be offered to the 
existing proprietors at the rate of eight new preference shares 
for every five shares now held. ‘The existing £100.000 of 
debentures will be paid off, but the new company will be at 
өш to make a further amount of £100,000 of five per cent. 

onds. 

R. Waygood and Co.—A profit is reported of £25,288, aa 
£31,541 with the inclusion of the amount brought forward. 
further dividend, making 7 per cent. for the year, is recom- 
mended, with £1.500 put to reserve and £6,691 carried forward. 

J. G. White & Co.—The report gives the net profit on the 
year's trading as £88,797, out of which £10,000 is allocated to 
special dividend equalisation reserve, and £20.000 added to 
general reserve. A dividend of 12 per cent. is recommend 
on both classes of shares, and in addition an extra dividend 
of 10s. per share on the ordinary shares. 
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‘SUMMARY 


THE new buildings at the National Physical Labora- 
tory were opened by Mr. A. J. Balfour on Thursday 
last. (Page 390.) 

THE Annual Report of the Chief Inspector of Factories 


includes the report of Mr. G. S. Ram, the Electrical . 


Inspector, who reports the same number of electrical 
accidents in generating stations as last year, and draws 
attention particularly to the question of switchboard 
fires. The district inspectors report an increase in lead- 
poisoning in accumulator factories, and a special report 
appears on the lighting of foundries. (Page 391.) 

AN interesting Paper on Aluminium Cables was read 
by Mr. Welbourn before the Institution of Mining 
Engineers last month. Mr. Welbourn makes little of 
the difficulty of wiring and jointing aluminium cables, 
and is of opinion that the whole question is one of the 
relative cost of aluminium and copper. Comparisons 
of cost were made, to show at what market values of 
the two metals aluminium cables might come in for 
consideration with advantage. Incidentally, also, 
the question of lead-covered v. vulcanised bitumen 
cables was discussed. (Page 393.) 

THE objections to the Home Office draft general 
regulations made under the Coal Mines Act were con- 
sidered by Lord Mersey at a reference which has just 
terminated. It will now be compulsory to fix signal 
indicators in the winding engine house. (Page 895.) 

THE Patents of particular interest to mining electrical 
engineers and electrometallurgists published during the 


i 


preceding month include one by J. H. Hoadley, for 
producing gas underground in mines and conveying 
it to the surface, and two relating to electric furnaces 
for the production of tin from its ores, and for the 
direct production of iron and steel respectively. 
(Page 395.) 

A METHOD of differentiating between alternating and 
continuous-current mains and ascertaining if they are 
live and if they are carrying current, are discussed in 
our Questions and Answers columns. (Page 897.) 

THE Specifications published by the Patent Office 
last week included one for a storage-battery portable 
jib crane, by the B.T.-H. Co., one dealing with the 
cooling of dynamos and motors, by Siemens Bros. 
Dynamo Works and J. Howard, and a method of detect- 
ing the presence of icebergs or other bodies in the 
neignbournood of ships at sea, by Adam Hilger, Ltd., 
and L. Bellingham. The method requires the use of 
thermopiles or bolometers. Opposition has been 
entered to the grant of several patents, including one by 
C. H. Fischer for drawing tungsten filaments. (Page 
398.) 

THE Oxford Corporation are recommended to accept а 
proposal for the adoption of petrol-electric tramcars. 


Colonel Sir H. A. Yorke has retired from the post of 


Chief Inspecting Officer of Railways for the Board of 
Trade. The single-phase electric railway through the 
I.oetschberg Tunnel was inaugurated last week. (Page 
399.) 

THE appeals against the result of the arbitration be- 
tween the Post Office and the National Telephone Com- 
pany have been withdrawn, and a compromise has been 
arranged. Although the terms were not announced in 
Court, we are able to state that the sum realised by 
the National Telephone Company will enable the de- 


ferred shares to be paid off in full, and it is estimated 


that there will then be a further surplus of considerably 
over £100,000 for distribution. (Page 399.) 

THE Aberdeen Borough Electrical Engineer has been 
awarded £250 damages in a libel action.—An interest- 
ing charge of “stealing” electricity has been heard 
at Weston-super-Mare.—The L.C. C. is not satisfied 
with the offers it has received for the purchase of the 
Musgrave steam engines at Greenwich.—Last year's 
profits from the Brighton Electricity undertaking have 
been transferred to “relief of rates, despite the advice 
of the Borough Electrical Engineer. — There was в profit 
of £8,477 upon the Bradford Electricity undertaking 
for last year, £6,248 at Sunderland, and £7,725 at Hull. 
The Stalybridge Joint undertaking showed a loss of 
£9,124. (Page 399.) 

Two 5,000-kw. turbo-generators and two cooling 
towers are required at Birmingham, mains at Leeds, 
incandescent lamps by the L.C.C., generating plant at 
Roscrea and Mile End, motor-generator at Sunderland, 
and sub-station plant at Hackney. Extensions 
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are contemplated as follows:—Ipswich, £33,500; 
Keighley, £6,800; Hebden Bridge, £3,250. (Page 
399. 

Tas scheme for the reconstruction of Messrs. Cromp- 
ton & Co. has been successfully carried through. Very 
satisfactory reports have been issued by Waygood & 
Co. and the Aron Meter Co. (Page 400.) 


Osram Lamp Patents.—Before Mr. Justice Warrington in the 
Chancery Division of the High Courts on Tuesday, judgment 
was given with costs in default of defence against Messrs. 
David Smith and Co. for infringement of the Osram Lamp 
Patents. 

The *B. & K." Restaurant.—This restaurant, in which the 
cooking is all carried out electrically, is now in thorough work- 
ing order, and a wide variety of appetising dishes can mu 
be obtained.  Luncheons, teas, and dinners are served at the 
usual hours, as well as coffee, chocolate, &c., during the fore- 
noon. 
Road, S.W., and is the property of the Brompton and Kensington 
Electricity Supply Co., Ltd. It was fully described in ELEC- 
TRICAL ENGINEERING, May 8th, p. 255. 


Action for Wrongful Dismissal.—An action for wrongful dis- 
missal brought by Major Glyn (Managing Director of Holo- 
plane, Ltd.) against the company has just been heard by Mr. 
Justice Bailhache and a special jury in the King's Bench 
Division. The jury, after deliberating for less than a minute 
on the evidence, which had lasted three days, found a verdict 
for Major Glyn for £400 damages, as being the equivalent of 
six months' notice. While Major Glyn was managing the Holo- 
plane business, they felt the competition of similar fittings made 
in Germany and sold under the name ''Dilux." This business 
was bought up by the Holophane Company, and the fittings 
sold under the name of ''Holophane." This resulted in Major 
Glyn's dismissal, which, as stated above, the jury found was 
not justified. Evidence by Professor S. P. Thompson, Mr. 
Haydn Harrison, Mr. C. C. Paterson, and others showed that 
the 'Dilux"' glass was slightly heavier, that the absorption of 
light was slightly less, but that the distribution was not quite 
so good as the ''Holophane." 

Electrical Trades’ Benevolent Institution.—A letter from Mr. 
Justus Eck, Chairman of the Committee of this Institution, 
reaches us as we go to Press. Mr. Eck writes :—'' Оп my return 
from Айталы 1 was much gratified to hear of Mr. С. Byng’s 
splendid offer, namely, to give £100 to the funds of the Elec- 
trical Trades’ Benevolent Institution if £1,000 could be raised 
in individual amounts of not less than £50 each, before July 
16th, 1913. In view of the large number of wealthy persons 
connected with and benefiting by the electrical industry, how- 
ever, I am surprised to find that over two months have gone 
by and the donations are still short of the amount by £250. The 
calls on the Institution for grants for temporary relief are 
increasing steadily, although the Committee has fortunately 
been able to keep the sum of the grants down to a low figure 
by their success in obtaining employment for most of the persons 
assisted, and no qualified person who has applied for assistance 
has failed to receive it.” 

British Association.—The preliminary programme for the 
British Association meeting at Birmingham, from September 
lOth-l7th next, has now been issued. Among the papers 
arranged for Section G (Engineering) are ''Some Effects of 
Atmospheric Conditions on Wireless Signals," by Prof. E. W. 
Marchant, and ''The Nature of the Electromagnetic Waves 
employed in Radio-telegraphy, and the Mode of their Propaga- 
tion," by Prof. G. W. О. Howe. Prof. Gisbert Kapp's Presi- 
dential Address, it may also be assumed, will contain some 
matters of electrical interest; whilst there is also to be a 
demonstration of electric cooking appliances. The annual report 
of the Committee on Gaseous Explosions will also be presented. 
In Section A (Mathematics and Physics) the following will be 
presented :—Presidential Address, by Dr. Н. Е. Baker; '' Nature 
of X-Rays,” by Prof. Barkla; Discussion on Radiation; 
"Lightning and Protection from It," by Sir J. Larmor; “А 
New Method of Starting a Mercury Vapour Lamp" and “А 
New Method of Sealing Electrical Conductors through Glass," 
by Mr. J. S. Anderson; “A Direct Method of Measuring Mag- 
netic Susceptibility and Instruments for this Purpose,” by Mr. 
W. Н. F. Murdoch. There will also be a paper by Prof. E. 
Rutherford. In Section B (Chemistry) there will be a discussion 
on the Future of British Fuel, and а paper on the effect of 
impurities in commercial copper, by Mr. F. Johnson. In 
Section F (Economic Science and Statistics) there will be a 
discussion on Canals and Inland Waterways. 


The London Electrical Engineers. 


(To-DaAv) THuRsDAY, JULY 3RD.—C. Company. Fripay, Jury 4тн.— D. 
Company. 'Infantry Drill, 7 to ? p.m. Technical Instruction for all members of 
the Sixth Rate and for all Candidates for Higher Rating, 7 to 9 p.m. 

SATURDAY, JULY 5TH.— Royal Review. 

Monpbay, JULY ттн till Fripay, Jury 11тн. Headquarters open 10 a.m. till 
4p.m. 

SATURDAY, JULY 12TH. Headquarters open 10 a.m. till nocn, 
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THE NATIONAL PHYSICAL LABORATORY 


LARGE gathering assembled at the National 

Physical Laboratory on Thursday last on the 
occasion of the opening of the new buildings of the 
Laboratory by the Rt. Hon. A. J. Balfour, F.R.S. 
The ceremony was held in the new building, in which 
will be constructed a large air channel and other 
apparatus for aeronautical research, and the chair was 
taken by Sir Archibald Geikie, P.R.S. (Chairman of the 
General Board of the Laboratory). A number of 
distinguished men were on the platform. 


Sir A. Geikie in his introductory remarks referred to the 
growth of the laboratory and the pressing need that had existed 
tor such buildings as the fine new administrative block now 
completed. Dr. R. T. Glazebrook added a few words apologisin 
for the incomplete state of some of the new buildings, an 
regretting that they could not be shown fully equipped owing 
to insuthiciency of funds. Lord Rayleigh referred further to 
the financial situation, saying that the Treasury had only seen 
fit to supply half of the £30,000 necessary for the new build- 
ings, and if it had not been for a gift from the late Sir William 
White, the great liberality of the late Sir Julius Wernher and 
Lady Wernher, and a grant of £5,000 from the Commissioners 
of the 1851 Exhibition, the scheme could not have been carried 
out. They were still in want of adequate equipment. Some 
people had regretted that a larger proportion of the work of 
the laboratory could not have been devoted to pure science, apart 
from its applications, but unfortunately this was also a matter 
of funds, and perhaps the future would put them in a more 
fortunate position in this respect. 

Mr. Balfour, in rising to declare the new buildings open, 
dealt with the general question of the raison d'étre of the 
laboratory. lt had often been asked why its work could not 
be left to private enterprise, and if of vital interest to the 
manufacturers, left to the industries themselves; and whether 
the work of standardisation and testing was really so important 
as oP куш the spending of vast sums of public money. With 
regard to the latter question, measurement was the life-blood of 
physical science, although many things, such as life itself, 
could not be measured, and lay at the root of all its applica- 
tions to practice. Such means of measurement as were pro- 
vided at the National Physical Laboratory were not only 
desirable, but if neglected would inevitably cause this country 
to fall behind. In answer to his first question, it was of great 
advantage, both to the manufacturer and to the purchaser, to 
have an independent authority to appeal to, and it was an 
economy of resources to have a central place to which all manu- 
facturers could come on an equal footing. He shared Lord 
Rayleigh’s regret that a larger proportion of the labours of the 
laboratory could not have been devoted to abstract scientific 
investigation. It was to the labours of men working for purely 
scientific ends that mankind would be most indebted in the 
future. He hoped that this truth would sink into the public 
mind and be reflected in a different attitude on the part of those 
responsible for public expenditure. 

Colonel Seely, in proposing a vote of thanks to Mr. Balfour, 
said that if life could not be measured by science, it could be 
saved by science. ‘The investigations of the laboratory into the 
problems of aeronautics had already elucidated concrete facts 
that had undoubtedly saved the lives of many brave men. He 
conduded with a well-deserved eulogy of Mr. Balfour's abilities, 
which elicited a modest reply. The proceedings concluded with 
a vote of thanks to the Chairman. 

The visitors then proceeded to an inspection of the 
new buildings, which include a central block with ample 
accommodation for administrative offices, library and 
lecture room, a north wing for.dealing with the reception 
and despatch of instruments and materials sent in for 
test, and a south wing for the opties laboratories, to 
which some of the work formerly carried out at Kew is 
being transferred. The buildings form the completion 
of a scheme initiated in 1909 at an estimated cost of 
£30,000, to which the Treasury contributed £15,000. 
In 1910 the late Sir Julius Wernher gave £10,000 for 
the metallurgy building, and some additional cost in 
its erection was defrayed by Lady Wernher. The build- 
ing fund was completed by a grant of £5,000 by the 
Commissioners of the 1851 Exhibition, and £4,000 has 
been given by the Drapers’ Company to found a library 
in memory of Sir William White. Further funds are still 
needed to provide equipment. The various other 
departments were inspected by parties of visitors, and 
while tea was partaken of on the lawn the interest was 
added to by the passage of an aeroplane over the 
grounds. 
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The Annual Report of the National Physical Laboratory 
records a large amount of work accomplished in its various 
departments during 1912, as well as work in co-operation 
with other bodies. | 

With regard to the work of electrical interest, Mr. F. Е. 
Smith, in the Physics Department, has nearly completed the 
measurements necessary to determine the absolute value of 
the resistance of the international ohm, and his report indi- 
cates the high order of accuracy which may be expected. Four- 
teen new mercury-resistance standards have been constructed ; 
of these five were for the Japanese Government. The value of 
the international ohm, as found from the old tubes, agrees 


with that obtained from the new tubes just set up within. 


1 part in 100,000. The Laboratory standards of resistance have 
been again compared with those of the Bureau of Standards, 
the Reichsanstalt, and the Laboratoire Central d'Electricité. 
The maximum difference is 11 parts in 1,000,000; the Labora- 
tory and the Reichsanstalt agree within 1 part in 1,000,000. 
The value found at the Bureau of Standards was 1 part in 
100,000 greater. During the year, Mr. Campbell communi- 
саіеі to the Royal Society an interesting account of a deter- 
mination of the ohm by two novel methods, using alterna- 
ting-current and resistances of considerable value. 

A large amount of general testing has been done, including 
2,852 tests, and investigation has been prosecuted into power 
factors of condensers and change of capacity with frequency, 
wave-meter testing and magnetic testing apparatus. A good 
deal of new apparatus has also been set up. In the photo- 
metric division, the most important researches have been the 
determination of the candle power of a set of twenty-four 
tungsten lamps running at 15 watts per candle, an investiga- 
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tion for the Board of Trade into the visibility of ships' lights, 


and a large number of tests for the Engineering Standards 
Committee on metallic filament lamps. These are intended 
to form the basis of a specification by the Committee. Mr. 
Paterson has become Secretary of a sub-committee appointed 
to formulate proposals for the reconstitution of the Inter- 
national Photometric Commission, which will, it is hoped, be 
able to extend its valuable work in conection with problems 
of photometry and illumination. Another series of investiga- 
tions for the same Committee has been on the heating of lamp 
sockets, while much information has been obtained for the 
Admiralty on the dielectric properties of ebonite and mica. 


. Mr. Melsom has carried out some valuable investigations for 


the Institution of Electrical Engineers into the heating of 
flexible cords and cables, while Mr. Rayner read a Paper 
before the Institution, summarising his work on high-voltage 
tests and dielectric loss in insulating materials. In the 
thermometry division, the research work during the latter 
part of the year has suffered on account of Dr. Harker's 
regrettable illness. Earlier in the year an important Paper 
dealing with the discharge of electricity from matter at a 
high temperature was presented to the Royal Society by 
Dr. Harker and Dr. Kaye. 

Among the work proposed for the current year may be 
mentioned the investigation on the magnetic testing of rods 
and strips, including magnet-steel tests, and incidentally the 
more accurate determination of the areas of search coils; 
while in connection with the Research Committee of the 
Institution of Electrical Engineers, some experiments on the 
steel most suitable for magnets may be undertaken. 


ELECTRICITY IN FACTORIES AND WORKSHOPS 


T HE Aunual Report of the Chief Inspector of Factories 
and Workshops for 1912, which has just been issued, 
contains beth in the sectional reports and that of Mr. G. S. 
Ram, the Electrical Inspector, many references to electrical 
working. | 


ELECTRICAL ACCIDENTS. 


Mr. Ham's report records 834 non-electrical (including 
11 fatalities) and 58 electrical accidents (four of them fatal) 
at public supply stations, and 37 non-electrical and 16 elec- 
trical non-fatal accidents at other stations. The non-electrical 
accidents are more by 25 per cent. than in the previous year, 
but the electrical accidents, both fatal and non-fatal, are the 
same in number. The large proportion (27) due to working at 
live switchboards, &c., provokes the remark that risks are often 
taken unnecessarily by engineers and attendants familiar with 
the dangers. This is fully borne out by the details of the 
three fatal cases under this heading. The other fatal elec- 
trical accident was due to & man walking in the dark into a 
cable which was under test in the yard of & substation. 
The electrical accidents reported at factories other than 
electrical stations were 283 in number, of which 15 were 
fatal, and are classified as follows: Arcing of switches, 
23; arcing of fuses, 8; shock or burns from fuses when re- 
placing fuse-wires, 27; portable apparatus, connectors and 
flexible wires, 61; unprotected conductors, switches, ter- 
minals, fuses, &c., 27 (one fatal); working on or near live 
conductors: skilled persons, 32; unskilled persons, 33 (five 
fatal); miscellaneous accidents in electrica] manufacturing 


and repair works—mostly in testing operations, 32; adjusting | 


brushes and cleaning commutators, and flashing at commu- 
tators, 9; miscellaneous, 31 (nine fatal). 

Ten of the cases of arcing of switches were due to switch- 
ing on motors with the starting resistance cut out. Of the 
accidents due to the use of portable apparatus, half the total 
were due to damaged flexible conductors. In one case the 
fusing of the flexible to & portable lamp set fire to petrol 
in a garage. Nineteen accidents due to improperly con- 
structed connectors, and eight to improperly constructed hand 
lamps would have been avoided by following Mr. Ram’s re- 
commendations in previous reports. The fatal case due to 
unprotected conductors occurred to a lad in touching live 
parts (460 volts D.C.) of a controller, the cover of which had 
been left off. Most of the accidents due to skilled persons 
working on line conductors could, in Mr. Ram's opinion, 
have been avoided, as the work need not have been done 
whilst the conductors were live. The five fatal accidents 
under this heading occurred to * unskilled” persons. Two 
were to labourers working on overhead cranes, two to men 
painting transmission line poles when they thought the line 
was dead, and one to an assistant commencing work before 


receiving instructions. The accidents in testing departments 
were less than usual. Among the nine miscellaneous fatali- 
ties; one was due to the very usual cause of a man receiving 
a shock from foot to foot while walking over electrically- 
charged ground. Five occurred in connection with cranes, 
one was caused by disused wires which were still live, and 
in another case a man working near an electric lift under 
erection did not know the gear was live. One accident was 
due to breakage of an overhead wire during a gale. 

Three switchboard fires are reported in public supply 
stations. Mr. Ram recapitulates the circumstances, and 
remarks that in all three cases it was the covering of the 
cables that burned and spread the fire, and although some of 
the cables were in so-called ‘fireproof " composition tubes, 
these appear to have been of little, if any, use in checking 
the spread of the fire. That where the cables are in a 
covered trench or under a ceiling or roof, they are most 
readily attacked, he continues, has been further clearly 
demonstrated іп the case of a fourth station fire which has 
occurred since the period covered by this report. In this last 
case the cables were in a subway some six or seven feet in 
height, and were laid on insulators on racks on each side 
of the gangway. All the cables within about two feet of the 
roof of the subway had their insulation completely burned 
off, but those nearer the ground were practically undamaged. 
In many of the older stations the cables and wires behind 
the switchboards and in cable trenches and subways are 
hopelessly mixed up, so that should a fire be started at any 
point it would be impossible to prevent it from rapidly spread- 
ing and involving the whole. It is a common practice in 
electrical stations for the cables to be taken from trenches 
or subways up the wall of the building to the switchboard 
gallery, the floor of the gallery being cut awav, leaving a 
permanent opening some 12 inches wide all along for the 
cables to pass through. Two of these fires show the danger 
of this opening in the floor by allowing the fire to pass 
upwards and involving the switchboards in the gallery or 
room above. So long as cables with inflammable insulation 
are used in electrical stations, it is obvious that some safer 
system of isolating and protecting them is necessary if the 
possibility of such disasters is to be prevented. There are 
no doubt difficulties in manv stations on account of the 
large number of cables which have to be accommodated, but 
it might be practicable in many cases to separate the cables 
in channels of brick ог stoneware in such a way as would 
prevent the spreading of a fire from cable to cable. The 
small wires for instruments, regulating resistances, &c., are 
often & source of danger, being poorly insulated and looped 
about anvhow at the backs of the switchboards. It is 
generally recognised that inflammable woodwork, particularly 
soft wood, should not enter into the construction of switch- 
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boards, yet I recently found a new high-tension three-phase 
switchboard in a public supply generating station practically 
enclosed in woodwork; the bus-bars were just below a match- 
board ceiling, and the whole passage-way at the back of the 
open-fronted cells was enclosed by deal boarding. Whilst 
there has been a very great advance in the design of high- 
tension switchboards during the last few years, the same 
attention has not been given to the design of direct-current 
medium-pressure boards. These switchboards are commonly 
arranged so that it is impossible to do any work upon them 
without danger of making a short circuit. Many of the short 
circuits due to men working on the live conductors have 
been between one conductor and. the earthed framework. 
There is nothing impracticable in protecting the framework 
by slate or other suitable material and protecting bolt heads 
on the front of the panels in such a way as to overcome this 
danger, or in putting more divisions between adjacent con- 
ductors of opposite polarity, and the extra cost involved 
would be well repaid by the increased security against acci- 
dent and breakdown. Again, in comparatively few stations 
are insulated spanners or special tools provided for use on 
live switchboards. There are still many examples of switches 
and switch fuses not arranged "so that the hand cannot 
inadvertently touch live metal." 

Of the above 18 fatalities directly due to electric shock, 
five were on high-pressure or extra-high pressure alternating- 
current systems. Ten were on medium-pressure alternating 
systems; six of these were shock to earth on three-phase 
systems of which the pressure between phases was 440 volts 
or less, and as the neutral point was earthed in probably 
each ease, the pressure received would not execed 250 volts 
in any instance. One was from a 200-volt single-phase 
system. Of the two on direct-current systems, one was on 
a 460-volt three-wire system, but not having the middle wire 
earthed, and the other on a 220 volt two-wire system. 

In only nine cases is it clear that any attempt was made 
to resuscitate the victim by means of artificial respiration. 
Mr. Ram emphasises the importance of not only applying 
artificial respiration in every case, but continuing it a 
sufficiently long time, and quotes medical opinion to the 
effect. that ‘‘ practically every case can be revived, and most 
of these will make a complete recovery if first-aid is promptly 
forthcoming and properly applied.” 

Leap POISONING IN ACCUMULATOR FACTORIES. 

The reports of the sectional inspectors of the different 
localities, as well as that of the medical inspector, bring 
out the regrettable fact that there has been an increase in 
the proportion of lead-poisoning cases in accumulator fac- 
tories, due principally to the inhaling of dust and fumes. 
This is particularly the case in the South-Eastern District, 
where, in East London alone, there were 13 cases as against 
a total of 19 for the whole of the previous six years. The 
more complete ‘provision of exhaust ventilation is being 
pressed for as a remedy. 

LIGHTING. 

Conditions of illumination are dealt with to an increased 
extent by factory inspectors, and а special report is given 
this year on the artificial lighting of iron foundries by Mr. 
D. R. Wilson. The dull colour of the floor and surround- 
ings, and the frequent presence of dust and smoke, render 
a high degree of illumination necessary, and shadows are 
particularly undesirable. The method recommended is by 
powerful units fixed as high as possible above the floor, and 
spaced comparatively close together. ^ Observations of the 
illumination in a number of actual cases are tabulated. The 
investigation appears to show that the illumination received 
on a horizontal plane one foot above the floor level does not 
fall below 0'5 foot-candle in well-lighted iron foundries, 0'3-0:4 
in fairly well-lighted, 02-08 in moderately, 01-02 in poorly, 
and is below 0'1 in badly-lighted foundries. It would seem, 
therefore, that the lighting cannot be deemed to be adequate 
unless the illumination received on a horizontal plane one 
foot above the floor level is not less than one-third of a 
foot-candle over any part in which work is being carried on 
or over which any person is liable to pass. 

Several of the sectional inspectors refer to illumination, 
and Mr. Skinner (Bristol) in particular is encouraging the 
avoidance of glare by frosted lamps and suitable shades. 
In some cases, such as Leicester, the successful introduction 
of mercury vapour lamps is reported, and from Londonderry 
the inspector writes:—In one large factory 70 16-c.p. 
metal filament lamps were replaced by four mercury vapour 
lamps placed under the ceiling. Although, owing to the light 
being more concentrated with these lamps, the candle-power 
required to give the necessary illumination is greater, it has 


been found that the а is much softer on the eyes of the 
workers and that headache is in consequence less frequent 
amongst the girls than it used to be. 


MISCELLANEOUS. 

The report of the principal lady inspector calls attention 
to the conditions in incandescent lamp factories. In some 
of the sealing-in and exhausting departments, where a large 
amount of gas is continually burnt, unduly high temperature3 
were found. The effect of certain operations on the eyesight of 
the workers has also been inquired into, but complaints of 
eye-strain, though sometimes met with, were not common. 
Glasses of smoked or blue glass are sometimes provided and 
worn for the testing work. In the manufacture of arc lamps, 
the occurrence of electrical ophthalmia among the men was 
met with, but there seems no evidence of anything resembling 
this among those exposed to the weaker light of incandescent, 
lamps, nor of any gradually progressive injury to the sight. 
The Diesel engine explosion at Bray is referred to in the 
special report on dangerous trades, and, after discussing 
some other similar cases, it is remarked that the danger of 
explosion is considerably accentuated if compressed oxygen 


is used for the purpose of starting any type of internal 
combustion engines. 


OSRAM LAMPS ON THE JUNGFRAU RAILWAY 


See time ago we chronicled the fact that electric light 
had been installed on the Jungfrau Mountain Railway in 
Switzerland, and in view of this we think that the accompany- 
ing illustration may prove of considerable interest to our 
readers. The highest railway station in the world, situated 


. 3475 metres above the sea level, on the Jungfrau electric moun- 


tain railway, is lighted by means of Osram drawn wire lamps. 
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THE JuNGFRAU RAILWAY. 


The station having been satisfactorily lighted, the next step 
was the application of these lamps to the illumination of the 
trains. "The above illustration shows one of the trains with its 
three-phase rack locomotive. The nature of the work is a fine 
illustration of the way in which Osram lamps are able to with- 
stand the jolts and jars. | 


MAZDA AUTOMOBILE LAMPS 


A FOLDER dealing with various types and sizes of Mazda 
drawn wire automobile lamps has been issued recently by 
the British 'Thomson- Houston бо. (77 Upper Thames Street, 
E.C.). These lamps are not merely standard lamps made in 
i small sizes, but hive been specialty designed 
for the нт conditions of motor-car 
service. They are tremendously strong, and 
are not affected in any way by jolting or 
vibration, and they are between three and 
four times as efficient as carbon filament 
lamps. The lamps include headlight lamps, 
side and rearlight lamps, and tubular and 
festoon lamps for interior lighting. In each 
class the filaments have been constructed 
with the object of giving the most suitable 
distribution of light for the particular pur- 
pose. The headlight lamp, for example, has 
Mazpa НЕАргАмР. а very small helical coil filament approach- 
| ing as nearly as possible the theoretical 
oint source, so that when used in a parabolic reflector all the 
ight is thrown forward in a parallel beam. They are supplied in 
voltages from 4 to 12, and in candle-powers from 6 to 50. Side 
and rearlight lamps are made in voltages from 2 to 12, and in 
candle-powers from 1 to 12, while the tubular and festoon lamps 
range from 2 to 12 volts and from 1 to 8 candle-power. 


Jury 3, 1918. | ELECTRICAL ENGINEERING — | 393 


Important Notice. 


METAL FILAMENT LAMPS. 


/ 


THE OSRAM LAMP WORKS, Ltd, 
hereby [inform the Trade and the Public that 


A WRIT HAS BEEN SERVED 


by then FOR INFRINGEMENT OF|THEIR 
METAL FILAMENT LAMP PATENTS, on 
the suppliers of 


THE "SERENA" LAMP 
—THE LONDON & PROVINCIAL ELECTRIC LAMP Co., 
24-26, Mitre Street, Aldgate, E.C. 


Manufactured by 
SERENA METAAL GLOEILAMPEN FABRIEK 
NIJMEGEN, HOLLAND, 


and AN INTERIM INJUNCTION will be 
| applied for, 


ANY DEALERS IN OR USERS OF SUCH LAMPS 
WILL BE SIMILARLY PROCEEDED AGAINST. 


Doe 


WHEN CORRESPONDING WITH ADVERTISERS, PLEASE MENTION “ ELECTRICAL ENGINEERING.” 
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ELECTRICAL ENGINEERING IN — 
THE MINING AND METAL INDUSTRIES 


ALUMINIUM v. COPPER CABLES 


Paper on Copper and Aluminium Cables, read by Mr. 

B. Welbourn at the Institution of Mining Engincers 
last month, dealt gencrally with the subject, and on the 
application of aluminium to mining work. His opinion is 
that the question as to whether copper or aluminium is to be 
used will usually resolve itself simply into a comparison of the 
cost of the two systems. As improvements in the methods of 
manufacturing‘ aluminium are likely to reduce the cost of 
production, a reduction in the selling price should follow, 
and should result, he said, in a considerable increase in its 
use for electrical work, unless a corresponding reduction is 
made in the price of copper. 

In comparing the properties of the two metals, the author 
pointed out that there is no Engineering Standards Committee 
standard of purity for aluminium as there is for ш Тһе 
impurities in aluminium bars are chicfly silicon and iron, and 
should not be allowed to exceed 0°71 per cent., at which the 
conductivity of hard-drawn aluminium is 60 per cent. of the 
conductivity of hard-drawn copper at 60° Е. Aluminium 
wire will not withstand hydrochloric acid or alkaline solutions, 
but, on the other hand, the author pointed out that the use 
of an overhead line in Larne Harbour for 10 years shows 
that it is suitable for coast work, and tests made at St. 
Helens have shown that it will withstand a very corrosive 
atmosphere. He recommends it for lines near coke ovens, 
as it resists the action of sulphur dioxide products, whereas 
copper will not. | | 

The following gives in convenient form a comparison be- 


tween the electrical conductivity and weight of copper and . 


aluminium. . 
Copper. Aluminium. 
Conductivity for equal section = 1:00 0:60 
Section for equal conductivity ... ... 1:00 1°666 
Diameter ,, - Ubi "odd 1:00 1:29 
Weight i P boe we 2°00 1:00 
Weight for equal bulk ... .. ... oes 3°30 .1:00 


Because of their larger diameter for the same conductance 
insulated aluminium cables have an electrostatic capacity 
about 14 per cent. greater than that of the equivalent copper 
cables, and this may prove advantageous where alternating- 
current systems are working at a low power factor. | 

The co-efficient of linear expansion per deg. F. is 40 per 
cent. greater for aluminium than for copper. So far as the 
author is aware, this has not been a source of difficulty, but 
it is evident that provision should be made for the expansion 
of insulated aluminium conductors, if they are to be worked 
up to their full current-carrying capacity, as, with insulated 
cables, heat is not rapidly dissipated. The strength of hard- 
drawn copper and aluminium varies widely, and depends on 
whether the material із hot-rolled or cold-rolled. Hot-rolled 
copper gives sufficiently good results for all purposes which 
are being considered, but aluminium for overhead lines should 
always be cold-rolled, despite the greater expense. Cold 
rolling, coupled with improved manufacturing processes in 
England, has increased the breaking-strain of aluminium by 
10 per cent. over that obtained only three years ago. The 
author gave in his Paper a table of the tensile strengths 
which he thinks should be specified for aluminium wire after 
stranding; they vary from 11 tons per sq. in. for a 4 S.W.G. 
wire to 14°75 tons per sq. in. for a 16 S.W.G. wire. He 
nlso quotes an empirical formula suggested by Mr. A. P. 
Trotter, viz., 
tensile strength (tons per sq. in.)=16 5—24 (diam. in ins.). 

Up to the present time there appears to be no case in the 
United Kingdom in which aluminium cables have been used 
for shaft or in-bye work in a mine. In discussing armouring, 
the author pointed out that as the diameter of aluminium 
cables is greater than that of the equivalent copper cables, 
the cost of the armouring is greater. He expressed the 
opinion that compounded Hessian tapes should be used to 
protect the armour, &c., from corrosion, and should be 
impregnated in vacuo with a flexible waterproof compound 
before applieation to the cable. Investigation of cables pro- 
tected with jute string shows that the jute opens at bends 
in the cable and allows the water of the mine to have access 


1 


to the armour. Samples of the mine waters should always 
be analysed. The chief corrosive agents to be guarded 
against in vulcanised-bitumen cables are (1) caustic soda, 
due to electrolysis of salt on the occurrence of a leakage 
of direct current; (2) lime in concrete and mortar; and (3) 
alkaline waters, due to calcium carbonate. There are, he 
said, very few corrosive agents which will attack lead cables, 
and the cases of corrosion which have occurred have revealed 
that the corrosion is the result of chemical action aided by 
electrolysis, and not of chemical action alone; that corrosion 
is almost confined to direct-current circuits; or that the lead 
has not been made continuous and connected to earth. In 
two-phase and three-phase work he had never known a case of 
electrolytically corroded lead, and is confident that corrosion 
of the lead sheathing due to electrolysis cannot occur either 
on A.C. or D.C. circuits if the Home Office requirements for 
the continuity and earthing of the lead and armour on 
cables are followed. 

Al three-core ]lead.sheathed single and double-wire 
armoured cables, and all vulcanised-bitumen double-wire 
armoured cables built to the British Engineering Standards 
Committee's table of March, 1910, for all pressures up to 
and including 3,000 volts, and of all sections of copper con- 
ductors from 0°025 to 0°80 sq. in. area, comply with the Home 
Office Rule 12 (e) (iv). The following table compares the 
cost of 8-core copper lead-covered and V.B., double-armoured 
medium pressure shaft cables. 


Area, Lead-covered, Bitumen. 
square inch. paper-insulated. insulated. 
0:05 eee eee eee eee eee 1:00 1°19 
0:10 vee PT TII ee tee 1:00 1°15 
020. wee Gad. “wees Bek obs 1:00 1:13 


The table below compares the cost of various types of 
cables with copper conductors for in-bye use. 
Sectional area, in sq. ins. 


Description. - 0°05. 0-10. 020. 

(a) Paper-insulated with sector cores, lead- 
sheathed and single-wire armoured... 1:00 1:00 1:00 

*(b) Paper-insulated with sector cores, vul- 

canised - bitumen sheathed and 
single-wire armoured... ... ... ... 110 1:08 1-06 
(с) Vulcanised-bitumen, insulated, with 
roundcores and single-wire armoured 1:18 1-15 1:12 
*(d) Paper-insulated with sector cores, vul- 
canised - bitumen sheathed and 
double-wire armoured ‘“ leadless”’ 
CADICS: wie: dix) vo чаж: eee: See. Vows 
*(e) Vulcanised-bitumen, insulated, with 
round cores and double-wire ar- 
moured Suet ee $6 wee ave, 248 1:38 1:29 


* These cables could also be used for shaft-work. 


The above all comply with all tho Home Office requirements 
for in-bye cables, and the table shows the considerable saving 
in first cost of the lead-sheathed cable as compared with any 
form of bitumen cable. The Home Оћсе Memorandum on 
Rule 12 clearly recommends that double-wire armour should 
be employed even on in.bye cables when no lead sheath is 
used. If this recommendation be followed the saving in first 
cost between items (a) and (d) or (a) and (e) is remarkable. 

In addition to the cases described in ELECTRICAL ENGINEER- 
ING of November 24th, 1910, and February 9th, 1911, in 
which aluminium cables are employed in this country, Mr. 
Welbourn mentioned that the Metropolitan Electric Supply 
Company has in use about 6,000 yards of 0°83 sq. in. medium- 
pressure concentric and triple concentric paper-insulated lead- 
sheathed cable. In Europe, chiefly in France, Germany, and 
Switzerland, extensive use has been made of these cables in 
the streets. The author has scen a list of places in which 
over 800 miles of cable are emploved at voltages varying 
from 240 to 60,000 (single-phase). The City of Zurich alone 
has 238 miles, while the Paris General Omnibus Company 
has in use armoured single-core tramway feeder-cables in- 
volving the use of 300 tons of aluminium, and has on order 
cables amounting to a further 300 tons. 

The market values prevailing at the time of writing the 
Papet—(March, 1913)—were used in working out the com- 
parative prices of insulated cables as follows :— 


1:40 1:31 1:22 
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Copper (electrolytic wire bars), £69 бв. per ton of 2,240 
lbs.; aluminium (electrolytic wire bars), £90 10s. per ton 
of 2,240 lbs. | 

This price of copper is.about 5 per cent. higher than the 
average price for the last 15 years, йш which period it has 
fluctuated between £54 and £122 per ton. On the other 
hand, aluminium has fallen from about £200 per ton to the 
above figure, after making a somewhat artificial drop to £60. 

The author then gave ‘tables comparing the costs of 
aluminium and copper: cables, all designed to comply with 
the Engineering Standards Committee's Specification of 
March, 1910. 

For 0'1 sq. in. 8-core medium pressure copper cables, and 
the equivalent aluminium cables (1°66 sq. in.) he found that 
the aluminium cables is the cheaper in plain lead-sheathed 
cables whenever aluminium wire bars are less than £22 per 
ton above the price of copper bars; in single-wire armoured 
cables whenever aluminium wire bars are less than £10 per 
ton above the price of copper bars; and in double-wire 
armoured cables, only when aluminium wire bars are lower 
in price than copper bars. In all cases, however, the per- 
centage saving is small. 

It is for low- and medium-pressure D.-C. cables that 
the chief economy is shown when. using aluminium. А 
comparison made bs Mr. Welbourn between a 030 sq. in. 
copper single conductor paper-insulated lead-sheathed cable 
and the equivalent 0°50 sq. in. aluminium cable, both being 
built to comply with the Home Office Rules, shows that, 
for a plain lead-sheathed cable, there is a saving of 8 per 
cent. when aluminium bars are £22 per ton greater than 
copper, and that this saving will actually become 17% per 
cent. if at any time aluminium is £10 per ton cheaper 
than copper. With single-wire armoured cables the saving 
is 44 per cent. when aluminium is £10 per ton above the 
price of copper, but with double-wire armoured cable of 
this size, the saving which can be effected by aluminium, 
even when it is £10 per ton cheaper than copper, would only 
be 4} per cent. Comparisons of bitumen-insulated D.-C. 
cables give very similar results. The author also pointed out 
that with larger sizes of unarmoured D.-C. cables the saving 
by using aluminium is greater, and stated also that un- 
armoured concentric and triple concentric aluminium cables 
for pressures up to 650 volts usually show a considerable 
saving over the equivalent copper cables. 

The remainder of the Paper dealt with Overhead Lines and 
Jointing, and we hope to publish this portion, together with 
the discussion, in our next issue. 


ELECTRIC MINING AND METALLURGICAL 
PATENTS OF JUNE 


: Mining. 


HE only patent specification of particular interest to 


mining electrical engineers published during the past 
month is No. 14,494/12 by J. H. Hoadley (President of 
the Consolidated Coal and Iron Co., U.S.A.). The specifica- 
tion covers a method of mining coal which consists in com- 
minuting the coal as it is removed from the seam by con- 
tinuously moving fluids, introducing ìt into a producer, and 
then conveying the gas out of the mine through pipes. 


Metallurgical. 


In specification No. 11,648/12, by W. E. Gibbs (Birken- 
head), is described a process for extracting tin from its 
ores and slags by the electrolysis of the fused mass 
(which is heated in a reverberating furnace). The cathode 
consists of a layer of molten tin and is connected 
by а channel with a smaller vessel containing the liquid 
tin. After the tin has been extracted a similar process is 
carried on with separate cathodes, for the extraction of any 
tungsten, titanium, and molybdenum present. Specification 
No. 16,275/12 by A. Hiorth (Norway) deals with the direct 
production of iron and steel from the ore. Purified gases 
rich in carbon monoxide and nitrogen compounds are, forced 
with air or oxygen into the upper part of the charge of а 
shaft furnace, and also through an electric arc furnace in'n а 
hearth furnace directly connected with and taking up the 
molten mass from the shaft furnace. 
ore with or without a slight addition of carbonaceous 
material. The gas from the top of the shaft furnace may be 
supplied to & gas producer for obtaining the necessary gases. 
They may be preheated by being passed through a jacket 
surrounding the shaft furnace. 


The charge consists of: 
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GENERAL REGULATIONS UNDER THE 
| COAL MINES ACT 


ORD MERSEY, sitting as referee, has had the draft 
general regulations made by the Home Office under the 
Coal Mines Act, 1911, and the objections to them, before him 
from June l7th to 27th. . Few points of special interest to 
mining electrical engineers were raised as the electrical regula- 
tions have already been settled (ELECTRICAL ENGINEERING, | 
February 6th, p. 74). The objections lodged to the General 
Regulations were also announced in ELECTRICAL ENGINEERING 
for May lst, p. 244. 
When regulation No. 68, under the heading ‘‘ Use of Electric 


.Lamps [Section 32]'" came up for discussion, Sir T. Ratcliffe 


Ellis, who represented the Mining Association and the Colliery 
Managere’ Association, asked that the words ''other than Locked 
Safety Lamps’’ might be inserted in the heading, as this was 
what was intended. This was allowed. The regulation itself 
as drafted did not allow electric lamps within yarde of the 
coal face. Amendments were proposed by Sir T. Ratcliffe Ellis 
to give permission to use incandescent electric lamps in any 
part of a mine where the percentage of inflammable gas in the 
general body of the air in that place did not exceed 14. In 
support of this it was pointed out that especially on haulage 
roads (where the greater number of accidents occur) it is ver. 
necessary to have a good light. Witnesses, including Mr. W. C. 
Blackett (President, North of England Institute of Mining 
and Mechanica] Engineers) said that these enclosed lamps were 
safer than safety lamps. Mr. Blackett also eaid that there was 
less likelihood of an explosion resulting from the fracture of an 
incandescent electric lamp in an explosive mixture than a safety 
lamp. .Mr. Redmayne (Н.М. Chief Inspector of Mines) argued 
that in most cases it was dangerous to take these lamps nearer 
the coal face than 300 yards because falls of roof were more 
frequent, and because blowers or temporary blowers of gas 
коша not allow time for the current to be switched off. © 
suggested that electric safety lamps could be used. А safety 
lamp giwng 7 c.p. had, he said, recently been submitted to the 
Home Office for tests. In few cases were the main haulage roads 
carried so,near the face. Evidence was gives of the existence of 
such cases and also of pumps and other electrical machinery 
within that distance which were lighted by electric lamps. 

Mr. Smillie (President of the Miners' Federation) admitted 
that the men had an ‘‘honest fear of electricity " for any 
urpose underground. They did not like electric safety lamps 
Because there was no means of detecting the presence of inflam- 
mable gas. Eventually Lord Mersey said he must allow the 
regulation as drafted, leaving those cases which he was sure 


existed where it would be right to permit the use of electric 


lamps close to the face to be dealt with by special rules. He 
hoped he was right in the attitude he took up, but did not feel 
sure about it. 

Other important regulations were those relating to the proposed 
substitution of a uniform code of signals for signalling for 
both winding and haulage. Regulation 82, relating to winding, 
was finally amended, and it was made necessary for the installa- 
tion in every case of “ап appliance which shall automatically 
indicate the signal to the winding engineman until the signal 
is complied with." This regulation does not come into force 
till July 1st, 1914. It was not made necessary for an indicator 
to be installed for haulage, but evidence was a by several 
mıne managers that they used electric signąlling systems in 
which each signal rang the bell at the sending station as well 
as at every other station in the circuit, so that all stations 
It was argued that with 
this system it was not necessary to repeat the signals as required 
by the new regulations, as if one bell rang it followed that 
all the others did. The regulation relating to repeating all 
signala received was, however, passed. Regulation д1, relating 
to the installation of telephones, was also amended on the 
application of Sir T. Ratcliffe-Ellis, and it now reads thus :— 
“Where in any mine not being a small mine the distance of 
the main haulage from the shaft exceeds 1,000 yards, efficient 
means of telephonic communication shall be provided and main- 
tained between the end of the main haulage and the pit bottom, 
and thence 4o the surface. This regulation shall not apply to 
mines of stratified ironstone in the Cleveland district or to 
mines in any other district, as respects which the Secretary 
of State is satisfied that similar conditions prevail.” 


ELECTRICITY IN MINING 


HIS is the title of & handsome volume, with nearly 

two hundred illustrations, which has been compiled bv 
Siemens Brothers Dynamo Works, Ltd., and is published by 
C. Griffin & Co. at the price of 10s. 6d. net. The first of 
its twenty chapters deals generally with the object and scope 
of electrical mining installations, and this is followed bv 
selected descriptions of large distribution svstems in various 
parts of the world, including the Cambrian Colliery group 
end the extensive system of the Powell Duffryn Steam Coal 
Cc. in South Wales, the interlinked power companies of 
the 3orth.east coast, and some large German systems. After 
a few, words on choice of pressure and system, the plant is 


L] 
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studied more in detail, and reciprocating engines, steam 
turbines, gas engines, Diesel engines, and  water-driven 
generating plant are treated successively with a wealth of 
illustration of actual examples. A few illustrations indicate 
the different types of switchgear that may be employed in 
generating stations, including a particularly neat compromise 
between the desk board and the pillar for remote control. 
The subject of transmission is then completed by details of 
typical examples of transformers, cables, and overhead 
lines. After thus indicating how electric power is supplied 
to collieries, its uses at the pit are studied in more detail. 
Some forty pages, containing as many illustrations, give us 
an excellent idea of modern practice in electric winding 
engines, both as driven by three-phase induction or series 
commutator motors, and by the Ward-Leonard continuous- 
current system. Not the least interesting part is that 
devoted to the load oqualisation, and the battery system, 
with Pirani type of booster, is described, as well as the 
world-famed Siemens-Ilgner flywheel system. Examples of 
such installations are taken from Germany, Austria, Holland, 
France, and South Wales, including some remarkable plants 
where the actual winder is mounted on the headgear right 
over the shaft. Electric pumping plant is also treated by the 
aid of numerous examples, embracing reciprocating and 
centrifugal apparatus, the latter including vertical shaft 
direct-coupled sets for sinking work. The conditions to be 
met by fan motors and air compressors are then discussed, 
and among the examples the interesting Rand turbo-com- 
pressor station at Robinson Deep is illustrated. Other classes 
of apparatus dealt with are underground haulages and hoists, 
and such auxiliary in-bye machines as portable air com- 
pressors, pumping sets and fans. The field of usefulness of 
the electric locomotive, both underground and on the surface, 
is then discussed, and among the examples illustrated is 
the traction system of the Harton Coal Co. A few examples 
of electrically-driven coal washeries, briquette factories, &c., 
are next illustrated, and a few words are added on machinerv 
specially designed for transport in foreign Jands. The next 
chapter puts forward the claims of the electric rock-drill, of 
which the Siemens firms were among the pioneers, and then 
‘we come to the all-important subject of switchgears for use 
below ground, and flame-proof motors and apparatus generally. 
Finally, electric signalling systems for mines and shot-firing 
apparatus are dealt with, and we lay down the book with 
our ideas widened as to the vast store of experience which 
-the Siemens companies have to draw upon, the completeness 
of the study their engineers have given to the subject, and 
the success which is attending their efforts. 


Electric Locomotives at Collieries.—The Harton Coal Co. are 
further extending their electrically-worked railways between 
their collieries in the South Shields district, and have ordered 
a new eight-wheeled, 140-ton locomotive from the A.E.G. 
Electric Co. This locomotive will be 35 ft. in length, and will 
be carried upon two four-wheeled bogies equipped with four 
motors of 70 h.p. each. It will be worked by direct current at 
500 to 550 volta, supplied by an overhead line. The bogie- 
wheel base will be 5 ft. 4 in., and the centres of bogies will be 
placed 18 ft. apart. The locomotive will have a speed of eight 
miles an hour, and a tractive effort of 12,200 Ib. 

Production of Electrical Steel.— There are at the present time 
14 plants in the United States equipped with electric furnaces, 
while five other contracts have been let, says T'he Iron Age 
(New York). From 1909 till 1911 the following countries show 
considerable continuous increases in the production of electric 
steel: Germany and Luxemburg, Austria-Hungary, France, and 
Sweden; but the United States shows a falling off in the output 
for 1910 to 1911 of over 44 per cent. In America the practice 
is generally to take the steel to the electric furnaces in a molten 


condition from Bessemer converters or open-hearth furnaces. 
On the Continent, and to some extent also in this country, cold 
metal is usually charged into the furnaces and melted by elec- 
tricity. In Italy there were four electric furnaces in operation 
in 1911, two in 1910, and five in 1909. In Sweden the numbers 
were 13, 12, and 11 for the three years, and in Germany 15 in 
1911 and 135 in 1910, while in France the number in operation 
in 1910 was 21, compared with 12 in 1909 and seven in 1908. 
[п 1911 almost half the world’s output of 128,510 tons was sup- 
plied by Germany, while Sweden accounted for 2,034 tons only. 
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MANUFACTURED 
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RECORD’S PATENT. | 
CHIEF POINTS АВЕ: | 
Differential Action. 


Only Two Terminals to Connect. 
No Permanent Shunt Coil. 
Magnet can never depolarise. 
Handsome Case. 


Competitive Prices. 


30 Amps. 50 Volts - з 5 O 
90 99 50 99 = H3 12 О 


Liberal Discount to the Trade. 
Further Prices and Particulars, see List C 1. 


THE RECORD ELECTRICAL COMPANY, LTD. 


"Phone, 
Caxton House, 3057 E с Broadheath, 164 


Westminster. S.W. Victoria. Manchester. = Altrincham. 
Agents for South Wales :—Hunter & Swan, Gordon Chambers, Cardiff. 
Agents for Ireland :—Hurst Electric Manufacturing Co., Belfast, 
Agents for Scotland :—C. Y. Hart, Standard Buildings, Glasgow. 


Agents for Afralands ;~Messrs. к Skelsey & Gunther, Exchange Buildings, 
Wirmingy ham. 
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ELECTRIC CONTROL GEAR FOR LIFTS, CRANES AND HOISTS. 


QUESTIONS AND ANSWERS 
BY PRACTICAL MEN 


RULES. 


QUESTIONS : We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questsons which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 

ndents,’’ or replies will be invited from our readers. Опе 
shilling will be paid for the question which we select for com- 
petitive replies in this column. : | 

Answers: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 58. for the one we 
select as second best. Replies should reach this office within 
seven days of the arance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the рарет only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 


good faith. No correspondence will be entered into with regard 


to unsuccessful replies. The Editor's decision ta final. 


QUESTION No. 1,345. 

"HaAnMoNIC" has made up a wireless telegraph installation, 
and he finds that if he simply taps a few feet of flex on one 
side of any lamp in his electric lighting installation, he can 
receive signals from a number of wireless stations, and some 
of these are exceedingly clear. He does this when the lamp is 
actually alight, and he also finds that he still gets signals when 
the main fuses are out, but in this case he believes belonging 
to one station only. How is this explained ? 

(Replies must be received not later than first post, July 10th.) 
ANSWERS TO No. 1,343. ' 

There are twelve three-core lead and armoured cables 
suspended in a culvert. Ten are for three-phase current; two 
are for direct current. I wish to test by some simple method 
in the culvert, without cutting the cables, to ascertain which 
are carrying three-phase current and direct current respectively, 
which are dead and which are alive, but not delivering current. 
There are no link boxes. The apparatus used must be such that 
one man can carry it. How can this be done?—R. S. 


The conditions of the question make the problem rather 
a difficult one, and it is questionable whether there is any 
way to obtain the information with any degrceo of certainty 
in the manner required by the questioner. Few replies have 
therefore been received. An award of 10s. has been made 
to J. F. Romer, who writes as below. Too much reliance, 
however, should not be placed upon tho test, as methods 
relying upon want of balance in three-phase circuits, and 
Be inductive effects, are often liable to give misleading 
results. 


When a lead.covered or armoured cable is carrying an 
alternating current there is usually an appreciable potential 
difference between different points on the metal covering, 
and if any two points are connected by a telephone as a 
shunt, @ characteristic hum will be heard corresponding to 
the frequency. In order to carry out this test, & telephone 
of about 50 ohms resistance and two long flexible wires are 
required. Select a length of the cable which is not touching 
any conductor, and having bared both ends of tho two 
flexibles wind one end of each flexible round the cable 
sheathing, and connect the two other ends to the telephone 
terminals as shown in the diagram. The distance A should 
be made as great as possible. 

On three-core cables carrying three-phase current, if the 
phases were exactly balanced no sound might be heard, as 


the induced E.M.F.'s tend to neutralise each other, but the 
phases are usually sufficiently out of balance for this test 
to be used. If the cables are sufficiently slack so that a 
temporary U-bend can be made, a much better result will be 
obtained by using a search coil of about 50 turns of No. 20 
S.W.G. cotton-covered wire wound into a coil about a foot 
in diameter. This is connected to the telephone, and the 
coil held near the U-bend and parallel to it. Both the above 
methods require a large current to be flowing in the cables. 

After testing all the cables in the above manner, those 
which produce no sound in the telephone should be re-tested 


Telephone 


with the search coil connected to a sensitive galvanometer of 
about 20 ohms resistance (a Unipivot instrument would do). 
On jerking the search coil about in front of the U-bend a 
deflection will be produced on the galvanometer if continuous 
current is flowing in the cable. 

There is no method of distinguishing between cables which 
are dead and those which are alive, but not carrying current, 
without cutting the cables, and since the metal covering is 
earthed a leakage test cannot be used. 


ANSWERS TO CORRESPONDENTS 


INTERESTED.—The conductivity of your armouring is ample; 
that of the copper sheath alone is considerably more than the 
value required by the regulations, which is half that of one 
conductor. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


ELECTRIC PORTABLE TOOLS, &c.—4A collection of leaflets 
from the Westminster Tool and Electric Co. (Suffolk House, 
Lawrence Pountney Hill, Cannon Street, E.C.) gives particulars 
of & variety of patterns of portable electrical.driven drills, 
pillar drills, magnetic holding on devices, chucks and fixing 
plates, electric grinders, and other convenient portable tools. 

COLLicxY CABLES.—The Paper read a short time ago by 
Mr. W. T. Anderson before the Manchester Geological and 
Mining Society on Colliery Cables (ELECTRICAL ENGINEERING, 
March 6th, p. 152), is now available complete with the dis- 
cussion. Messrs. W. T. Glover and Co., Ltd. (Trafford Park, 
Manchester), will be glad to supply,a copy to any of our readers 
who are interested in this subject. . 

GLUvcR’S ALMANAC.—This well-known collection of 
humour, wisdom, and art makes its twelfth appearance, as usual, 
in the middle of the year. The contents appear to be well up 
to the high average already established, and we look forward to 
enjoying each daily slip in due sequence. 


Air Filtration.—A clerical error occurred in our report of Mr. 
J. Shepherd’s remarks during the discussion on Air Filtration, 
published last week (p. 576). ‘The example he gave was of a 
10,000-kw. generator, and not of a 1,000-kw. generator. Our 
readers will doubtless already have divined this from the con- 
text; and, in fact, the machine is actually mentioned as a 
10,000 kw. machine lower down in the report. 


Conversazione of the Institution of Electrical Engineers.—Tho 
annual conversazione of the Institution of Electrical Engineers 
was held on Thursday last at the Natural History Museum, 
South Kensington. About 1,200 members and guests were 
received by the President, Mr. W. Duddell, and Mrs. John 
Smithers and the Council. Enjoyable selections of music were 
rendered by the String Band of the Royal Engineers in the . 
Central Hall, and the Royal Windsor Glee Singers executed a 
varied programme of vocal music with the same ability as on 
previous occasions. 


* 
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(This Patent Record ts compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published June 26th, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 
152/12. Lighting Gas Lamps. Н. S. Cooke and Е. West- 
woop. To light the lamps on automobiles, a circuit is taken 
to the lamps from the magneto or ignition coil through a make 
and break switch, the circuit to each lamp ending in a spark 
gap over the burner. Two figures. | 
P 424/12. Projecting Pictures. 


Е. Dussavp. For projecting 


ictures from transparent or opaque films, &c., low-pressure : 


incandescent lamps (i.e., below 25 volts) emitting a light less 
than 50 c.p. at the normal pressure, are subjected to a pressure 
of 50 to 150 per cent. above their normal pressure, and are 
arabolic reflector or short-focus condenser with 
a ratio between diameter and focal length of 1'8. It is claimed 
that the apparatus gives results as good as when one or two 


hundred times the energy is used in other apparatus. Five 
figures. 

810.576 12. Detecting Presence of Icebergs, &c. ADAM 
Нисев, Lrp., and L. BELLINGHAM. ship is provided with a 


towards the үп 
to be searched. It is connected to indicators through relays 
actuated by changes in the E.M.F. of the thermopile, or in the 
resistance of the bolometer due to variations in the radiation of 
energy to or trom the receiver due to the presence of cooler or 
warmer bodies. Two figures. 

12,530/12. Manufacture of Insulated Wire Coils. L. FRENKEL. 
The whole of the operations of varnishing, fibre-covering, 
baking, &c., are performed while the wire passes from the un- 
winding drum in its bare condition to the drum on which it 
arrives in its finished coiled state. The wire is simply made 
to travel through successive baths, where the desired operations 
are carried out. One figure. 

15,155/12. Submarine Telegraphy. Е. S. HEURTLEY. Morse 
signals are sent into the cable by impulses produced by a vibra- 
ting contact maker controlled by the sending apparatus, so that 
the impulses are in all cases fully completed and of equal dura- 
tion, independently of the contact made by the key. It is 
arranged that consecutive signals are of opposite sign, and the 
speed of the contact maker is controlled by electric retardation, 
mechanical inertia, cams, or by a train of wheels. The dura- 
tion of the impulses is controlled by a relay, and two messages 
may be sent through the cable in the same direction at one time, 
and also code signals may be formed. Five figures. 

14,5/8/12. Ammeters, Voltmeters, and Wattmeters. В. T.-H. 
Co. and А. P. Younc. A thin strip of a conductor on one side 
of a coil is mounted in the narrow air gap of a permanent or 
electro-magnet. This coil is mounted on light strip conducting 
springs, so that on the passage of current it is compelled to 
move bodily across the lines of force. The springs are very 
flexible in the direction in which motion takes place, but stiff 
to motion in other directions. The motion is transmitted to the 
pointer through suitable multiplying gear. Five figures. 

16,518/12. Conduit Continuity Clip. Е. А. EDWARDS 
(Credenda Conduits Co.). А split tapered sleeve or bush is 
knurled or roughened externally or internally, and embraces the 
conduit and enters the adjacent end of a fitting in which it is 
a tight fit. Four figures. 

18,087/12. Cooling Dynamos and Motors. Siemens Dynamo 
Works and J. W. Howard. A transverse air current is set up 
between an inner and an outer casing by a fan on the end of 
the spindle. The inner casing encloses the working parts, and 
the main frame forms the outer casing, while the former com- 

rises two cup-like shells secured to the stator and the shaft 


earings. Two figures. 

18,746/12. Storage Battery Cranes. B. T.-H. Co. (G.E. Co., 
U.S.4.). A hoisting jib, which may be locked in the hoisting 
position, is located at the forward end of a chassis so as to over- 
hang it, and the hoisting gear, consisting of a winding drum, 
motor, and controller, is situated at the base of the jib, while 
a propelling motor is located at the back of the chassis and 
drives the road wheels through chains, and is controlled by a 
separate controller. 'l'he storage battery is also located on the 
rear platform. Five figures. 

29.160/12. Arc Lamps. Е. R., R. V., and Е. BOARDMAN. А 
multiple carbon arc lamp has a common striking frame for sup- 
porting the clutches, a series and an auxiliary shunt solenoid for 
controlling the movement of the frame and the feed, and a 
flexible switch arm carried by the striking frame asd arranged 
to momentarily make contact with a fixed arm as the striking 
frame falls, due to the weakening of the pull due to the series 
coil. The contact in the shunt-coil circuit is broken bv the 
sudden pull of the shunt solenoid. Two figures. р 
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Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 
Buildings, London, W.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patents will 
a in our next issue. 

Arc Lamps: Raitine and ANGOLD, 21,411/12. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: SCHOLES [Insulators for flexibles] 13,401 /12. 

Dynamos, Motors, and Transformers: Déry [Commutating 
devices] 14,256/12; Asuton [A.C. distribution] 17,386/12; 
VANDERVELL and М1рсікү [Self-regulating dynamos] 17,838/12; 
B. T.-H. Co. [Dynamos] 21,762/12. 

Electrometallurgy :: Sokorr (Electric welding] 15,216/12. 

Heating: SiwPEEX Conpuits and WaTERHOUSE [Elements] 


15,275/12. 
реш plugs] 22,387/12; 


Ignition: Caries (S 
[Sparking plugs) 2 ; Mason [Systems] 4,670/13. 
: U.S.A.) [Join- 


JOHNSON 

Incandescent Lamps: T.-H. Co. (G. E. Co., 
ing tungsten to copper] 10,338/12. 

Meters: BrÁíTHY [Adjusting] 29,566/12. 

Switchgear, Fuses and Fittings: Сосвром [Swivel joint for 
fittings] 15,804/12; Marxr [Ceiling roses] 13,865/12; Dowovax 
[Starters] 14,036/12; Вһолрвехт [Starters] 14,068/12; BowNiIw 
[Name plates and pushes] 15,841/12; WiNTERHALDER [Auto- 
matic cut-outs 19.164/12; FRENCH B.T.-H. Co. [Regulators for 
variable speed dynamos] 19,537/12; MoLLETT and EDWARDS 
[Shade supports} 19,621/12; SigMENs-ScHUCKERT. [Safety device 
for generators] 28,483/12; Еһемсн B.T.-H. Co. [Regulators for 
variable speed dynamos] 5,020/13. 

Telephony and Telegraphy: Lyons [Selective 
10,911/12; Brock [Telephone disinfector] 411/13. à 

Traction: Corriss [Points) 5,703/12; Gipson, FARMER and 
Reap [Fog signalling] 22.494/12; Attison (Wooding Railway 
Warning Device Co.) [Signalling] 29,238 /12. 

Miscellaneous: J. Stone & Co. and Darker [Fans] 15,785/12; 
SIEMENS & Haske [Fire alarms] 24,037/12; Sremens Bros. 
(Siemens d: Halske) [Medical electrodes] 28,645/12; Brown 
an 178/15; MENZEL and Ровреѕ [Portable battery lamps] 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance. but are not yet published for sale. 
Dynamos: GinaRDEAU [High frequency] 12,809/13. 
Incandescent Lamps: WorrgAM Lampen А.С. (Tungsten alloys] 
27,442/12; [Supports for filaments] 12,753/13. 
Miscellaneous: Na4THoRsT [Magnetic separators] 12,568/13; 
RENNERFELT [Power transmission] 12,810/13; Decrere [Silvering 
of glass] 13,109/13. 


The following Amended Specification may now be obtained. 
B. T.-H. Со. (G.E. Co., U.S.A.) [Moulded insulator] 6,405 / 12. 


Opposition entered to Grant of Patents 
5,692/12. ‘* Direction"  Tell-tales. J. С. CLARKE and 
CHADBURN’S (SHIP) TELEGRAPH Co. Electrical tell-tale apparatus 
for indicating speed and direction of Фагіпе engines. 
9,981/12. С. Н. FiscHER. Drawn Tungsten Wires. 
TRICAL ENGINEERING, May 8th, p. 264.) 
19.014/12. Selective Wireless Call System. 
(ELECTRICAL ENGINEERING, May 8th, p. 264.) 


Expired Patents 
The following are the more important Patents that have become 
void through non-payment of renewal fees. 
Arc Lamps: T. L. Scorr [Suspension] 5,719/08. 
Dynamos, Motors and Transformers: M. ОЁвт [Dynamos and 
converters] 4,784/00; B. T.-H. Co. (G.E. Co., U.S.A.) [Dynamos] 


receivers] 


(Errc- 


F. JAMIESON. 


6,195 /06. 
Incandescent Lamps: B. T.-H. Со. (G.E. Co., U.S.A.) 
pd filaments] 5,416/08, A.E.G. [Filament holders] 
‚010/08. 


Switchgear, Fuses and Fittings: С. Снавітох [Switches, 
meters, &c.] 5,172/01; B. T.-H. Co. (G.E. Co., U.S.A.) [Resist- 
ances] 5,415/08. 

Telephony and Telegraphy: J. Н. WiLLIAMS [Line tapper] 
5,331 /07. 

Traction: B. T.-H. Co. [Magnetic track brakes} 4,881/05; 
B. T.-H. Co. and B. Horrs [Control in petrol-electric system] 
9.671/07; W. L. Wise (C. C. Anthony) Signalling) 5,729 /07 : 
C. E. S. Впа, [Overhead conductors] 6,057/07; W. R. SYKES 
[Signalling] 5,489/08. 

Miscellaneous: L. B. Милен [Winding induction 
9,811/03; C. A. STEVENSON [Lighthouse lamps, x 
Р. G. TniQuET [Primary batteries] 5,925/07; J. 
[Lightning arresters] 5,390/08. 


coils] 
5,916/07 ; 
STRUBLE 


Jur 3, 1918. 
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ELECTRIC TRACTION NOTES | 


The retirement of Col. Sir H. A. Yorke from the post of 
Chief Inspecting Officer of Railways to the Board of Trade 
by superannuation, recalls an amusing incident in August, 
1908, when Col. Yorke inspected a section of tramway 
track at Ealing, the condition of which had been complained 
of, by walking along it in company with representatives 
of the local authority, and was so far from being super- 
annuated that he outdistanced the surveyor and the mayor, 
and covered 2 miles 10 yards in 27 minutes. 

It is understood that the proposal of the National Electric 
Construction Company to deal with the Oxford tramway 
question by the installation of petrol-electric tramcars in 
the centre of the city and the overhead trolley system on the 
rest of the routes is recommended for acceptance by the 
Tramways Committee. Sir Alexander Kennedy has reported 
to the Council that the petrol-electric system is perfectly 
workable from the engineering point of view. 


The opening of the Loetschberg Tunnel was postponed | 


from the date originally announced, but last Saturday morn- 
ing it was formally inaugurated by the passage of two 
special trains containing a number of visitors and officials. 
The trains, which were drawn by the single-phase loco- 
motives which will be used for regular traffic, made the 
passage of the 84 miles of tunnel in 14 minutes. The date 
for the commencement of ordinary traffic does not seem to 
have been settled as yet. It will be remembered that the 
construction of the tunnel was commenced in October, 1906, 
and the actual piercing was completed after considerable 
troubles had been overcome on March 81st, 1911. The total 
cost of the tunnel was about £4,000,000. Particulars of the 
electrical locomotives have already been given in ELECTRICAL 
ENGINEERING. ; | 

The Birmingham Tramways Committee. have prepared a 
Scheme of extensions which it is estimated will involve an 
expenditure of £245,709. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


On Tuesday, in the Appeal Court, contrary to expectations, 
the terms of the compromise between the Post Office and 
the National Telephone Company, by which both sides with- 
drew their appeals against the arbitrator's award, were not 
announced in Court. We are in a position to state, how- 
ever, that as & result it will be possible for the National 
Telephone Company to pay off the deferred shares in full, 
and that there will be a handsome surplus, which will be 
dealt with subsequently as the Court may direct. One of 
the terms of the compromise is that the Government will 
liquidate the Exchequer bonds: at 97 per cent. In the Com- 
pany's Liquidator’s report, recently issued, it was stated 
that, subject to the Company being successful in the appeal, 
there would be an estimated surplus of £137,470 after paying 
off the deferred shares in full, and after allowing for the 
5 per cent. premium already paid in paying off the preferred 
shares. We understand that the surplus will now actually 
exceed this figure, although the appeals have been with- 
drawn, and the deferred shareholders who have already re- 
ceived 15s. in the £ will shortly receive the remaining 58. 

According to The Times correspondent at Copenhagen, a 
company has been formed to establish a wireless service on 
the Poulsen system from Denmark, vid Greenland and 
Canada, to the Danish West Indics. The service is expected 
to be in operation by May next ycar. 

The Postmaster-General was asked the question in tho 
House of Commons last week whether in consideration of an 
expression of regret by Mr. J. E. Taylor, who was reduced 
in rank for investing in Marconi shares, the question of re- 
instating him in his former position would be considered. 
Mr. Samuel replied to the effect that he could not see his 
wav to adopt this suggestion. - 

The Greek Government state that the islands of Choi and 
Metelin are now connected by a submarine cable.—Monte- 
negro states that the office which that Government estab- 
lished at Skutari is now closed.—The Martinique-Paramaribo 
cable was once again repaired on June 27th.—A submarine 
cable has also been laid by the Greek Government connect- 
lug the Island of Imbros to the Island of Lemnos. 


' in making his comments upon the price 


LOCAL NOTES 


Aberdeen: City Electrical Engineer’s Libel Action.—The 
libel action in which Mr. J. A. Bell, the City Electrical 
Engineer, claimed £1,000 damages for slander against 
Mr. A. Е. Milne, Hon. Secretary of the Aberdeen Branch 
of the Electrical Contractors’ Association, ended last week 
in a verdict for Mr. Bell for £250 damages and costs. The 
action arose through Mr. Bell's advice upon an estimate by a 
local firm for an electric lighting and heating installation. 
From the papers in the case it seems that the estimate was for 
23s. 14. per point, and Mr. Bell, in the capacity of consulting 
engineer, expressed the opinion that this charge was excessive. 
Following on this, a letter was sent by the Hon. Secretary of 
the Aberdeen Branch of the Electrical Contractors’ Associa- 
tion to the Aberdeen Town Clerk, commenting on this matter, 
and couched in language which Mr. Bell maintained was 
a reflection upon his ability, and implied ignorance, incom- 
petence, and want of professional skill on his part. Further, 
he claimed that the letter was intended to damage him in the 
eyes of the Aberdeen Town Council, and that in fact he had 
been greatly injured in his professional reputation by 
the statements made, of which, by the way, a withdrawal of 
and apology for was refused. For the defendant it was claimed 
that the statements were privileged and that the letter in 
question was written under the instructions of the Association. 
Further, it was contended that, looking to the character of 
the work, the statements made by Mr. Bell were untrue. 
The judge, in his summing-up, held that the defendant 
was not privileged, and expressed the opinion that Mr. Bell, 
uoted by the con- 
tractor, was not actuated by malice, as he did not himself 
carry out wiring work. The jury found that Mr. Bell had 
been accused of’ professional incompetence, and that the 
defendant had made statements reflecting upon his honesty 
which were untrue. 

Brighton: Electricity Accounts.—In spite of the advice 
of the Electricity Committee and Mn. J. Christie, the 
Borough Electrical Engineer, that the sum of £1,406 profit 
upon the electricity undertaking for the last year should be 
transferred to reserve, as notified in our issue of June 19th, 


. page 669, the Corporation has decided to transfer it to relief 


of rates. The Finance Committee of the Corporation took 
the somewhat unusual course at the beginning of the year 
of estimating, for the purpose of its annual forecast, a larger 
profit from the electricity undertaking than Mr. Christie 
anticipated would be the case, and, furthermore, the Finance 
Committee budgeted in advanced for this profit to be trans- 
ferred to relief of rates. 

Coine: Heating and Cooking.—The Council has decided 
to charge as from July 1st, one penny per unit for all current 
supplied for heating and cooking purposes where supply is 
at present taken for lighting. 

Gromer: Sale of Electricity Undertaking.—The Board of 


` Trade have decided to hold a local inquiry concerning the 


proposal of the Corporation to sell their electricity under- 
taking to Edmundsons’ Electricity Corporation. This 
decision is the result of the very considerable local opposition 
to the proposal. 

Grimsby: Engincer's Salary.—By ten votes to six the 
Corporation has agreed to pay the Engineer a commission 
of 5 per cent. on the profits of the electricity undertaking 
when they exceed £2,500 per annum, the maximum amount 
on which this commission is to be paid being £4,000. 

Hove: Purchase of Electrical Undertaking.—The Bill of 
the Hove Corporation to purchase the undertaking of the 
Hove Electric Lighting Co., Ltd., was before the Local 
Legislation Committee of the House of Commons last week, 
when some discussion took place as to the period for the 
repayment of the loan. The Corporation asked for thirty 
vears, but the Local Government Board objected to anything 
beyond twenty years. The argument in favour of the longer 
period was that it is hoped to immediately reduce the price 
of current by 4d. per unit, but if only twenty years were 
granted this could not be done. Eventually the Committee 
sanctioned thirty years in which the purchase-money should 
be repaid. 

Keighley: [lectric Lighting Tariff.—The lighting tariff has 
been amended so that consumers who take over 4,000 units 
per half-year will be charged 24d. per unit. 

L.C.C.: Greenwich Power Plant.—The Highways Com- 
mittee of the L.C.C. report that none of the tenders received 
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for the purchase and removal of the Musgrave engines and 
other plant, whieh will not be required when the new 
turbines are installed, are satisfactory, and arrangements 
are being made for tenders to be invited in a slightly 
different form. 

Weston-super-Mare: ‘‘Stealing”  Electricity.—The pro- 
prietor of a "flying machine" on the old pier has been 
summoned for fraud in connection with the supply of elec- 
tricity given by the Weston-super-Mare Electric Supply Co. 
It appears that the defendant has both a power and lighting 
meter, and it was discovered a short time ago that although 
his. arc and incandescent lamps were burning, the lighting 
meter was not recording. On the other hand, the power 
meter was registering although the ‘flying machine" was 
not working. The Company resorted to the expedient of 
switching off the lighting current, which, of course, had no 
effect upon the lights, and followed this up by switching off 
the power supply, which immediately stopped the “flying 
machine " and also put out the lights. It was then found 
that he had connected his lamps to the power circuit with 
a view to getting the supply at 2d. per unit cheaper than 
the ordinary lighting rate. The further hearing of the case 
has been adjourned. | 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Belfast.—A 3,500-ampere traction switchboard panel is 
required. (See an advertisement on another page.) 

Birmingham.—Two 5,000-kw. turbo-generators are to be 
installed at the Summer Lane power station. Two additional 
cooling towers are also to be installed at an estimated cost 
of £6,300. 

- Hebden Bridge.—A loan of £8,250 has been sanctioned 
for additional plant at the electricity works. 

lreland.—A complete generating plant is required by the 
Roscrea Bacon Factory, Ltd. Secretary. July 11th. 

ipswich.—The Council have sanctioned an additional ex- 
penditure of £33,500 upon the electrical undertaking. About 
half of this sum is required for mains and services ex- 
teusions, whilst the remainder is in connection with develop- 
ing a new area to the east of Ipswich. 

Keighley.—A loan of £6,800 has been sanctioned for elec- 
trical extensions. 

Leeds.— Additional mains estimated to cost £10,200 are to 
be laid. 

London:  Hackney.—Sub-station plant and switchgear, 
conduits, and cranes are required by the Council. Borough 
Electrical Engineer, July 24th. 

Mile End.—The Guardians of the Mile End Old Town 
require an electric lighting installation at their workhouse in 
Bancroft Road. Particulars from Clerk, Guardians’ Offices. 

Stepney.—The Finance Committee of the L.C.C. has sanc- 
tioned a loan of £25,000 in connection with the electricity 
undertaking. | 

Sunderland.—4 standby motor-generator is required in 
connection with tho tramway supply at an estimated cost 
of £2,000. 

Willesden.— New sub-station at Acton Lane. 


| Borough 
Electrical Engineer. 


Wiring 


The following particulars relate to new buildings about to be 
erected, or i tant alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Barrow-in-Furness.— New theatre. 

Birmingham.—Alterations and additions to Maxstoke 
Schools. Architects, Buckland & Farmer, Norwich Union 
Chambers, Congreve Street. 

Coventry. Municipal Technical Institute. 
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Darlington.— Harrogate Club and Institute. Architect, 
G. W. Davis, High Hoad Chambers. 

Dublin.— New art gallery. 

Finchley.—200 working-men's houses. Clerk to Council. 

Greenock.—Electric lighting at Ladyburn School. .Archi- 
tect, A. C. Thomson, Ayr. 

Lancaster.—New mill. By Lord Ashton. 

Manchester.—Public baths and wash-houses. 
Street. 

Portsmouth.—Electric lighting installation in boys’ second- 
ary school, Victoria Road, N. Town Clerk, July 8th. 

Scarborough.—Three hundred and sixty-light installation 
at the workhouse and infirmary. Clerk to Guardians, 14 
Dean Road. 

Twickenham.—Considerable additions to Orleans Council 
School. 

Wallasey.—The Local Government Board has sanctioned 
a loan for & new town hall. 

West Ham.—Electric lighting installations at Forest 
House workhouse and Forest House cottages, Leytonstone. 
Clerk, Union Road, Leytonstone. | 


New Quay 


: Miscellaneous 
Liandiloes.—Strect lighting for а period of seven years. 
(See an advertisement on another page.) 
London: L.C.C.—A supply of incandescent electric lamps 


ds required, at an estimated cost of about £200. 


H.M. Office of Works.—Twelve months' supply of electric 
cable and wire. Storekeeper, 12 Lambeth Palace Road. 
July llth. (See advertisement on another page.) 

St. Pancras.— The Council has decided to replace the arc 
lamps in Tottenham Court Road by lamps of more modern 
type. 
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TENDERS RECEIVED AND ACCEPTED 


A M MM ы M M m n — MM — 


Admiralty.—An order has been placed with Messrs. S. 
Blaikie & Son, of Kirkwall, for the erection of a wireless 
telegraph station at Brough Head, Orkney. 

Bedworth.—Tenders have been received by the Couneil 
for the lighting of the streets by electricity and gas, and 
the tender by the Leicestershire & Warwickshire Supply 


‘Company, at £3 105. per 50-candle-power lamp per annum, 


including maintenance and repairs, has been accepted. The 
gas company's tender was £3 15s. per annum for а minimum 
of 100 lamps, the Council providing the standards and keep- 
ing the lamps in repair. In the gas company’s tender the 
candle-power of the lamps was from 75 to 85. 

Belfast.—The tender of Messrs. Dick Kerr & Co. has been 
accepted for tramway track renewals. s 

Bolton.—The tender of Messrs. Musgrave & Co. has been 
accepted for condensing plant. | 

London: L.C.C.—The following tenders have been received 
for a supply of high and low tension cables :— Western Elec- 
tric Co., Ltd., £25,409 16s.; Johnson & Phillips, Ltd., 
£26,018 3s.; Siemens Bros. & Co., Ltd., £26,169; W. T. 
Henley's Telegraph Works Co., Ltd., £26,187 10s.3 Cal- 
lander's Cable & Construction Co., Ltd., £26,941 18s.; W. T. 
Glover & Co., Ltd., £27,201 5s.; British Insulated & Helsby 
Cables, Ltd., £27,837 115. The lowest tender, namely, that 
of the Western Eleetrie Co., Ltd., is recommended for 
aeceptance. 

Stalybridge.— Тһе following tenders have been accepted by 
the Joint Tramways and Electricity Board :—Economisers, 
Goodbrand & Co.; feed-water filter, Babcock & Wilcox. 


L.C.C. Armature Winders.—The armature winders in the 
employ of the L.C.C. Tramways Department recently asked for 
an advance of wages from 94d. to 104d. an hour. The matter 
was referred to the Conciliation Board, and an agreement has 
been arrived at on the basis of the rate of pay being increased 
to 10d. per hour. 


An Osram Fire Brigade.—In every department of the organ- 
isation of the General Electric Co. the importance of an efficient 
fire brigade is fully recognised, and a new brigade has recently 
been formed at the central stores in Union Street, Southwark, 
which are worked in conjunction with the Union Street works, 
and where the main stock of Osram drawn wire lamps is stored. 
The brigade consists of 23 members, with Mr. C. Rennie as 
captain. Mr. W. Riley, formerly of the Metropolitan Fire 
Brigade, has been engaged as instructor, and weekly drills are 
being held. Practice has shown that the staff can be dismissed 
PE premises and the firemen be at their posts in 30 
seconds. 
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APPOINTMENTS AND PERSONAL NOTES 


Lt.-Col. P. G. von Donop has been appointed to succeed 
Lt.-Col. Sir H. A. Yorke as Chief Inspecting Officer of 
Railways to the Board of Trade. 

Mr. J. W. Beauchamp, Chief Electrica] Engineer to the 
West Ham Corporation, has been elected & member of the 
"Point Fives." А 

The salary of Mr. Т. R. Whitehead, Manager and En- 
gineer of the Coventry Corporation Tramways, has been 
increased from £400 to £450 per annum. 

Mr. H. E. Blain, who, as we recently announced, has 
resigned his position as General Manager of the West Ham 
Corporation еса в, has been appointed Assistant Pur- 
chasing Agent to the District & Associated Tube Railways. 

Mr. William Travis has resigned his position as Chief 
Assistant Engineer to the Hastings Corporation Electricity 
Department, and has joined the staff of the Brompton & 
Kensington Accessories Co., Ltd. 

Mr. Frank Bailey hag been awarded a silver medal by the 
Royal Society of Arts for his Paper on * Electric Supply in 
London," and Dr. F* Mollwo Perkin has a similar award 
for his Paper on '" Natural and Synthetic Rubber." 

Competent electrician, wanted for 8-рһаѕве coal-cutters 
during night shift. (See an advertisement on another page.) 

An electrical engineer is required for the United Provinces 
of Agra and Oudh. Application to the Director-General of 
Stores, India Office, Whitehall. 

A Junior Switchboard Attendant. is required at Derby. 
(See an advertisement on another page.) 

A Shift Engineer is required at Ipswich. 
tisement on another page.) 

Switchboard attendant; also driver, required in the Stoke- 
on-Trent Electricity Department. (See an advertisement on 
another page.) 


(Sce an adver- 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night was 
£67 10s. to £80 (last week £67 15s. to £68 5s.). 

Peebles’ Annual Outing.—The employees of Messrs. Bruce 
Peebles & Co. went for their annual excursion on Saturday 
last. St. Andrews was the place selected, and the whole 
outing proved a thorough success. ; 


COMPANIES’ DIVIDENDS, REPORTS, 


MEETINGS, &c. 


—- ———— 


Crompton & Co.—With reference to the scheme for the re- 
arrangement of capital referred to in our last issue, we are 
informed that this k 
new shares allotted. The new Company takes over all the assets 
and pays all the liabilities of the old Company. The new board 
has been ко by the addition of Mr. A. A. Campbell 
Swinton and Mr. W. Churchill Hale. Mr. Thomas Britten, for 
many ае with the Electric Construction Co., has been ар- 
pointed Works Manager in succession to Mr. A. J. Hodgson, 
who resigned in November last, but continued his duties at the 
request of the board until the new scheme had been carried 
through. Mr. E. Reeves, Joint Manager of the old Company, 
now becomes Managing Director. 

R. Waygood & Co.—At the Annual Meeting last week a final 
dividend, making 7 per cent. for the year was declared, and the 
sum of 29,691 was carried forward. The Chairman stated that 
the Company has secured the contract for 32 lifts for the new 
hotel in Regent Street now being built by the Strand Palace 
Hotel Company. Additional capital is to-be raised in order 
to meet the rapid development of the business. 


Meter Approved.—The Board of Trade has approved of the 
Electrical Company's polyphase meter type Da., and for the 
means provided for fixing same. | 


` £2,000 ahead of last year. 
' exact amount of the increase in our gross profits, which are 


as been successfully carried through and the : 


ARON ELECTRICITY METER 


HE annual meeting was held at Winchester House on 

Tuesday this week, Mr. H. Hiret, Chairman of the Com- 
pany, presiding. After the notice convening the meeting had 
been read, the Chairman said :— 

It is my pleasure to move that the report and accounts as 
submitted to the shareholders be taken as read. You will no 
doubt share the satisfaction which your Board feel at the con- 
tinued progress of our Company. The year under review has 
not been one of continual sunshine; many a black cloud has 
appeared in one or other of the territories in which we operate. 
The rise in the price of raw material, political troubles, and 
labour unrest have all contributed to the anxiety of your Board 
and management. Nevertheless, the result of the year's work is 
exceedingly pleasing, and our net profit of £32,652 is about 
This practically represents the 


£55,000. That is proof that the same careful principles have 
prevailed during the last year which have helped us in the past 
in lifting this Company from adverse conditions into a flourish- 
ing concern with every appearance of continued progress. So 
much for the profit and loss. As regards the balance sheet, the 
items are clear, and I cannot think of any necessary commente 
except so far as the first item on the credit side is concerned, 
viz., £213,298. This item, I notice, from correspondence and 
inquiries which I have received, is looked upon by many share- 
holders as representing goodwill and patents only. The people 
who complain most about the insufficiency of details in balance 
sheets are generally the greatest sinners in the way of reading 
them. This item includes such solid assets as valuable freehold 
land in Schwerdnitz, Vienna, and Pau, very important and 
expensive buildings, modern machinery, and tools. The actual 
hard cash spent on additions to these items since the formation 
of the Company amounts to a grand total of £120,000. I person- 
ally am of opinion that the actual amount for goodwill and 
patents has been, by very generous depreciation on the one 


side and by reserves on the other, reduced to quite a normal 
and unimportant figure. І doubt very much, if our property 
were valued to-day by a conservative valuer, whether m could 


debit that account with more than £50,000 for goodwill and 
patents. Perhaps the Board, for the satisfaction of the share- 
holders, wil arrange in the coming year for such a valuation 
to be made. The only other comment of utility which I can 
make is with reference to the appropriation of our profits. The 
Directors have decided to recommend the payment of a dividend 
on the ordinary shares of 7 per cent., or 1 per cent. more than 
last year. No doubt there are those among you who think we 
ought to pay more. I wish to assure you that the Directore have 
given the fullest consideration to this problem. The constant 
increase of business absorbs our finances to the full, and I ma 
tell you that during the period which has elapeed since March 
3lst this year, to which date our accounts are made up, our 
sales have again gone up considerably as compared with the 
same period of last year. Whilst business increases, the profits 
do not show entirely in cash, but r in the addıtional 
outstandings of stock necessary to satisfy our customers. In 
addition to this it must not be forgotten that the bulk of the 
business of this Company i8 done in the central European coun- 
tries—Germany, Austria, France, and Belgium. The war cloud 
which hung over Austria has not entirely disappeared, and whilst 
we have no fear of severe bad debts, we have to deal with slower 
payments and increased outstandings. The present financial 
position in other countries is so well known that I am sure if you 
give the situation one moment’s thought you will agree with us 
that this is not the time when we should part too lightheartedly 
with such liquid assets as hard cash. The whole of the future 
welfare of this Company might be seriously affected by so doing. 
I wish again to thank Professor Aron and his staff for the 
skilful manner in which they have handled our business during 
the past year. I now formally move that the report and accounts 
as audited and submitted to the meeting be received and 
adopted. 

Sir James Pender seconded, and after the Chairman had 
answered one or two questions put by shareholders, the Report 
and Accounts were carried unanimously. | 

The Chairman then proposed that the dividends of 3 рег 
cent. on the preference shares for the six months to March 3lst, 
1913, and of 7 per cent. on the ordinary shares for twelve 
months to the same date, as recommended by the directors, be 
paid. Mr. Roger W. Wallace, K.C., seconded. 
Mr. Roger Wallace, K.C., then proposed the re-election to 
the Board of Mr. H. Hirst and Sir James Pender, which was 
seconded by Colonel Crompton, and the proposal was carried. 

Mr. Fisher then proposed the re-election of the auditors, 
Messrs. Price, Waterhouse & Co., which was seconded by Mr. 
Ashby and carried. 

The auditore were unanimously re-elected. 

A vote of thanks to the Chairman, proposed by Mr. Edgar 


| Newgass, and seconded by Mr. A. G. Sawell, closed the 


proceedings. 
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ACCESSORIES (Electric Light and Geners! Supplies). 

Cuttriss (8. W.), 72, Prudentíal Buildings, Park Row, Leeds. 

Edison & Swan United Electric Li, ht Co., Ltd., Ponders End, Middlesex, 

Mlectrical Co., Ltd., 122 to 124, Charing Cross Rd., W.O. 

Genera! Electric Uo., Led., 67, Queen victoria St., Е.С. 

Guilbert-Martin, 9, Edmund Place, Е.С. 

Landberg (А. P.) & Sons, Liverpool Rd., N. 

Scholey & Co., Ltd., 151, Queen Victoria St., E.C. 

Simplex Conduits, Ltd., 118 to 117, Charing Cross Rd., W.C. 

Sun Electrical Co., Ltd., 118, Charing Cross Road, W.C. 

Wardle Engineering Co., Ltd., 196, Deansgate, Manchester. 
ACCUMULATORS, &c. 

Capper, Pass & Son, Ltd., Bedminster Smelting Works, Bristol. 

D.P. Battery Оо., Ltd., Bakewell, Derbyshire. 

Electrical Power Storage Co., Ltd., 4, Great Winchester St., Е.С. 

Hart Accumulator Co., Ltd., Marshgate Lane, Stratford. 

Tudor Accumulator Oo. Ltd., 119, Vietoria St., 8. W. 

Wersnop & Co., Ltd., Cariton Lamp Works, Halifax. 


AIR FILTERS. 

Balcke а Co., Ltd., Broadway Court, Westminster, A.W. 

Carrier Air Conditioning Co., Caxton House, Westminster, 8. W. 

Sturtevant Engineeriag Co., Ltd., 147, Queen Victoria St., E.C. 
ALUMINIUM, 

British Aluminium Ov., Ltd., 109, Queen Victoria В%., Е.С. 


| ARC LAMPS AND ACCESSORIES. 
British Thomson-Houston Co., Ltd., Rugby 7 | 
General Electric Oo., Ltd., 67, Queen Victoria 8t., B.C. 
London Electric Firm, Croydon. 
Oliver Arc Lamp Ltd., Cambridge Place, Burrage Rd., Weolwich. 
Union Blectric Co., Ltd., Park Street, Southwark, 8. E. 


ARMATURE REPAIRS. 
` Marryat & Place, 28, Hatton Garden, Е.С. 
BOILERS. 
Babcock & Wilcox, Ltd., Oriel House, Farringdon St., Е.С. 


CABLBS AND WIRES. 

Callenders Cable & Construction Co., Ltd., Hamilton House, Victoria Emban к. 
General Cable Manufacturing Co., 68a, Lincoln’s Inn Fields, W.C. (ment, Е.С. 
Ges. für Elektrotechnische industrie m.b.H., 88 Belle-Alliance Str., Berlin. 
Henley's Aur T.) Seer Works Co., Ltd., Blomfield Street, Е.О. 
Bospora elegraph & Indiarubber Works, Millwall Docks, E. 
India Rubber, Gutta Percha, & Telegraph Works Oo., Ltd.. 106, Cannon 8t, Е.С. 

and Silvertown, E. 
Key Engineering Co., Ltd., 4, Queen Victoria St., Е.С. 
Liverpool Electric Cable Co., Ltd , Linacre Lane, Bootle, Liverpcol. 
London Electric Wire Co. & Smiths Ltd., Playhouse Yard, Golden Lane, E.C. 
Macintosh (Chas.) & Oo., Ltd., 22 & 28, Jewin St., Е.С. 
Rickard (Wm.), Ltd., Ashbourne Road Mills, Derby. | 
Biemens Bros. & Co., Ltd., Woolwich. 
Union Cable Co., Ltd., Dagenbam Dock, Essex. 


CASTINGS, &c. 
Dore (J.) ё Co., Bromley, Е, | 
CATALOQUBS AND PROCBSS ENGRAVING. 
Swain (Jehn) & Son, Ltd., Shoe Lane, B.C. 
CONDENSING PLANTS, 
Mirrlees Watson Co., Ltd., Scotland Street, Glasgow. 


Storey (Isaac) & Sons, Ltd., Empress Foundry, Cornbrook, Manchester. 
Willans & Robineen, Ltd., Rugby. 


DIE-FINISHED CASTINGS. 
Aerators, Ltd., Upper Edmonton, N. 


DYNAMOS, see Motors and Dynamos. 


BLBCTRO-PLATING. 
Canning (W.) & Co., 188 to 187, Gt. Hampton 8t., Birmingham. 


PLEXIBLB METALLIC TUBING. 
United Flexible Metallic Tubing Co., Ltd., 112, Queen Victoria 8t., Е.С. 


GAS AND OIL ENGINES. 

British Westinghouse Electric & Manfg. Co., Ltd., Trafford Park, Manchester. 
Premier Gas Engine Co., Sandiacre, Nottingham. 

HBATING AND COOKING APPARATUS. 
Bastian Electric Heating Syndicate, Ltd., Palmerston House, 014 Broad 8t., Е.О. 
Belling & Co., Lancaster Works, Enfield, N. 
British Prometheus Co., Ltd., salop St. Works, Birmingham. 
sritish Thomson-Houston Co., Ltd., Rugby. à 
British Westinghouse Electric & Mfg. Co., Ltd., Trafford Park, Manchester. 
Dowsing Radiant Heat Co., Ltd., 105, Great Purtland St., W. 
Ferranti, Ltd., Central House, Kingsway, W.C. 
General Electric Co., Ltd., 67, Queen Victoria St,, Е.С. 
Holmquist Electric Co. 1911 Ltd., 27, kingly St., Regent St., W. 
Schniewindt Electric Co., 40-1, Stawforth St., Birmingham. 
Siemens Bros. Dynamo Works, Ltd., 39, Upper Thames St., B.C. 
Simplex Conduits, Ltd., 118 to 117, Charing Cross Rd., К.С. 
Towurhend’s Art Metal Co., Ltd., Ernest St., Birmingham. 


INSTRUMENTS. 
Everett, Edgcumbe & Co., Ltd., 117, Victoria St., 8. W. 
Evershed & Vignoles, Ltd., Acton Lane Works, Chiswick, 
india Rabber, Gutta Percha and Telegraph Works Uo., Ltd., 106, Cananen St., Е.О. 
Kelvin ё James White, Ltd., 18, Can. bridge St., Glasgow. 
Nalder Bros. & Thompson, Ltd., 84, Queen Street, E.C. 
Recoid Electrical Co., Ltd., Caxton House, Westminster, 8.W 
INSULATING VARNISH, BNAMBLS, PAINTS AND LACQUERS, 
Blame (Chas. H.), The White Building, Sheffield. 
Fredk. Urane Chemical Co., 22 & 28. Newhall Hill, Birmingham. 
Griffiths Bros. & Co., Маска Rd., Bermondsey, 8. Е. 
Pinchin, Johnson & Co., Ltd., 26, Bevia Marks, Е.С. 
Bterling Varnish Co., Royal London Buildings, 196, Deansgate, Manchester. 


INSULATORS AND INSULATING MATERIALS, 
Macintyre (J.) & Co., Ltd., Burslem. 
Moseley (D.) & Sons, Ltd., Ardwick, Manchester. 
Mosses й Mitchell, 122 to 124, Golden Lane, Е.С. 
Rugg (William) & Co., Ltd., 63, Regency Street, S.W. 
Traun (Dr. Heinr.) & Sons, 25, Goswell Rd., E.C. 
Weidmann (H.), Kapperswil, Bwitzeriand, 


INSURANCE. 
Pheonix Assurance Co., Ltd.,19 & 70, Lombard 8t., Е.С. 


LADDERS. 
Heathinan & Co., 10, Parsons Green, S.W. 
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LAMPS (Incandescent), 

British Thomson-Houston Co., Ltd., Mazda House, 77, Upper Thames 8t., E.C. 
British Westinghouse Rlectric & Manfg. Co., Ltd. Trafford Park, Manchester. 
Cryselco, Ltd.. Kempston Works, Bedford. 

Edison & Swan United Electric Light Co., Ltd., Ponders End, Middlesex. 
General Electric Co., Ltd., 67, Queen Victoria St., Е.С. 

Siemens Bros. Dynamo Works, Ltd., Tyssen 8t., Dalston, N.E. 

Simplex Conduits, Ltd., 118 to 117, Charing Croes Rd., W.C. 

Ste»rn Electric Lamp Co., Ltd., 47, Victoria St., 8.W. 

' 2" Electric Lamp Manufg. Co., Ltd., Orient House, New Broad St., Е.С. 


LIFTS. 
Marryat & Place, 28, Hatton Garden, E.C. 
Waygood (R.) & Oo., Ltd., Falmouth Road, 8, Е. 


MACHINB TOOLS. 
Taylor & Challen, Ltd., Constitution Hill, Birmingham. 


MRTBRS. 
Bastian Meter Oo., Ltd., Kentish Town, N.W. 
Ferranti, Ltd.. Central Houre, Kingsway, W.C. 
Isaria, LUL, 208, Tower Bridge toad, 8. B. 


MICA. 
British Mica Co., Ltd., Lebanon Road Works, Wandsworth, 8. W. 
Jaroslaw (D.), 19, Tower Hill, E.C. 
Micanite & Insulators Co., Ltd., Walthamstow, E. 
Beear, Page & Co., 16 & 17, Devonshire 8q., Е.С. 
Wiggins (F.), & Sons, 102 to 104, Minories, E.C. 


MINE EQUIPMENTS AND APPARATUS. 
Dick, Kerr & Co., Ltd., Atchurch Yard, E.C. 

Ellison (George), Warstone Lane, Birmingham. 

Ferranti, Ltd., Central House, Бае, W.C. 

General Electric Co., Ltd., 67, Queen Victoria 8t., Е.С. 

Reyrolle & Co., Ltd., Hebburn-on-Tyne. ` 

Sien.ens Bros. Dynamo Works, Ltd., Caxton House, Westminster, 8.W. 
Switchgear & Сота. в, Ltd., Springfield Lane, Salford, Manchester. 
Willans & Robinson, Ltd., Rugby. 


MOTORS AND DYNAMOS, 
British Thomson-Houston Co., Ltd., Rugby. 
British Westinghouse Blectric & Mfg. Co., Ltd., Trafford Park, Manchester. 
Brown Boveri & Co., Ltd., Caxton House. Westminster, 8.W. 
Diek, Kerr & Co., Ltd., Abchurch Yard, E.C. 
Matthews & Yates, Ltd., Swinton, Manchester. 
Peebies (Bruce) & Co., Ltd. Bdinburgh. 
Siemens Bros. Dynamo Works, Ltd., Caxton House Westminster, 8. W. 
Vickers, Ltd., River Den Works, Sheffield. 


OIL CANS. 
Kaye (J.) & Sons, Ltd., Lock Works, Leeds. 


PACKING. 
United States Motalile Packing Co., Ltd., Bradford. 


PATENT AGENTS. 
Lorsain (J. 92 Norfolk House, Norfolk St., W.C. 
Raworth (J. ), 80, Broadway, Westminster. 


PETROL AIR GAS. 
Safety Light, Ltd., 118, Queen Victoria St., E.C. 


PRESSPAHN, &c. 
Weidmann (H.), Rapperswil, Switzerland. 


PUMPING PLANT. f 

Merryweather & Sens, Fire Engine Works, Greenwich, В.В. 
Willans & Robinsen, Ltd., Rugby. 

STEAM ENGINES AND TURBINES. 
Allen (W. Н.) Вор а Co., Ltd., Queen's Engineering Works, Bedford. 
British Thomsen-Houston Co., Ltd., Rugby. 
Dick, Kerr & Co., Ltd., Abchurch Yard, E.C. 
Vickers, Ltd., River Don Works, Sheffield. 
Willans & Robinson, Ltd., Rugby. 


STEAM ENGINE ACCESSORIES, 
Lea Recorder Oo., 32, Deansgate, Manchester. 


SWITCHGBAR. 
Adams Manufacturing Co., Ltd., Balfour House, Finsbury Pavement, Е.О. 
Berry, Skinner & Co., 78, Upper Thaines St., E.C. 
British Thomson-Honston Co., Ltd., Rugby. 
Dorman & Smith, Ordsal Electrical Works, Salford. 
Eckstein, Heap & Co., Ltd., Caroline Street, Broughton, Manchester. 
Ellison (George), Warstone Lane, Birmingham. 
Ferranti Ltd., Central House, Kingsway, W.C. 
Record Electrical Co., Ltd., Caxton House, Westminster, 8.W. 
Reyrolle & Co., Ltd. Hebburn-on-Tyne. 
Switchgear & Cowans, Ltd., Springtield Lane, Salford, Manchester. 


TECHNICAL BOOKS AND JOURNALS. 
Cambridge University Press, Fetter Lane, E.C. 
Cassell & Co., Ltd , La Belle Sauvage, К.С. 
Caxton Publishing Co., Clun House, Surrey Street, Strand, W.C. 
Constable (Archibald) & Co., Ltd., 10 Orange St., Haymarket, W. 
Crosby Lockwood & Son, 7, Stationers’ Hall Court, E.C., and 5, Broadway, 
Electric Journal, 8t. Stephens House, Westminster, S.W. (Westminster, S.W. 
Gresham Publishing Co., 34, Southampton St., W.C. 
Griftin (Chas.), & Co., Ltd., 12, Exeter 5t., Strand, W.C. 
Indian Industries and Power, 204, Temple Chambers, B.C. 
Lorg" ans, Green & Co., 39, Paternester Row, Е.С. 
Whittaker а Co., 2, White Hart Street, Paternoster Square, London, B.C. 

TELEPHONES. 

British L. M. Ericsson Mfg. Co., Ltd., 4, Chancery Lane, W.C. 
General Electric Co., Ltd., 67, Queen Victoria St.. Е.С. 
Graham (Alfred) & Co., 8t. Andrew’s Works, Crofton Park, London, 8. Е. 
Biemens Bros. & Co., Ltd., Woolwich. 
Sterling Telephone & Electric Co., Ltd., 200, Upper Thames Bt., R.O. 
Western Electric Co., Ltd., North Woolwich, Е. 


TESTING LABORATORIES. 
Electrical Standardisirg & Testing Institution, (Faraday House), 62 to 70, South- 


ampton Row, W.C. 
WATER SOFTENERS. 
Kennicott Water Softener Co., Wolverhampton. 


WIRELESS TIME SIGNALS. 
Synchronome Co., Ltd., 32 & 34, vLlerkenweli Rd., Е.С, 


WIRING CONTRACTORS. See page iv. 
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SUMMARY 


THE petition for an extension of term of the funda- 
mental telegraphone patent beyond the customary 14 
years was heard by Mr. Justice Warrington on 
Tuesday and Wednesday. The extension was, how- 
ever, not granted. (Page 404.) 


THE conclusion of the Paper read recently by Mr. 
B. Welbourn and the discussion thereon is reported 
this week. (Page 405.) 

AN example of indirect lighting is illustrated on 
page 406. 


AN instrument for magnetising permanent magnets 
is described. (Page 407.) 


PARTICULARS are given of a large cable in use on 
board ship. (Page 407.) 


SoME street lighting fittings are illustrated on page 
408. 


THE calculation of the mechanical forces on trans- 
former coils on short circuit is discussed in our Ques- 
tions and Answers columns. (Page 409.) 


A PATENT for electric automobiles, in which each 
wheel is driven by a special design of motor, by E. 
Cantono, expires this week after a full life. The speci- 
fications published last Thursday include one for a 
method of joining tungsten to copper by the B.T.H. 
Co., one to enable “inching” to be easily carried out 


` 


with automatic motor starters by F. Broadbent, and 
one for a universal method of obtaining sparkless com- 
mutation in dynamo and motors by M. Déri. (Page 
410.) 


AN agreement is said to have been arrived at be- 
tween the Metropolitan and Great Northern Railway 
Companies for the working of the Great Northern and 
City tube railway. (Page 411.) 

A NEW contract for the Imperial wireless telegraph 
scheme is being negotiated with the Marconi Com- 
pany.—£10,000,000 is to be spent on telephone de- 
velopments.—Dissatisfaction has been caused by the 
imposition of a fee of one guinea by the Post Office 
for experimental wireless telegraph licences. (Page 
411.) 


SUBSTANTIAL profits were made last year by a 
number of large provincial electric supply undertak- 
ings.—A new regulation with regard to electric cook- 
ing apparatus has been framed by the Board of Trade. 
—Supply at Newcastle-under-Lyme has been changed 
over to the three-wire continuous-current system. 
(Page 413.) 


EXXPENDITURE on 
follows :—Sheffield, 
Loughborough, £14,000; 


new plant is contemplated as 
£130,860; Cardiff, . £30,000; 
Peterborough, £7,000; Stoke- 
on-Trent, £1,555; Belfast, £35,000; Hamilton* 
£10,000; Manchester, £75,000; and South Shields, 
£30,000. А large quantity of cable is required in 
Australia, are lamp carbons in Malta, and turbo- alter- 
nators at Shipley. (Page 413.) 

A 10 per cent. dividend is recommended by the 
General Electric Co., and 5 per cent. by the Electric 
Construction Co. (Page 414.) 


Damage to Electricity Mains.—The Charing Cross, West End, 
and City Electricity Supply Co. have been successful in an 
action against the London Hydraulic Power Co. for damage to 
their electric mains, due to burst water mains. Mr. Justice 
Scrutton found that the Hydraulic Power Co. was liable for 
damages, notwithstanding that he did not find the company 
guilty of negligence, on the ground that their statutory powers 
are qualified by the proviso that they would be liable at law 
for any nuisance caused by their works. 


Load Factors of Large Power Stations.—With the increasing 
diversity of the load on large power stations, and the better 
terms offered for limited night and early morning supply, the 
load factors are steadily improving. The following figures for 
December, 1912, are of interest. The Commonwealth Edisom 
Co. of Chicago had a peak load of 233,000 kw.. an annual 
output of 799 million units, and a load factor of between 43 
and 44 per cent. The New York Edison Co. had a peak load 
of 210,800 kw., an annual output of 619 million units, and a 
load factor of 334 per cent. The Brooklyn Edison, Boston 
Edison, and Philadelphia Electric Companies, with peak loads 
of from 40,000 kw. to 66,000 kw.. had load factors of 357, 
50:6, and 32 per cent. reapectively. The Victoria Falls and 
Transvaal Power Co. expect the load factors of most of their 
stations will shortly be in the neighbourhood of 70 per cent., on 
account of the almost continuous work at the mines. 
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THE * TELEGRAPHONE " PATENT 
б Ж е oft-delayed petition for extension of term of the 
fundamental patent (No. 8,961, of April 28th, 1899) for 
the ''telegraphone," by the Telegraphone Corporation (of New 
York), was considered by Mr. Justice Warrington in the 
Chancery Division on Tuesday and Wednesday last. The 
patent was granted to V. Poulsen (Denmark), and covers the 
storage and reproduction of spoken words, &e., by a moving 
wire ог band electro-magnetically (ELECTRICAL ENGINEERING, 
Oct. 31st, 1912, p. 600). After hearing the evidence in 
support of an extension, the judge decided that the petition 
had failed, largely because little attempt had been made to 
manufacture in this country, and because the patentee was 

only indirectly interested in the petitioning company. 

There was no opposition, and the Board of Trade, through 
the Solicitor-General, stated that, in order to obtain the 
special privilege of extension, petitioners must prove that the 
invention is of great publie utility, and as so few machines 
had been sold it would seem that they were not of truch 
utility. It was also necessary to show that great efforts bad 
been made to establish manufacture. Не also said that the 
vase of an assignee was not so strong as that of a patentee. 
The petition did not contain any indication that the patentee 
had made £10,000 by the sale of shares in one of the com- 
panies, as had transpired in evidence. 

It appears that since 1899, the patentee, in conjunction 
with Professor Pedersen, of Copenhagen, has been continu- 
ously experimenting to improve the apparatus, until now by 
using steel piano wire on two drums driven by either one or 
two motors to rewind the wire from one drum to the other and 

- pass it under the ''talking " electromagnet, so that the latter 
is not worn away, a machine has just been produced which 
is said to be fool-proof and is capable of recording or repro- 
ducing messages for thirty minutes with a single wire, whereas 
the original machines could only run for about thirty seconds. 
In addition an indieator shows where one message ends and 
another begins, and the wires when filled can be changed in 
about five seconds. Mr. J. Swinburne, who gave evidence, saw 
a future for the telegraphone for tape machines, for machines 
like the “ Dictaphone,” and for teaching singing and foreign 

‘languages, &e., as the reproduction is very clear and not 
broken by extraneous sounds. 
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It appears that a company was formed in Denmark when 
the patent was taken out; this parent company sold the manu- 
facturing business to subsidiary companies in different parts 
of the world including Denmark, Mexico, America, Canada, 
and Germany. None of these companies paid any dividends, 
aud in Canada and Mexico the companies are in a moribund 
condition, while the German interests were handled bj 
Siemens & Halske and subsequently by other companies, who 
have been unable to make any progress at all in that country. 
Since January the Telegraphone Corporation of New York, 
as the American Selling Co. (who take the machines from an 
American manufacturing company), sold several machines, but 
very few of the earlier types have been disposed of. The 
Telegraphone Corporation holds the patents, all of which are 
in force, for practically every country in the world except 
Mexico, Canada, Germany, and Denmark. The patentee and 
Professor Pedersen are stil interested in the various com- 
panies, and seem to have received so far only £4,439 for the 
fundamental patent and the subsidiary patents relating to 
constructional details which have enabled the present perfected 
machines to be produced, besides the £10,000 by the sale cf 


shares. ` 


Examination in Electric Light Switching.—Messrs. A. P. 
Lundberg & Sons (479 to 487 Liverpool Road, N.) have for 
long given great attention to the development of convenient 
systems of control for electric lamps, and in addition to design- 
ing and manufacturing suitable apparatus for the purpose, 
have done much by the publication of literature and otherwise 
to spread a knowledge of this hitherto rather neglected subject. 
Their latest step in this direction takes the form of a scheme 
of examinations, -which will be conducted for them by Mr. W. 
Perren Maycock. On the results of these not only will certifi- 
cates be given,-but a certain number of money prizes, from 
£3 downwards, will be awarded, and prizes consisting of copies 
of their book, ‘‘Small Switches and their Circuits." There are 
three grades of certificates: elementary, intermediate, and 
advanced ; and the lighting engineer, engineering student, con- 
tractor, foreman, and wireman, will find that the examination 
paper is full of tests suited to their varying capabilities. All they 
have to do is to write for one to Messrs. A. P. Lundberg & 
Sons, and then send in their answers by the time specified 
therein. The first series of results will be announced in 
N Gueho: We should add that there is no entrance fee of any 
kind. 


MORE WHITEWASH. 3 


The POSTMASTER-GENERAL, replying to a Deputation from the London Chamber of Commerce last Friday, said 
that many of the complaints with regard to the inefficiency of the telephone service were untrue and many were couched 
in the most exaggerated terms ; but, nevertheless, he proposed to spend £10,000,000 on the development of the service 


during the next few years. 
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ALUMINIUM v. COPPER CABLES 


N our last issue we published the first part of & Paper 

on aluminium and copper cables, by Mr. B. Welbourn, 
read before the Institution of Mining Engineers. The latter 
parts of the Paper dealt with overhead cables and jointing. 

Usually, said Mr. Welbourn, overhead cables are considerably 
cheaper than insulated cables, and the saving that may be 
effected frequently is as much as 50 per cent. The proceduie to 
be followed before anyoverhead line may be erected in the United 
Kingdom is rather tedious, except where the line is ontirely 
erected on private property. Тһе governing authority is the 
Board of Trade, who will, on application, furnish copies of their 
regulations, and of the '' Model Description." Before commenc- 
ing the work, it is necessary to send for approval a description 
of the proposed line to the Board of Trade. It must not be 
assumed from reading this ''Model Desoription" or the 
regulations that no variation is permitted in regard to factors 
of safety. The attitude of the Board of Trade's electrical 
adviser regarding factors of safety and other details is very 
reasonable, and usually the best way to solve any difficulty 
is to have an interview with him. It is customary to use a 
stranded conductor, because its breaking-strain is greater 
than for & solid conductor of equal cross-sectional area. It 
is also usual to employ the smallest practicable number of 
wires in & strand, so that each wire may be made to take 
its proper share of the longitudinal stress; but it is not 
advisable to use any aluminium wire exceeding 025 inch 
in diameter; and in conductors up to 0°25 sq. in. no indi- 
vidual wire should exceed 0'169 inch in diameter. 

There are legitimate differences of opinion as to factors 
of safety for copper and aluminium wires. The practice 
varies widely: for example, in North America, where both 
aluminium and copper overhead lines are extensively used, 
the maximum stress employed for both copper and aluminium 
is 250 per cent. greater than is called for in the British 
Board of Trade regulations. Making allowance for the elas- 
‘ticity of the metals, experience shows that in most parts of 
the United Kingdom it is sufficient to allow 17 pounds per 
sq. ft. of wind pressure and a factor of safety of 3} for 
copper and 44 for aluminium at a temperature of 22° Е. 
when metals are employed which are of the quality previously 
suggested in this paper. 


Mr. Welbourn gave the following comparisons of costs in 
actual cases which have occurred :— 


(1) In 1910 Messrs. Kennedy and Jenkin, as consulting 
engineers to H.M. Secretary of State for War, issued specifica- 
tions for 7:6 miles of 3,000-volt, four-wire, three-phase lines at 
Aldershot. The strength of poles, length of span (200 feet), &c., 
were kept the same throughout for the conductors, which were 
of 0°10, 0°05, and 0'025 eq. in., respectively, for aluminium, or 
equivalent copper. The tendered prices showed a saving of 
742 per cent. in favour of aluminium, with copper at £60 5s. 
and aluminium at £74 10s. per ton. 


(2) In 1910, under the scheme prepared by Mr. M. H. 
Habershon, two 600-volt, two-wire, direct-current lines were 
erected for Messrs. Newton Chambers and Company, Ltd., at 
Rockingham, Yorkshire, as follows :—(a) A 950-yard run of two 
0:40 sq. in. (19/0°164 in.). double-braided aluminium conductors 
to carry 150 kw. (b) A 2,100-yard run of two 1°40 sq. іп. 
(37/0222 in.) bare aluminium conductors to carry 500 kw. 
40-yard spans were allowed for aluminium and 50-yard spans 
for the equivalent copper cable. Line (a) erected complete, 
including all poles, was 25 per cent. cheaper in aluminium than 
in copper. Line (b) erected complete, including all poles, was 
274 per cent. cheaper in aluminium than in copper. 

(3) In 1912, a 6,600-volt three-phase line was built for the 
Ebbw Vale Street Coal and Iron Company, Ltd., for whom 
Messrs. Walter Dixon and Company, of Glasgow, act as con- 
sulting engineers. The 5,850-yd. run of line, using 7/0°196-in. 
bare aluminium wires, and capable of carrying 1,100 kw. with- 
out any overloading, showed a saving in favour of aluminium 
of <u per cent. 


Experience has shown in North America that there is 
much less trouble with aluminium than with copper from 
ice and snow collecting on the conductors; and if in the 
future it can be demonstrated that aluminium does not 
collect these as readily as copper does in this country, then 
modifications in pole design, &c., will follow, with a further 
saving in cost in favour of aluminium. Aluminium соп- 
ductors, being very light and of larger diameter than copper, 
are blown up vertically as well as horizontally in strong 
gusts of wind, and they require to be amply spaced, which 
increases the cost. So far as the author knows, copper wires 
in this country are never blown in any other direction than 
sideways. 
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Dealing next h jointing, the author said that so far as 
his experience oes, there is not a single solder which is 
permanently satisfactory, and he does not recommend either 
aast-aluminium. joints or autogenous welding for cables, 
owing to the effect of the heat on the insulation. On the 
other hand, he confidently recommends the type of joint 
used on the large aluminium cables in Manchester, described 
in ELECTRICAL ENGINEERING of Nov. 24, 1910. 

Usually, in this country joints on copper and aluminium 
conductors on overhead lines are made at an insulator, so 
as not to be under stress. Copper joints can be easily made 
in various ways. Probably the best method on overhead 
lines, or on insulated cables carrying any considerable cur- 
rent, is by means of flexible copper braid bound and soldered 
to the joint, a method by Mr. Chas. Vernier, for use on 
both overhead and underground conductors. 

There are various ways of jointing aluminium conductors 
on overhead lines. Up to 0°25 sq. in. welded joints can be 
made by making the ends butt inside a metal sleeve and 
heating them by means of a blow-lamp until the ends can 
be forced together by hand. After cooling, the metal sleeve 
is then removed. This type of joint must not be subjected 
to stress. It was used throughout on the Aldershot lines 
already mentioned, with the approval of Messrs. Kennedy 
and Jenkin, and has proved entirely satisfactory, its con- 
ductivity being higher per unit length than that of the hard- 
drawn conductors themselves. It is also being used for 
some of the lines under construction for the War Office on 
Salisbury Plain. 

Another way of jointing large conductors is by means of 
the type of clamp-joint similar to those described in the 
articles on aluminium cables already referred to, but without 
the cast-iron protecting box. Such a joint cannot be used 
under stress, and it should be painted, immediately after 
fixing, with a high-class paint, in order to prevent oxidation 
of the strands inside the clamp. 

The well-known torsion sleeve-joint may be employed for 
jointing conductors up to about 0°30 sq. in., under strain. 
It has not been much used in this country, but it is com- 
monly employed in the United States and Canada, and is 
understood to be satisfactory. It should also be painted. 

A specially-designed joint for use under stress was em- 
ploved on Messrs. Newton Chambers & Co.'s 14 sq. in. 
line. Tt is clearly shown in Fig. 1, and has been quite 


successful. To prevent electrolytic action, the steel holding- 
bolts were stoved and enamelled. It should be painted as 
mentioned above. 


DISCUSSION. 


Mr. Robert Netson (Н. M. Chief Electrical Inspector of 
Mines) felt generally in the position of being able to agree with 
Mr. Welbourn on the Paper, and one point he would emphasise 
was the preference expressed for lead-covered cables. It was 
quite correct to say that, as an electrical apparatus, there was 
nothing more reliable than the lead-sheathed and armoured 
cable, and for a mine where there might be some slight risk of 
accident there was no safer method of transmitting electrical 
power. 


Mr. А. Ricuanps (W. T. Glover and Co.) regretted that Mr. 
Welbourn had not entered into a more detailed discussion of 
paper v. bitumen. He agreed that too much stress was often 
placed on the corrosive action of water. Very often water was 
reputed to be bad for cables when it was not so. He had had 
а case quite recently in which he was told that a certain pit 
water was strongly alkaline, but it turned out to be slightly 
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acid. In his opinion vulcanised bitumen cable had advantages 
over lead-sheathed : it was much more flexible, and for awk- 
ward places this gave it a great pull over the lead-covered cable; 
the jointing was simpler, and the terminals could be treated in 
& much more haphazard way. He mentioned a curious instance 
of what a bitumen cable would stand. It had been on its 
drum for five rani not having been delivered owing to some 
yar ee but although the drum was found to be rotten, the 
cable itself was as good as when made. It was decided to 
instal it in a pit, and in doing so, through an accident, the 
whole thing went down the shaft and had to be hacked to 
pieces. They took seven of the worst pieces and tested them, 
and six out of the seven stood the full working pressure of 
3,300 volts, whilst the other one took 10,000 volts. Another 
similar instance was that of a low-tension cable which was 
accidentally dropped down the shaft, and was got out again in 
two or three lengths and put to work. He could not imagine 
a paper, lead-covered cable standing this. He did not agree 
that Mr. Welbourn’s joint was quite as simple as he tried to 
make out, and he criticised the figures given for the resistance 
of the Manchester aluminium cable joints. Mr. C. J. Beaver, 
he said, had made many tests of conductivity of joints of that 
description, and the best he got was 66 per cent., and of the 
torsion joint used їп America, some were as bad as 6 per 
cent., and none better than 60 per cent. The difficulty of 
torsion joints appeared to be in the contact. It seemed to be 
necessary to get hold of each individual wire in order to get 
good contact. 


Mr. A. Jacos (British Aluminium Company) said that 
aluminium showed to the best advantage on insulated cables in 
connection with low-tension feeders where the cross-section of 
the conductor was relatively large. He was pleased to note Mr. 
Welbourn's conclusions that, at the average price of aluminium 
and copper—the price of aluminium being abnormally high at 
present—there was real economy in using aluminium in connec- 
tion with that particular class of cable. He agreed with Mr. 
Welbourn on the question of welding, and as there were at 
least 15,000 tons of aluminium transmission lines in operation, 
it was clear that these joints had been effective. There was a 
good deal in the making of the joint. In the making of the 
torsion sleeve joint it was desirable to have the sleeve as close 
a fit as ossible to the conductor, and not make the twists too 
short. The reason for the present high price of aluminium was 
entirely due to the increasing use of the material, which had 
absorbed all the available stocks. There was considerable 
shortage of the metal at the moment, and producers were busy 
increasing their output as fast as they could get concessions 
for the necessary water power, which was the key to the 
economic production of aluminium; the present condition as to 
price was only of a temporary character. As a matter of fact, 
the development of the electrical uses of aluminium had been 
so rapid that it would take manufacturers all their time to keep 
pace with this demand alone. 


It was announced that the Paper should be further discussed 
at the Annual Meeting of the Institution in Manchester in 
September. 


Electric Zinc Smelting in France.— According to the Board of 
Trade Journal, an interesting development in the French electro- 
metallurgical industry is announced in the formation of a com- 
pany for the production of zinc in the electric furnace by a 
process invented by two Frenchmen. A similar method is 
already being worked in Norway, but in France zinc ore has 
hitherto been treated in furnaces heated with coal, and owing 
to the heavy cost of the carriage of this fuel, smelting has been 
confined to coal. bearing districts, which are for the most part 
far from the deposits of zinc. The carriage of ore to the coal- 
fields, though less costly than the transport of coal to the zinc 
mines, throws a heavy burden on the industry, and necessitates 
preliminary treatment at the mines in order that the percentage 
of metal in the ore to be transported may be as high as possible 
As a result of these conditions, the French zinc mines have 
hitherto been comparatively neglected ; but the employment or 
water-power, which exists in abundance in close proximity to 
the zinc mines in the Pyrenees, will, it is believed, create a new 
situation. It is hoped that production will be rendered more 
economical by the use of the electric furnace instead of coal, 
while the cost of labour will be very considerably diminished 
owing to the simplicity of the electric process and the small 
number of hands needed to work it. Preliminary experiments 
have been carried out at Arudy (Basses-Pyrénées) and Ugines 
(Haute-Savoie), and the rights have been acquired by a company 
which has bought falls at Arrens (Haute-Pyrénées) capable of 
generating 7,000 h.p. Power will be conveyed to smelting works 


at Argelés, situated within easy distance of all the principal zinc . 


deposits in the district (Pierrefitte, Cheze, Arrens, and Anglas). 
The works at Argelés will not be ready for two years, and the 
company, in order not to lose time, has meanwhile rented some 
existing works in Savoy having rights over water-power of 
1,500 E and conveniently situated for receiving ore for treat- 
ment. It is proposed to devote these works chiefly to the pro- 
duction of white zinc, for which there is a big demand in France 
now that the use of white lead is forbidden. 


INDIRECT LIGHTING AT RUGBY SCHOOL 


NE of the latest ''eye-rest'"' installations which has 

been designed by the British Thomson-Houston Co. 
(Mazda House, Upper Thames Street, E.C.) is in the Temple 
speech room at Rugby school. This installation completely 
upsets all the charges of ‘‘shadowlessness '' and “ flatness ” 
which have been urged against indirect lighting. The illu- 
mination is certainly uniform and well diffused, but there 
is no suppression of detail or relief. The room is fairly lofty 
and the ''eye-rest " fittings are suspended close to the ceiling, 
but the pictures on the lower part of the wall are excellently 
lighted. The installation consists of one 55-inch fitting, con- 
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Tue TEMPLE $РЕЕСН Room, Rucsy. 


taining nine 200-watt Mazda lamps in the centre- of the 
room; one 36-inch fitting, containing nine 100-watt Mazda 
lamps at cach end; and one 24-inch fitting, containing three 
100-watt Mazda lamps in each of the transepts. There are 
thus five "'eyc-rest" fittings in all, containing Mazda lamps 
with a total wattage of 4,200. The fittings are attached to 
the cciling by means of contact suspension gear, so that 
they can be lowered to the ground for cleaning. 


| PAINT SPRAYERS 


HE use of the ordinary brush 

for the distribution of paints, 
lacquers, varnishes, enamels, &c., 
over large areas is rapidly being 
superseded by the sprayer, which 
distributes the material quicker and 
much mpre evenly, giving work that 
is much more penetrative, while 
effecting great economy in material. 
» A number of patterns of this are 
described in a list issued by the 
F. Crane Chemical Co. (Armoury 
Close, Bordesley Green, Birming- 
ham), ranging in price from 45s. up- 
wards, in capacities of a pint or 
| quart. They embody a number of 
good points in design and construction, which are the result 
of extensive experience. One pattern is illustrated here. 


Kelvin Memorial.—On Tuesday next, at 3 p.m., the dedica- 
tion will take place in Westminster Abbey of a window in 
memory of Lord Kelvin. The window, which is the result of 
action taken by engineers in the British Dominions and the 
United States, has been placed in the north aisle of the nave, 
in close proximity to the one erected in 1909 by civil engineers 
to the memory of Sir Benjamin Baker, and has been designed 
and made by the same artist, Mr. J. N. Comper. А special 
service i8 being arranged, and Mr. R. Elliott-Cooper, President 
of the Institution of Civil Engineers, will make the formal 
presentation of the window on behalf of the donors. Members 
of the American Engineering Societies and of the Canadian 
Society of Civil Engineers who may be in London at the time 
are invited to attend the dedication ceremony, whether they 
subscribed to the cost of the window or not, and they may 
obtain cards of admission by writing before Monday. July 14th, 
to the Secretary of the Institution of Civil Engineers, 12 
Dartmouth Street, Westminster, S.W. | 
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MAGNETISING PERMANENT MAGNETS 


A magnetising device for permanent magnets has 
just been designed by the Witton Kramer Electric Tool 
and Hoist Co. (for whom the General Electric Co., Ltd., 
of 67 Queen Victoria Street, London, E.C., are the sole selling 
agents), which has been specially designed at the request 
of large manufacturers of permanent magnets with a view to 
enable a large magnetising force to be effectively applied 
to the magnet during the magnetising process. As will be seen 
from the accompanying illustration, 16 consists of a strong 
electro magnet with steel pole-pieces working along slides, 
machined and fitted with high accuracy. The moving poles 
may be drawn together by a right and left-handed copper 
screw. The permanent magnet is gripped between the two 
pole-pieces by operating the hand-wheel attached to the screw. 
The particular magnet shown requires 1 kw. to energise 
it. The jaws may be opened out from 1 in. to 8 in. The 
exact procedure that has to be followed during the magnetising 
process has to be chosen with very great care. No advantage 
is to be gained by retaining the magnet in the jaws for a 
long period, since the resulting magnetism depends not upon 
the time, but upon the maximum magnetising force applied. 
Hence the importance of a strong magnetising force with a 
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MAGNETISING APPARATUS FOR PERMANENT MAGNETS. 


low reluctance in the path of the flux. An advantage is to 
be gained for magnets that need to have extreme constancy, 
through slightly reducing the magnetism several times by 
subjecting them to demagnetising forces during the treatment. 
The best procedure to follow is, after putting the magnet 
in the jaws, switch on the current to its full value. Then 
the current is reversed, and the magnetising force applied 
in the opposite direction. This is repeated several times, 
and on the final application of the current in the correct 
direction for magnetising the current should not be suddenly 
switched off, but should be diminished gradually to zero, 


. otherwise the inductive kick of the coil would exert a demag- 


netising influence. A number of these magnetising devices 
have been supplied to various firms for making permanent 
magnets for meters. 


The Batti Wallahs’ Journal.—The third issue of the bright 
quarterly official journal of the Batti Wallahs Society contains 
some amusing and interesting items, including the semi sub- 
marine experiences of some members who participated in an 
eventful down river trip in à motor launcn. 


Osram Lamps in China.—The General Electric Co., Ltd. (67 
Queen Victoria Street, E.C.), have sent us illustrations of 
several buildings in China now lighted by Osram lamps, in- 
cluding a Shanghai club and a hotel, and some street scenes 
where they are used. 


Electric Heating.—Dr. Niethammer reports in Elektrische 
А rafthetriebe и. Bahnen that the New York Edison Co. have 
now over 3,000 kw. connected in heating and cooking apparatus. 
In some tailoring establishments a consumption of 350 units 

er flat-iron per annum is reached. For private houses the 
6 Ib. flat-iron is most favoured, the average time in use being 
14 hours per month, and the average consumption 84 units 
per annum. 


A LARGE CABLE ON BOARD SHIP — 


N interesting item of information has been sent us 

regarding the new battle cruiser Australia, which will be 
the flagship of the first unit of the Australasian squadron, 
by W. T. Henley's Telegraph Works Co., Ltd. (Blomfield 
Street, London Wall, E.C.). This vessel is fitted as part of 
her electrical installation with a ring main cable, which is, 
we believe, the largest that has ever been installed on any 
ship. We reproduce a full-sized section of this cable in the 


SECTION OF Rina Main CABLE on H.M.S. “ AUSTRALIA.” 


figure. It will be observed that its diameter is nearly 
9 in. The sectional area is 2 sq. in., and its weight per 
thousand yards 23} tons, the specification being as follows :— 
169 H.C. tinned copper wires, each 0'124 in diameter, 
insulated with long fibre paper sheathed with а solid drawn 
tube of lead, served with tarred jute yarn and armoured with 
galvanised steel wires, left bright. .M.A.S. Australia was 
built by Messrs. John Brown & Co., Ltd., of Clydebank, and 
the cable referred to above, as well as the whole of the 
cable used іп the vessel, was supplied by Messrs Henley 's. 


The International Electrical Congress at San Francisco in 
1915.—Arrangements are advancing for thé International 
Electrical Congress which is to be held in San Francisco during 
the week beginning September 13th, 1915, in conjunction with 
the Panama-Pacific International Exposition, under the auspices 
of the American Institute of Electrical Engineers. The Con- 
gress is being divided into twelve sections relating to : Genera- 
tion, Transmission, and Distribution.—Central station and sub- 
station design, control and operation. Long-distance trans- 
mission of electric power. Apparatus Deaign.—Generators, 
motors and transformers. Prime movers and their relations. 
The rating of machinery. Electric T'raction and Transportation. 
—City, surface, and rapid transit railways; inter-urban and 
trunk lines; electric vehicles, ship propulsion, mining railways, 
elevators and hoists. Electric non for Industrial and 
Domestic Use.—Factories, mills, refrigeration, heating devices, 
&c. Lighting and Illumination.—Arc and incandescent lighting ; 
the science and art of illumination. Protective Devices; 
Transients.—Switches,  circuit-breakers; condensers; electro- 
statics; disruptive phenomena; high frequency phenomena. 
Electrochemistry апа Electrometallurgy.—Electrolytic апа 
metallurgical apparatus and processes. "'elegraphy and Tele- 
phony.—(a) Al communication of intelligence by the use of 
wires; (b) Electromagnetic waves and radio-telegraphy and tele. 
ру Electrical Instruments and Electrical Measurements.— 
witchboard, portable, standard, and absolute instruments. 
Testing and standardisation methods; absolute measurements. 
Economics of Central Stations and Systems.—Load factors, 
power factors, and all problems affecting the economy of central 
stations; also rates and regulation by public service com- 
missions. Hlectro-Physics.—Radio-activity ; Rontgen rays; gas 


` and vapour conduction; electron theory; constitution of matter. 


Miscellaneous.—Such as history of literature of electrical engi- 
neering; symbols and nomenclature; engineering education and 
ethics. In each section it is desired to include Papers dealing 
with the status or the progress of the art. Offers of Papers 
and suggestions should be directed to the Secretary of the 
Committee on Organisation, Dr. E. B. Rosa, Burgau of 
Standards, Washington, D.C., U.S.A. 
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STREET LIGHTING FITTINGS 


ie a new list embracing numerous designs of weather- 
proof lanterns and street-lighting fittings just issued by 
Siemens Bros. Dynamo Works, Ltd. (Incandescent Lamp 
and Fittings Department, Tyssen Street, Dalston, N.E.), 
are some new designs of interior reflectors for the con- 
version of existing gas lamps to electricity. We illustrate 


in Figs. 1 and 2 two of the Company's registered designs 
which are made in white enamelled zinc, and, as may be 
seen, combine an efficient lighting fitting with the advan- 
tages of a cheap and casy method of converting gas lamps 
to electricity, using '" Wotan” metal filament lamps. In 


Fic. 1.—ENAMELLED ZiNc REFLECTOR 


FOR USE IN Gas Lamp. 


Fic. 2.—CoNvERTED Gas 
P. 


Fie. 2 may be secn how neat is the appearance of one 
of these converted lanterns, with a D.P. switch inserted 
between the lamp standard and the lantern. Included with 
the well-known standard fittings supplied by the firm there 
is also the new Goliath Edison screw lamp-holder for use 
with hich candle-power metal filament lamps оп the 
"Brighton" series system (ELECTRICAL EworNEERING, April 
24th, p. 230). Although this fitting is fitted with a special 
shunting device to keep the circuit complete on the failure 
or withdrawal of the lamp, it is extremely neat, and is only 
3 in. diameter by 4 in. decp. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


INSTRUMENTS.—A new leaflet from Everett, Edgecumbe & 
Co., Ltd., describes their new “disc” type, long-scale, moving- 
coil switchboard ammeters and voltmeters. The advantages of 
long-scale instruments such as these, with a scale embracing an 
arc of some 300 degrees, have been for some time recognised in 
connection with A.C. instruments, and are by the introduction 
of these instruments extended to continuous current, so that all 
the different class of instrument on a combined board can be 
uniform in appearance. 

FANS.—A neat postcard, as shown by our illustration, in 
black and gold, depicting Ediswan fans, is being issued to the 
trade by the Edison & 
Swan United Electric 


у ; ers] 
Light Co, Ltd. ic MR ron 
(Ponder's End, Middle- | v eet t] reser 
sex) Although the 
supply is necessarily 


limited, we understand 
from the Ediswan Co. 
that they wil be. 
pleased to send a sup- 
ply of these cards, 
until exhausted, to any 
of their “Fan” cus- 
tomers, who have not 
already ordered any, if they mention ELECTRICAL ENGINEERING. 

FITTINGS.—A new catalogue from Siemens Brothers’ 
Dynamo Works (Incandescent Lamp and Fittings Dept., Tyssen 
Street, Dalston) deals with fittings for semi-indirect and inverted 
illumination, and contains a very tasteful selection of fittings for 
use with Opal, Holophane, Cervix, and Alabaster bowls, as well 
as inverted pendants in enamelled iron, in sizes suitable for all 
classes of buildings. The retlectors of the inverted fittings are 
of various forms, including steel and white enamel. 
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JuLv 10, 1913. 


WATERTIGHT TELEPHONES.—The Siemens type of water- 
tight, loud-speaking marine type telephone is described in a new 
list from Siemens Brothers Co., Ltd. voor: свеса. 
deck and engine-room patterns аге included with suitable selector 
switches. 

HOLOPHANE.—A neat, comprehensive, and complete list 
giving particulars and prices of all present standard Holoplane 
glassware, as well as a large variety of fittings specially de- 
signed for use with these shades, has been issued by the Sun 
Electrical Co., Ltd. (118 and 120 Charing Cross Road, W.C.). 

FANS.—Another seasonable new list embracing electric fans 
of all kinds and accessories has also just been poa by this 
company, who will forward copies to any of our readers on 
request. Besides the many fans suitable for domestic, office, 
and industrial use, we notice the Sun a nite type of railway 
fan, which is supplied very largely to Colonia] and foreign rail- 
way companies. As well as the ordinary desk and oscillating 
fans, a special feature is made of a combined fan and table 
lamp, and a combined fan and fruit dish. 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 
“ Electrical Engineering.” 


MERCURY VAPOUR RECTIFIERS. 
mercury vapour rectifiers for projection arcs for cinemato- 
raphs, &c., has been sent us by the Westinghouse Cooper 


A list dealing with 


ewitt Co., Ltd. (80 York Road, King's Cross, N.) The 
apparatus provides low voltage direct current for the arc while 
retaining the advantage of A.C. regulation, and the cost of the 
equipment is considerably less than that of a motor generator 
or rotary converter. 

TUMBLER SWITCH CONTROL.—A second and enlarged 
edition of the special circular relating to the use of tumbler 
switches for the control of heating and cooking apparatus, by 
A. P. Lundberg & Sons (477 to 489 Liverpool ad, N.), 
which was first issued a year ago, has just made its appearance. 
Twelve distinct types of control are described, using series- 
parallel, two-way, ''All-or-Part-and-off" switches, ''T'winob'' 
switches, and others developed by the company, giving various 
degrees of regulation. The switches are made in surface and 
flush patterns, the insulation is heat resisting, and the parts 
well made to withstand constant manipulation and prolonged 
currents. Special arrangements for pilot or tell-tale switches are 
abso described, and the list concludes with illustrations of switch, 
plug, and combined switch and plug connections, specially 
suitable for radiator circuits, with or without extra earthing 
connections. 

BATTERY FANS, &c.—Several types of small fans are de- 
scribed in a new leaflet from the General Electric Co.. Ltd. 
(67 Queen Victoria Street, E.C.), suitable for driving from 
Edison-Lalande cells or accumulators. Ап attractive shop 
window novelty, consisting of two captive electrically driven 
model aeroplanes is also included. 

ELECTRIC SIGNS.—Recognising the value of the illuminated 
sign as an aid to business, Siemens Brothers Dynamo Works, 
Ltd. (Incandescent Lamp and Fittings Department, Tyssen 
Street, Dalston), have got out a list of representative designs in 
classified sections, including special signs for theatres and cine- 
matograph halls, compact signs for use on board ship, and hang- 
ing signs. These can be fitted with several varieties of glassware, 
but special reference should be made to ''Oplex" glass, in which 
a special coloured ground can be fired on to a sheet of white 
ора, glass. Cloisone and cloiglasic panels аге used for more 
elaborate colour schemes. A number of different patterns of 
flashes are included. 


Dielectric Fatigue.—A series of tests to determine the nature 
of dielectric fatigue in ebonite and pres&pahn, carried out at 
the ке of Liverpool by W. Holttum, are contained in 
a Paper which has been accepted for publication in the Journal 
of the Institution of Electrical Engineers. The method adopted 
was to apply an alternating pressure to the sample under test for 
a certain time, and then to find a pressure which, applied for 
O1 sec. at 50 or 60 frequency, caused breakdown. This was 
taken as a measure of the ‘instantaneous strength. The switch- 
ing operations were carried out automatically, and a large 
number of samples were tested. The general conclusions deduced 
are: (1) That fatigue due to electric stress alone is almost 
negligible for ebonite and presspahn until the point of break- 
down is approached, the greatest amount measured for ebonite 
being 2 per cent. of the initial instantaneous strength. (2) That 
the least pressure which will cause breakdown if applied con- 
tinuously 18 about 80 per cent. of the lowest measured value to 
which the instantaneous etrength can be reduced by fatigue. 
The conclusion of greatest practical importance їз that the 
dielectric strength of ebonite for sudden stresses lasting for 
a fraction of a second is only some 28 per cent. greater than 
it is for long-continued stress, and that any ebonite used for 
insulation purposes should be designed for the greatest pressure 
which may occur as though that pressure were continuous. 


Јоу 10, 1918. 


~ QUESTIONS AND ANSWERS BY PRACTICAL MEN 


RULES. 


QuzsTIONS : We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen 1n actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
spondents,'’ or replies will be invited from our readers. One 
Shilling will be paid for the question which we select for com- 
petitive replies їп this column. 

ANSWERS: A fee of 108. will be paid for the answer which 
we consider shows the greatest тети, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the questson. In Judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them ona separate sheet of paper attached to the manu- 
script. Competitors may adopt a “пот de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final 


QUESTION No. 1,346. 

Describe a regular course of routine inspection and testing 
for a central station battery of about 250 cells of say 1,000 
ampere hours' capacity at the five hour rate; (a) with end 
regulating cells, and (b) without end regulating  cells.— 
*'NascENT HYDROGEN.” ^ 


(Replies must be received not later than first post July 17th.) 


ANSWERS TO No. 1,344. 


_In what way can the forces on transformer coils due to short 
circuit be determined in three-phase core type and single-phase 
shell type transformers with sandwich windings *—J. W. 


The first award (10s.) is made to '' ALPE," for the following 
reply :— 

The mechanical forces due to leakage flux tending to wreck 
а transformer on short circuit may be divided into three 
classes: (1) Leakage flux bridging between two faces of 
the core tends to draw these faces together. This may be 
neglected, since the core will always be sufficiently strong 
to prevent any appreciable distortion. (2) Leakage flux en- 
circling one or more coils tends to compress the coil or to 
draw together its component parts if it is split into sections. 
This effect is sometimes observable in a transformer which 
has withstood a short circuit, but it is not usually sufficient 
to cause damage. (3) Leakage flux between two coils exerts 
а compressive force at right angles to the direction of the 
flux, tending to separate the coils. This is the force which 
usually proves destructive to the transformer by bursting 
the coils apart. 

The stresses due to a magnetic field, both the tension 
in the direction of the lines and the compression at right 
angles to the lines, can be calculated from the well-known 
formula, S=B?/8x. Where 8 is the stress in dynes per 
sq. cm., and B is the flux density in lines per sq. ст. Also 
Baty? х Nia, 

10L : 

sq. cm., N=effective number of turns, I r.m.s. current in 
amperes, 4-permenbility of circuit, and in air is unity; 
L=length of path in ems. The factor 42 is, of course, the 
ratio of the maximum current to the r.m.s. current, and 
is strictly only applicable to a sine wave. It may, however, be 
taken as sufficiently accurate in most cases, but if the current 
wave is very much distorted the maximum value of current 
should be used instead of ¥2I. Combining these formule 
2:82x10-7* NI? 
L | 
where S is the maximum stress in lbs. per sq. inch, and 
,-]ength of gap in inches, measured in the direction of the 
lines of force. NI must be determined for each gap between 
primary and secondary windings, by taking the algebraical 
sum of the various ampere turns assisting and opposing the 
resultant leakage flux in the gap in question. The maximum 


where B-max. flux density in lines per 


and converting to English measure we have, S— 
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pressure on the coils on each side of the gap is SA, where 
A is the area of the face of the coil in square inches, i.e., 
A=LL', where L' is the length of the portion of the coil 
under consideration, measured along the conductors, and 
L is the length of the gap in the direction of the lines of 
force, which run at right angles to the conductors. The 
resultant pressure tending to bend any coil is the difference 
between the pressures calculated for the gaps on each side of 
the coil, for that portion of the coil which lies outside the 
core. The pressure tending to burst apart the ends of the 
core is P=Sisax. ML, where Smax. is the stress in the gap 
for which NI is a maximum, and M is the mean length 
of one turn of the winding, L being the length of gap as 
above. 

It wil be seen that the mechanical forces acting on the 
transformer are proportional to the square of the current, 
and it is therefore necessary to determine the maximum 
current which can flow on short circuit. If the capacity of 
the supply system is very large compared with that of the 
transformer, and the line between generators and transformer 
is short, the current flowing in the event of a short circuit 
at the secondary terminals will be limited only by the im- 
pedance of the transformer. Assuming this is 3 per cent., 
the short-circuit current will be thirty-three times the full- 
load current, and the forces acting on the windings 1,100 
times those at full load. This is, however, the worst possible 
case, and as a rule there will be a drop in voltage due to 
the overload on the generators, as well as a drop in the line. 
The simplest way to take this into account is to assume a 
probable value for the short-circuit current and calculate 
the volts drop in generators and line for this current. The 
resultant voltage at the transformer terminals, divided by the 
transformer impedance, gives a closer approximation to the 
true short-circuit current, which can be used as a basis for 
working the calculation through again, if the current assumed 
in the first instance was very far from the true value. 

From the above, the stresses in the single-phase shell- 
type transformer can be readily calculated. In the case of 
the core-type transformer it will be seen that if the primary 
and secondary windings are concentric and symmetrical (as 
is probably the case), the forces due to the leakage flux merely 
tend to expand the outer winding and compress the inner. 
The compression will be taken by the solid core, and it is 
unlikely that the tension in the outer winding will reach 
a dangerous value. It may, however, be calculated from 
g, = 49 x 107 *?N? PL, 

ym purum ан 

aL 
copper wire, L,=length of inside turn of outer winding, a= 
total section of copper in outer winding, and the other 
symbols have the same meaning as before. 

It should be noted that the actual forces are not steady, 
but vibratory, varying from the maximum values calculated 
as above to zero twice in each cycle. If the natural fre- 
quency of vibration iof any part of the transformer (such as 
the portion of a coil projecting bevond the core, for instance) 
should happen to be the same as the frequency of the stress, 
i.e., twice the supply frequency, a condition of resonance 
would be established, giving rise to forces very much higher 
than the calculated value—theoretically infinitely great. It 
is practically impossible to guard against this contingency, 
on account of the impossibility of determining the natural 
frequency of vibration of the various parts of the transformer, 
but it may very probablv explain the occasional failure of a 
transformer to withstand short-circuit currents which on 
ealeulation appeared well within the limits of safety. 


, where S,=tension stress in the 


University College Entrance Scholarships.—The Entrance 
Scholarships in the Faculty of Engineering awarded to Messrs. 
C. H. Avery and G. G. Dawson have been renewed for a further 
year, as has also the Goldsmid Scholarship that was awarded 
to Mr. P. L. Capper. The Archibald P. Head Medal and Prize 
goes to Mr. W. J. Duncan. The following students have 
obtained Engineering Diplomas :—Messrs. L. S. B. Alder, P. R. 
Coursey (with distinction, A. M. Fahmy, D. W. Fletcher, 
D. N. Gautam, A. F. Gimson, A. F. Hewett, E. W. A. Hunt, 
N. R. Kapur, N. F. Kelsey, B. G. G. Manton, A. El R. Orfy, 
L. J. Powis, C. H. E Ridpath, M. H. Schwab, and R. T. 
Singh. 
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[ELECTRICAL ENGINEERING" PATENT RECORD | 


(This Patent Record ts compiled by our own Editorial Staff and з Strictly Copyright.) 


Specifications Published July 3rd, 1913 


А full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 
.10,238/12. Joining Tungsten to Copper. В. T.-H. Co. 
(С.Е. Co., U.S.A.). The copper is purified by treating at a 
temperature considerably above its melting point with an 
oxidisable boron compound, and then melted or cast in contact 

with the tungsten. 

14,088/12. Automatic Motor Starters. Е. BnoapsENT. In 
starters in which the rheostat arm is first moved by hand into 
the full resistance position and then allowed to return auto- 
matically, “inching’’ movements at starting are obtained by 
an auxiliary switch governed through a pilot switch or push- 
button, without it being necessary for the rheostat arm to be 
clear of the starting resistance studs. This switch may be in 
parallel with the contacts controlling the auxiliary switch, во 
that the actual ‘‘inching” is controlled by the rheostat arm, ог 
it may be placed near the topmost position of the rheostat arm 
so that it can be operated intermittently without releasing this, 
or the magnet coil of the auxiliary switch may be connected 
across the mains through the “inching” switch, which is 
normally open and controls a branch of the main circuit con- 
nected with the starting resistance. Three figures. 

14.161/12. Coupling Metallic Tubing. С. P. M. Lee and 
W. A. Brame. To couple metallic tubing together or to a fixed 
casing, an open helix of steel or other strong wire is used. The 
tubing is screwed into this and soldered. Four figures. 

14,236/12. Commutating Dynamos and Motors. М. Рені. 
Sparkless commutation is obtained by arranging pairs of brushes 
so as to prevent the armature coils from being directly short- 
circuited. The brushes for each pair of poles are kept connected 
to an external circuit, in which are produced alternating 
pressures of the frequency of commutation. To effect this an 
auxiliary machine having coils inserted between the two brushes 
of every pair, and acted on inductively bv a field energised from 
the main current, may be used with or without condensers. 
Other ways, using transformers as well as auxiliary machines, 
are also described. Ten figures. 

15.275/12. Heating Element. Simprex Conpvits, L. M. 
WATERHOUSE, and Т. Birketr. Two insulating strips, the 
central portions of which are held a fixed distance apart by a 
longitudinal separator, over which is wound transversely a 
resistance ribbon sufficiently taut to elastically bend the strips 
and bring their longitudinal edges together, thus forming a 
resilient core. The strips may be of mica, and the separator 
of metal. Twelve figures. 

17.586/12. A.C. Current Limiter. A. W. Аѕнтох. А choking 
coil is connected in series with the consumer's circuit to effect 
а reduction in the supply pressure when а predetermined 
maximum load is reached. The coil has a tapering air-gap 
closed by a spring when the flux reaches a certain amount, so 
that the self-induction is increased. Аз the permissible load 
may be different at different times, this may be allowed for by 
altering the reluctance of the coil by a clock-driven iron disc 
which partially closes the air-gap at predetermined times. 

17.838:12. Self-Regulating Dynamos. С. A. VANDERVELL and 
А. Н. Mipargy. Main and supplementary poles and brushes аге 
used. The windings on the supplementary poles are connected 
to a main and supplementary brush, arranged to span the 
armature conductors under the supplementary pole, so that a 
field opposing but less than the armature cross-field under the 
main poles is produced. Seven figures. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, W.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patents will 
appear in our next issue. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: TayLor [Fault clearing on A.C. systems] 16,830/12. 

Dynamos, Motors, and Transformers: Lake (Le Carbone Co.) 
[Brushes] 24,545/12; Siemens Dynamo Works, KIEFFER and 
Parker [Ventilating] 3,224/13. 

Electrometallurgy and Electrochemistry: Јонхѕох [Welding] 
14.145/12; H£novrT [High-grade pig iron] 25,858/12. 

Heating: Von Hentzer [Liquids] 28,359/12. 

Ignition: Lawrence [Driving rotary magnetos to facilitate 
engine starting] 14,324/12; Brooks and Hort [Motor vehicle 
ignition and lighting] 18,764/12; Hartmann & Braun [Magneto] 
19,915/12; Justice (North Haat Electric Co.) [Engine starter] 
28.930 12. 

Incandescent Lamps: Farkas [Drawn wire lamps] 14,655/12; 
HaNsEN апа Мона [Boron-tungsten compound] 5.525/ 13. 


Instruments and Meters: Davis and Hunter, 14,576/12; 
Lanpis & Gyr [Two-rate metere] 22,592/12; ScHoLLer [Meter] 
24,954 / 12. - 

Switchgear, Fuses, and Fittings: Harriman and A. REYROLLE 
& Co. [Dash-pots] 13,997/12; Letrner [Switches] 14,270/12; 
SIEMENS Bros. and  GmiNsTED  [Electro-magnetic relays] 
14,564/12 and 28,824/12; Егкствіс & Оврмахсе Co. and Cox 
[Resistance grids] 20,252/12; FiscHER [Mica plates for resist. 
ances] 25,869/12; HurrMANN and HaBEeRL [Time switches] 
25,/87/12; Bosca Jaromar regulators] 27,961 / 12. 

Telephony and Telegraphy: Craven [Switchboard connecting 
cords] 11,306/12; Hixzreter [Telephonically ordering cabs, mes- 
sengers, &c.] 15,807/12; Automatic TELEPHONE Mrc. Co. (Auto- 
matic klec. Co., U.S.A.) [Telephone systems] 15,970/19, 
15,971/12, 13,972/12, 13,973/12, 13,974/12, and 13,975/12; 
Al1kEN [Telephone sub-station switching] 14,317/12; Z1vno- 
STENSKA BANKÁ V. Praze [Subscribere' automatic telephone 
stations] 16,374/12; Cre GENERALE RADIOTELEGRAPHIQUE [Charg- 
ing condensers in parallel and discharging in series] 29,375 12; 
GrasmE [Mechanical type-printing telegraphs for toys] 4,665 /13. 

Traction: HAwonrTH and THomas Transmission, LTD. (Control 
and use of series dynamos] 14,596/12. 

Miscellaneous: | MASCHINENBAU-ANSTALT HUMBOLDT 
annular multipolar magnetic separators] 9,147/12;  BnaETTELL 
о [Light diffuser] 14,192/12; Тномѕох and Вотнж®мш, 

Miners’ safety lamps} 14,202/12; Goy [Massage device] 
18,271/12; TURNER [Portable electro-medical appliance for use 
in the bath] 22,807/12; Siemens & HarskE [Refractory articles 
of tantalum] 23,050/12; Justice (North-East Electric Co.) 
[Power gearing] 28,951/12; STERN and Britisa Ever READY 
Erec. Co. [Portable lamps] 29,302/12; Bares AND Weiss [Fire 
and burglar alarm] 1,285/13; ErECTROMECHANISCHE INDUSTRIE 
Ges. [Pocket lamp and compass] 5,646/13; Егествомотов EQUIP- 
MENT Co. and Meacock [Gearing] 8,503/13. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 
Incandescent Lamps: Скалммохт [Tortuous filament] 13,632; 13. 
Meters: Scuorr & Gen [Electrolytic] 10,512/13. 
Switches: FAGERLUND, 15,654 /15. 
Miscellaneous: Forster [Friction couplings] 15,308/13. 


Grant of Patent Allawed 


10.600/12. Footstep for Telegraph Poles. Н. Lexcm. The 
grant of the patent has been allowed, in spite of opposition. 


Expiring and Expired Patents 


The following Patent expires during the current week, after a life 
of fourteen years :— 

14.304 of July 11th, 1899. Electric Automobiles. W. P. 
THOMPSON e Cantono, Italy). The system described is based 
on the employment of the “Сап опо” flat-ring inductor motors 
described in specifications Nos. 25.245/97 and 3,218/98, with 
variations in the intermediate plate obtained by slight 
variations in the excitation. The motors (two per axle) can be 
connected, so that each shaft independently actuates a motor 
wheel by means of gearing; or the two motors can be separate, 
cach actuating à motor wheel through worm and spurwheel 
gearing. This method is preferable for driving heavy vehicles, 
such as omnibuses. The worm has four or five threadings, with 
a progression equal to the diameter, whereby a high efficiency 
is obtained, aud the motors can act as electric brakes. The 
worm is keved on the shaft, and is movable longitudinally, 
being held in place by two springs, so that the wheel is not 
rotated until one spring is compressed till its reaction 1s stronger 
than the resistance to the road wheel. "Three figures. 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 


Distributing Systems, Insulating Materials, &c.: C. J. BEAVER 
and E. A. CLAREMONT [Insulating materials, &c.] 6,708/07. 

Dynamos and Motors: MaTuEn & Рглтт, E. Hopkinson, and 
J. FnrrH [Polyphase induction motor with several rotors and 
two stators, the magnetic field being made to progress oppositely 
in the two stators] 5.899/05; A. Wica [Wheel-driven dynamos 
for vehicle and motor-boat lighting. Фе. | 5,972/08. 

Electrochemistry: (3. J. Атктхз [Obtaining chlorine by electro- 
lysis gf an alkaline earth chloride] 5,596/01; N. J. NIELSEN 
[Regulating high-pressure milk sterilisation] 5,776/08. 

Switchgear and Fittings: С. Н. Ток (Cord grip] 6,310/08. 

Telephony and Telegraphy: S. EVERSHED and EVERSHED 
ViGNOLES [Ships' telegraphs for gunnery purposes] 5.903/01. 

Miscellaneous: W. G. Heys (J. Scott, R. Varley and J. С. 
Anderson, U.S.A.) [Winding coils of bare wire and insulating with 
threads and paper] 5.257/00: MÄRKISCHE MASCHINENBAUANSTALT. 
L. SruckENHorz [Lifting magnets] 21,030 /07. 
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ELECTRIC CONTROL GEAR FOR CAPSTANS. 


ELECTRIC TRACTION NOTES | 


An agreement is said to have been arrived at between 
the Metropolitan and Great Northern Railway Companies for 
the joint control and working of the Great Northern and 
City Tube Railway. It is anticipated that physical con- 
nections wil be made between the Great Northern system 
and the Tube railway at Finsbury Park, and with the 
Metropolitan line at Moorgate Street. One of the draw- 
backs to the financial success of the Great Northern and 
City Railway has been the one of a physical connection with 
the Great Northern system at Finsbury Park, which was 
originally anticipated when the line was first built, but 
which, for obvious reasons, was never given effect to. 

The point as to whether a tramway sanctioned under the 
Light Railways. Act is liable to be rated as a tramway or 
а railway for purposes of local taxation has been discussed at 
considerable length before the House of Lords. The case in 
question was the final appeal in the action taken by the 
Tottenham Urban District Council against the Metropolitan 
Electric Tramways, Ltd. 
quently a Divisional Court, held that the lines in question 
did not come within the definition of a railway, and ordered 
the company to pay rates on the full assessible value of the 
undertaking, and not upon a quarter, as in the case of a 
railway. The Court of Appeal, however, subsequently re- 
versed this decision, and it is against this that the Tottenham 
Council is now appealing to the House of Lords. Judgment 
will be given later. 

Owing to the small net surplus upon the London County 


Council tramways last усаг, namely, £497, the Highways | 


Committee reports that it is unable to make the usual 


provision for renewals at the rate of 34. per car mile. It . 


recommends that the amount available this year should be 
transferred to the renewals fund, and that any rearrange- 
ment of the basis of contribution to this account be postponed 
for two vears. - 

As a result of the recent discussion upon electric battery 
vehicles at the I.M.E.A., Alderman Fred Smith, Chairman 
of the Liverpool Tramways Committee, has been instru- 
mental in securing an investigation into the possibilities of 
this method of traction in Liverpool. The General Manager 
of the tramways system has to report as to the use of this 
method of traction in connection with the docks. 

The members of the Metropolitan Association of Eleetrie 
Tramway Managers entertained Mr. H. E. Blain, their late 
chairman, to dinner at the Municipal and County Club on 
Friday evening last. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


Considerable dissatisfaction has been caused by the im- 
position of a fee of one guinea by the Post Office for the 
issue of licences for experimental wircless telegraphy. Under 
Clause 2, sub-section 1, of the Wireless Telegraphy Act of 
1904 it is expressly provided that licences to conduct experi- 
ments in wireless telegraphy shall not be subject to any rent 
or royalty. The Post Office is apparently trying to get out 
of this by calling the guinea which they charge a fee for 
office expenses in connection with the issue of licences, and 
we understand that they have taken legal advice as to whether 
they are entitled to make this charge. Although it is not a 
serious burden upon the majority of béna fide investigators 
who wish to conduct a series of experimental researches in 
wireless telegraphy, and is presumably intended principally 
to discourage the amateur, yet it is to be regretted that the 
Post Offiee should adopt a course which certainly evades the 
spirit of the Wireless Telegraphy Act, although it is not in 
conflict with the letter of it. " 

On Friday last a petition was presented to the Judicial 


The Local Justices, апа subse-: 


Committee of the Privy Council by the Australian Govern. 
ment through Mr. Danckwerts, K.C., and Mr. E. A. Harney, 
K.C. (Australia). Special leave was sought to appeal from 
the order of the Australian High Court permitting an inspec- 
tion by the Marconi Co. of the Australian wireless stations, 
in connection with their action for infringement against the 
Australian Government, which claims to be working a system 
under the patents of Mr. Balsilie. Mr. Danckwerts urged 
that the matter of law involved was of great public importance. 
This was whether the opinion of a responsible Minister of the 
Crown was vtonelusive, or whether it could be examined bx 
the Court. The majority of the Australian Court inclined 
to the latter view, and thought that there could be nothing 
to warrant even a conjecture that the inspection would disclose 
anything which could reasonably be called a State secret. 
Without calling on Mr. A. J. Walter, K.C., and Mr. J. Hunter- 
Gray, who represented the Marconi Co., the Lord Chancellor 
said that this was not a convenient casc to discuss the matter 
of law raised, and they must refuse the petition. 

In announcing to a deputation from the London Chamber 
of Commerce last week that he will shortly ask Parliament 
for authority to borrow £10,000,000 for the development of 
the Post Office telephone system, the Postmaster-General 
emphasised the point that in his opinion the complaints 
against the telephone service since it has been in the hands 
of the Government have. been considerably exaggerated. 
Among the developments foreshadowed is the spending of 
£300,000 on a new underground cable from London to Birming- 
ham. 

In the House of Commons last weck the Postmaster-General 
announced that the price agreed with the National Telephone 
Co. for the purchase of their undertaking is £12,470,300, or 
£45,000 less than the amount actually awarded by the 
arbitrator. On the other hand, the Post Office has, it will 
be seen, abandoned its claim with regard to the item of 
£247,200, the cost of raising capital, which, it has been 
suggested, should have been deducted from the award. 

The Post Office has been negotiating the terms of a new 
agreement with the Marconi Co. for the Imperial wireless 
telegraph scheme. This will involve an additional expendi- 
ture compared with the old contract, due, in the first place, 
to the increased cost of materials necessary for the equipment 
of the stations, which the Company estimates at about £6,500 
per station. Briefly, the other alterations in the old contract. 
are that 10 per cent. royalty is to be paid the Company 
for each station separately, such royalty to be paid only in 
respect of the receipts of those stations where Marconi patents 
are to be used. The Government have the right to instal 
other apparatus in the stations even before the completion of 
the first six stations. On the other hand, the Company, which 
had previously guaranteed the speed of transmission of fifty 
words a minute by automatic apparatus, now guarantees 
seventy-five words a minute. With regard to the right of 
the Company to inspeet any plant installed by the Govern- 
ment which it is suspected infringes their patents, such 
inspection is now to be made by an independent engineer. 
The new contract provides for the construction of the stations 
by the Company, the Government holding the view that the 
only alternative was the creation of a new staff, and the 
employment of an engineer of distinction to supervise the 
work. This, however, it was not felt the Government could 
undertake. The contract is not to be binding unless ratified 
by the House of Commons before August 3lst this vear. 

It is stated that the Danish Naval authorities will adopt 
the Poulsen wireless telegraph system in the Danish Navy. 

Sitia-Rhodes cable failed on the 2nd inst., and was repaired 
on the 5th.—The Servian authorities announce that telegrams 
for Salonika may not pass over their territory, while the 
Roumanian Government has suspended all private telegraphic 
intercourse in code or cipher language.—The Fort-de-France 
Paramaribo cable of the French Cable Co. failed once again 
on the 3rd inst, but it was put in order again on the "th inst. 
—The Bulgarian Administration has prohibited the exchange 
of telegrams with their office at Salonika. Newfoundland has 
become an official adherent to the Radiotelegraphic Convention 
of Berlin. 
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SWITCHGEAR & COWANS, L” 
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ELECTRICIANS 


Write for particulars. 
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Samples sent on approval. 
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LOCAL NOTES 


Bootle: New Power Station.—The new power station is 
approaching completion. The Committee has decided to post- 
pone any revision of tariffs until the new works have come 
into beneficial use. 

Bradford: Electrical Developments.—In view of the im- 
portant developments in the near future in the Bradford 
electricity undertaking, the members of the Electricity Com- 
mittee have recently been inspecting the Manchester power 
stations. | 

Electricity Accounts.—There was а net profit of £8,477 
upon last year’s working on the electricity undertaking. 

Bridlington: Electricity Accounts.—There was a net profit 
of £1,825 upon the electrical undertaking last year. In 
spite of the extra coal costs the total cost of production was 
slightly decreased, compared with the previous year. The 
sum of £500 to be transferred to renewal fund from the 
profit for the year. 

Dalkey: Electric Supply.—The Alliance and Dublin 
Consumers’ Gas Co. intends to apply for electric lighting 
provisional orders for a number of towns, including Dalkey. 

Dudley: Sale of Electrical Undertaking.—We pointed out 
a short time ago that a difficulty had arisen in connection 
with the sale of the electrical undertaking to a private com- 
pany, inasmuch as under the terms of the proposed sale 
the rates of the Borough would still be liable, in: the event 
of failure on the part of the purchasing company, to repay 
the outstanding loans on the undertaking. The Company 
has now offered the Council certain securities in this matter, 
which the Council are being recommended to accept by the 
Electric Supply Committee. l 

London: Hammersmith: Electricity Accounts.—The sum of 
£2,500 is to be carried to reserve from the electricity accounts 
for last year, and provision is also to be made оці of the profits 
of £4,540 for £300 for conversion of gas lamps and £300 
for an electrical exhibition to be held later. 

Hampstead: Eiectricity Accounts.—In view of the expansion 
of the Council's electricity undertaking, it has been decided 
to engage a firm of chartered accountants at a fee of 100 
guineas per annum to report quarterly upon the accounts. 

St. Marylebone: Electricity Accounts.—Tlhe past years 
working of the electricity undertaking shows a net profit of 
24,014. This is about £2,800 less than was estimated for at 
the beginning of the year, but the Finance Comittee, in 
reporting upon the situation, thinks the Council is to be 
congratulated upon the results, in view of the advance in 
the cost of fuel, which exceeded the estimates by £4,500, 
and is an increase of £6,600 in actual expenditure compared 
with the previous twelve months. 

St. Marylebone: Electric Cooking Apparatus.—In connec- 
tion with the regulation which the Board of Trade proposes 
to prescribe with respect to the supply of energy at medium 
pressure for cooking purposes, the London County Council 
has expressed the opinion that the framework of cooking 
a as well as the guard protecting the heating 
elements, should be efficiently earthed. 

Tottenham: Gas Company’s Electric Powers.—The bill of 
the Tottenham and Edmonton Gas Co., which transfers the 
Wood Green Council's electric lighting order to the Company, 
has now passed through both Houses of Parliament. The 
North Metropolitan Electric Power Supply Co. and the North 
Metropolitan Electric Power Distribution Co. endeavoured to 
oppose the bill at various stages, but both in the House of 
Commons and in the House of Lords they were refused a 
locus. 

Middleton: Street Lighting.—The lighting of the centre of 
the town is engaging attention, and further additions to 
the electric lighting of the streets are contemplated. 

Newcastle-under-Lyme: New Plant.—Two Diesel engines 
have been installed and are now running daily with very 
satisfactory results. The supply was changed over to the 
three-wire system in Whitsun weck, and a supply at both 
460 and 230 volts is now being given. 

Sunderland: Electricity Accounts.—The report of the 
Borough Electrical Engineer for the year ended March 31st 
shows a net profit of £6,248, which would, however, have 
been considerably more but for the effects of the coal strike. 
The net profit is to be carried to depreciation and renewals 
fund. Dealing with the disposal of the steam generating 
plant in the Dunning Street works, and the disused con- 
tinuous-current generating plant at Hylton Road, the report 
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points out that the original cost of this was £64,927, whilst 
the outstanding debt upon it at March, 1912, was £31,255. 
Towards this the sinking fund is to contribute £2,186, and 
£5,069 is to be taken from depreciation and renewals fund. 
Adding to this the estimated amount to be realised by the 
sale of the plant, namely, £7,250, there will remain an 
outstanding book debt on the plant of £16,750. 

Weston-super-Mare: ‘‘ Stealing ” Electricity.—The pro- 
prietor of the flying machine who resorted to the practice of 
connecting his lighting circuits to his power meter, in order 
to get current at the cheaper rate, as reported in our last 
issue, has been fined £10. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Belfast.—A loan of £35,000 for electrical extensions is to 
be applied for. 

Cardiff.—A loan of £30,000 is to be applied for in con- 

-nection wiih extensions at the electricity works. 

Darwen.—The sanction has been given to a loan of £3,572 
for mains, &c. 

Durham.—An electric lighting plant is required for the 
Richard Murray Hospital, Blackhill, Co. Durham. Secretary. 

Hamilton, N.B.—Additions to electricity works, at estimated 
cost of £10,000. i 

London: L.C.C.—High and low-tension sub-station switch- 
gear. (See an advertisement on another page.) 

Battersea.—Mains extensions at an estimated cost of 
£2,179 are to be carried out. 

Loughborough.—Loans of £11,000 for plant, and £3,000 for 
mains are to be applied for. 

Manchester.—Borrowing powers have been sanctioned for 
£45,000 and £80,000 for electricity purposes. 

Newport (Mon.).—Extra high-tension switchgear. 
Electrical Engineer, July 19th. 

Perth. (W.A.).—Switchgear and accessories are required 
for the municipal power station. Particulars from Consult- 
ing Engineers, Messrs. Merz & McLellan, 52 Victoria Street, 
London, S.W. . 

Peterborough.—Sanction has been received to the borrow- 
ing of £7,000 for a new generating set, boilers, &c. 

Rochdale.—Sanction has been given to a loan of £30,000 
for extensions at the electricity works. 

Sheffield.—An inquiry was held last week concerning a loan 
of £130,860 for the electrical undertaking. Durin the course 
of the proceedings it was stated that the demand for power 

urposes has increased from 868,943 units in 1904, to 
16,717,000 at the present time. In addition to the remark- 
able increase now taking place, both in the lighting and power 
demands, the installation of electricity for street lighting is 
under consideration. 

Shipley.—Two  1,000-kw. steam 
surface condensers and switchboard. 
on another page.) 

South Shields.—New generating plant, estimated to cost 
£30,000, is to be installed. 

Stoke-on-Trent.—Mains extensions, at an estimated cost of 
£1,555, are to be carried out. 

York.—A proposal has been made to extend considerably 
the limits of supply for electricity purposes. 

An expenditure of £16,450 is contemplated upon street 
electric lighting works. 

The City Electrical Engineer has reported that the cost 
of laying mains throughout the city for domestic purposes 
would be £100,000. The Electricity Committee, however, 
recommend that extensions be made from time to time. 


THE RECORD ELECTRICAL Co., Ltd. 


Borough 


turbo-alternators with 
(See an advertisement 


LONDON OFFICE: | Works: 
Caxton HOUSE, MEASURING BROADHEATH. 
WESTMINSTER, S.W. INSTRUMENTS. MANCHESTER. 
300] Victoria. RECORD'8 PATENT. зва Асаш: 
dicia кыа Дш. —— Telegrams E eir аш E 
oa ae n. 
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Wiring 

The following particulars relate to new buildings about to be 
erected, or 1 tant alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Barnsley.—Variety theatre. Architect, P. A. Hinchcliffe, 
14 Regent Street. 

Barrow-in-Furness.—New secondary school. 

Blackburn.—New fire station and firemen's dwellings. 

Brighton.—School Hall, Brighton College (£6,000). 

Groydon.— Thirty-eight houses in Ashburton Avenue. W. 
Nottle, 250 Albert Road. Thirty-two houses, Compton Road. 
C. D. Gooch, 54 Gresham Street. 

Darwen.— Cinema theatre in Bolton Road. 

Doncaster.— Block of offices, corner of French Street. 
Borough Surveyor. 

Gomersal.— Reconstruction of Gomersal Mills. T. Barnsley 
& Sons. Architect, C. D. Swale, 5 Cabinet Chambers, Leeds. 

Greenock.—Electric lighting of Highlanders’ Academy. 
Consulting Engineer, T. €. Fulton, 143 West Regent Street, 
Glasgow. 

Kingston-on-Thames.—Alterations to St. Luke's Schools. 
Borough Surveyor. 

Leeds.—Offices for Board of Overseers. Architect, A. Neill, 
38 Park Row. 

London: L.C.C.—235 points, Tollit Street School, Mile End. 
(Sce an advertisement.) 

Middleton.—Extensions to the Rhodes Council School. 
Borough Surveyor, July 4th. 

New Town Hall ( £30,000). 

Sale.—New Council Offices. 

St. Helens.— Municipal hall and fire station. 

Southend.— Alterations and additions, Leigh Road School. 
Borough Engineer. 

‘South Wales.—Capel Hotel, Bargoed. 
Williams, Wharton Street, Cardiff. 

Watford.—Working-class houses. 


Miscellaneous 

Australia.—It is stated that Mr. R. P. Wilson has re- 
ported with reference to the electrification of the Perth- 
Northam section of the Trans-Continental Railway through 
the Darling Ranges. 

105 miles lead-covered paper-insulated cable. 
Postmaster-General, Melbourne, August 19th. 
from High Commissioner, 72 Victoria Street, S.W. 

Malta.—Supply of arc lamp carbons. Crown Agents for 
Colonies, Whitehall Gardens, S.W. 


Architect, S. 


Deputy 
Particulars 
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Belfast.—The tender -of the Sturtevant Engineering Co. 
has been accepted for wet air filters at £369. 

London: Hammoersmith.—The following tenders have been 
received for ten 100-kw. transformers and five 50-kw. trans- 
formers :—Johnson & Phillips, £79 cach and £46 17s. 6d. each 
respectively; British Electric Transformer Co., £85 and 
£50 5s.: W. E. Burnand & Co., £87 10s. and £54: Brush 
Flectrical Engineering Co., £93 10s. and £56 12s. 6d.; Foster 
Engineering Co., £94 and £47 10s.; Ferranti, £94 and 
£60; Electrical Engineering & Equipment Co., £105 10s. and 
£59: British Westinghouse Electric & Manufacturing Co., 
£141 and £83 10s. The tender of the British Electric Trans- 
former Co. is recommended for acceptance in both cases. 

Peterborough.—The tender of Messrs. Е. Danks & Co.. of 
Oldbury, for the supply of a steam boiler, at £1,162 15s., is 
recommended for acceptance. 

Regina (Canada).—The Сит Commissioners of Regina, 
Saskatchewan, have just ordered from Messrs. Bruce Peebles 
& Co. а 1,200-kw. motor-converter (Peebles? La Cour Patents). 

West Hartlepool.—The tender of the British. Thomson- 
Houston Co. has been accepted for rotary-converters in con- 
neetion with the tramway supply. 


— n 
APPOINTMENTS AND PERSONAL NOTES | 


Mr. George Westinghouse, of the Westinghouse Co.. Pitts- 
burg, has been presented with a gold medal by the Verein 
Deutscher Ingenieure, in recognition of his pioneer engineer- 
ing work, in particular in connection with the '" Westinghouse "' 


air brake. Mr. George Westinghouse is^ now President of 
thirty companies employing some 50,000 workers, and having 
a total capital of about £24,000,000. 

Mr. R. N. Mayne, Deputy Electrical Engineer to the 
Erith Urban District Council, has been appointed Manager 
of the Redditch Electricity undertaking. 

Mr. Alexander Pratt, of Edinburgh, has been elected 
President of the Electrical Contractors' Association of 
Scotland. | 

Mr. А. С. Cross, of the Newcastle-on-Tyne Electric Supply 
Co., has been appointed shift engineer at the Avonmouth 
sub-station of the Bristol Corporation. 

Mr. J. S. D. Moffat, General Manager of the Rochdale 
Corporation Tramways, has been appointed to succeed Mr. 
Н. E. Blain as General Manager of the West Ham Corporation 
Tramways. 

Mr. W. E. Hart, Solicitor to the National Telephone Co. 
up to the time of its absorption by the Government, has 
been appointed Town Clerk at Sheffield in succession to the 
late Mr. R. M. Prescott, at a salary of £1,250, rising to 
£1,500 per annum. 

A car shed electrician is required by the Ipswich Corpora- 
tion tramways department. (See an advertisement on 
another page.) 
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MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Gopper.—Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., informed us that the price of electrolytic copper 
bars, e.i.f. port of arrival, quoted on Tuesday night, was 
£67 10s. to £68 (lust week, £67 10s. to £80). 

"Change of Telephone Number.—The telephone number of 
Seholey & Со. (151 Queen Victoria Street, Е.С.) has been 
changed to City 5863 (two lines). 

Annual Outings.—The employees of Page & Miles, Electrical 
Contractors, of Brighton and Worthing, held their annual 
outing on Saturday, when they journeyed by motor coach 
to Fittleworth, where very successful sports were held. 

The Head Office Fire Brigade of the General Electric Co., 
Ltd., held their first annual outing at Windsor on Saturday 
last. 

Nearly a thousand employees of the Western Electric Co. 
had an esjovable outing at Herne Bay last week. 


Australian Agency.— Thc principal of a Sydney firm, now | 


in London, wishes to get into touch with the United Kingdom 
manufacturers of all kinds of electrical goods and machinery. 
Further particulars from London Chamber of Commerce, 
Oxford Court, Cannon Street, E.C. 

Liquidations.—Creditors of the Doncaster Electrical Co. 
are requested to send in particulars of their claim to A. E. 
Stringer, Manor Row Chambers, Bradford, by July 21st. 

Change of Title and Address.—The technical department 
of the business of Marcus Heber Smith, formerly carried on 
at 4 Racquet Court, Fleet Street, E.C., and managed by 
Mr. A. J. Greenlv, is now being carried on under the 
style of Robinson, Greenly & Co., at 116 Charing Cross 


Hoad, W.C. 


REPORTS, 


General Electric Co.--The available profit for the year to 
March 31st, including £32.050 brought forward, ів £177,311. 
After setting aside £32,543 for debenture interest and depre- 
ciation, and paving the 6 per cent. preference dividend, a 10 
per cent. dividend is recommended on the ordinary shares, {тапв- 
ferring £30,000 to reserve, and carrying forward £32,351. The 
company’s works have been fully employed throughout the year, 
and further extensions are contemplated, and the directors draw 
attention to the continued expansion of the business. 

Electric Construction Co. A dividend of 5 per cent. is recom- 
mended on the ordinary shares for the year to May Jdlst. 
transferring £10.691 to general reserve, and carrying forward 
£6.899. The company's position has considerably | improved 
during the past two vears. 

Edmundson's Electricity Corporation.-—The net profit for the 
year to March 31st was £18,899, and after meeting the 6 per 
cent. preference dividend, the balance of 56.899 is carried 
forward. ` 
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| SUMMARY - | 


IT is expected that one or possibly two makes of very 
high candle-power (5,000—10,000) metal filament 
lamps, with an efficiency of 4-watt per Hefner candle- 
power, will make an appearance this autumn. There 
is no question of lamps of any smaller candle-power 
being placed on the market at this efficiency. (Page 
416. 

ee have been appointed in England for the 
American National Board of Underwriters, so that 
apparatus to be supplied under the National Electric 
Code to Canada can be inspected and passed in this 
country. (Page 416.) 

THE London electric supply companies are opposing 
the Post Office tube railway on the ground that it gives 
the Postmaster General powers to compete with the 
companies for the supply of electricity to post offices 
al over London. (Page 416.) _ 

THE exhaust steam station at West Hartlepool is 
just being put into commission. It is interesting in 
that it is the first waste-heat generating station in the 
country to be run by & local authority, and also for the 
fact that Rosenberg self-starting rotary converters are 
used in the sub-stations. Current is generated by two 
alternators of 1,250 k.v.a. capacity &t 6,000 volts. 
(Page 417.) 

A NEW intercommunication telephone working en- 
tirely by push-buttons is described and illustrated. 
(Page 418.) | 


A DESCRIPTION of the “ Knight” open or closed circuit 
public fire alarm system is given in a Paper published 
in the Journal of the Institution of Electrical En- 


gineers. The system is very comprehensive. (Page 
422.) 

AN automatic star-delta starter is described. (Page 
423.) ° 


DETAILS are given of a wireless receiving outfit 
specially designed for the reception of international 
time signals by clockmakers. (Page 423.) 


THE patent specifications published last Thursday 
include one for electric braking arrangements for the 
“Thomas” transmission by H. F. Haworth and the 
Thomas Transmission, Ltd., two relating to metal fila- 
ment lamps by К. Farkas, und F. Hansen and W. F. 
Mohr respectively. A new design of the mechanism 
of moving iron instruments is also protected by W. J. 
Davis and C. E. Hunter, of the Ediswan Co. A method 
of charging condensers in parallel and discharging in 
series for wireless working is described in a specifica- 
tion by the Cie Générale Radiotélégraphique. Two im- 
portant patents for flaming аге carbons taken out by 
Н. Bremer expire to-day after a full life. (Page 424.) 


A QUESTION of interest to shift engineers in central 
stations is propounded in our Questions and Answers 
columns. (Page 423.) 


An illustration is given of a telephone exchange 
switchboard which is being shown at the Ghent Exhi- 
bition. (Page 425.) 

THE acquisition of the Great Northern and City Tube 
Railway by the Metropolitan Railway Co., the enlarge- 
ment of the tunnels of the City and South London 
Railway, and the running of trolley ‘buses from Wood 
Green to Walthamstow have all been sanctioned during 
the week by Parliament.—The Croydon Tramway 
Manager is urging Members of Parliament to consider 
the necessity of legislation for compelling motor omni- 
bus companies to be placed on the same terms as 
tramway companies as regards road maintenance, &c. 
—We give some particulars of the work for the sub- 
station, on the Melbourne suburban railway system, 
which has been awarded to Messrs. Siemens Bros.’ 
Dynamo Works. (Page 424.) 


A LARGE number of questions have been asked during 
the week in the House of Commons on® the proposed 
Marconi contract for the Imperial wireless telegraph 
scheme, in consequence of the announcement that com- 
munication over a distance of 3,600 geographical miles 
has been established by means of the Goldschmidt 
system.—The pending action by the Marconi Co. for 
alleged infringement of patents by the Helsby Wireless 
Telegraph Co. (Page 425.) 

EDINBURGH cinematograph theatre proprietors are 
asking to be supplied with current at power rates.— 
Some definite progress now seems likely with the 
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Bethnal Green clectrie supply seheme.—In spite of the 
opposition of the Dublin Gas Co., an electrie lighting 
Order has been granted to a private company for Kings- 
town.—Very satisfactory reports have been presented 
for the past vear’s working on the Shefheld, Wolver- 
hampton, and Taunton electricity undertakings. (Page 
427.) 

A SWITCHBOARD panel and accessories is required at 
Christchurch (N.Z.); battery at Heywood; low-tension 
cables at West Hartlepool; converting plant, &c., at 
Todmorden; and an electric lighting scheme is to be 
undertaken at Waterford.—Extensions are contem- 
plated at Shoreditch, St. Anne’s-on-Sea, Stalybridge, 
Swansea, Loughborough, and Wallasev.—Trollev ‘bus 
schemes are under consideration for Bloemfontein and 
Reading. (Page 427.) 

AT the General Electric Company's meeting last 


ELECTRICAL 


week Mr. Н. Hirst, the Chairman, spoke of the very - 


satisfactory result of the past year's working, in spite 
of the effect of the National Insurance tax, which 
amounts to from £38,000 to £4,000 per annum, and 
the coal and railway strikes. It is proposed to create 
a staff benevolent fund and possibly some super- 
annuation scheme will be evolved. (Page 428.) 


THE “HALF-WATT” LAMP 


LTHOUGH it is likely that a metal filament lamp 

with an efficiency of about a half-watt per Hefner 
candle will be placed on the market in the autumn, it 
need not cause any unrest in the mind of the central 
station engineer who is anxious not to lose any of his 
lighting load, or of the contractor who will shortly be 
ordering his autumn stocks of lamps. The half-watt 
lamp, when it makes its first appearance, will certainly 
be no smaller than 1,000 c.p. ; probably a start will be 
made by .the A.E.G. Company with a 5,000 Hefner 
e.p. 2,500 watt lanip, suitable for 110 and 220 volts, 
and the 3,000, 2,000, and 1,000 e.p. sizes will follow 
later. The lamp has a drawn tungsten filament, which 
is subjected to a special treatment after drawing. The 
5,000 е.р. lamp will doubtless compete strongly with 
arc lamps for street lighting, and still more strongly 
for the lighting of large interiors, if the estimated life 
of from 1,000 to 1,500 hours is attained. - 

The Deutsche Gasglühlicht Aktiengesellschaft (the 
owners of the. Osram lamp in Germany) are also 
developing a lamp on similar lines. This will also only 
be for very high candle powers at the outset—1,000 c.p. 
and inore—and in this case possiby for voltages below 
standard. 

It is seen that the announeements and comments 
that have been made in the Press with regard to the 
half-watt lamp—suggesting that the “ half-watt" lamp 
wil invade the market in its millions, and be taken 
up rapidly by contractors and the public, and that the 
central station engineer will have to seek consolation 
in the fact that there are other uses for electricity than 
for lighting—are all based on incomplete information. 
No panic is necessary, and the enthusiasm is pre- 
mature; all that will happen in the immediate future 
is that are lamp manufacturers will have to prepare 
for even more serious competition than hitherto from 
the metal filament lump. 


ELECTRICAL TRADE WITH CANADA 


HOSE of our readers who are familiar with Canadian 

trade conditions are aware that the * National] Electrical 
Code" of the rules and requirements of the National Board 
of Fire Underwriters, consisting of the British and. American 
insurance companies, govern very closely the construction, 
component materials, and design of all such articles as 
switches, fuses, rubber-covered wire, flexible cord, conduits, 
flexible tubing, circuit breakers, lamp sockets, porcelain fittings, 
ceiling roses, motor starters and so forth, to be used in posi- 
tions where a fire hazard is involved. The National Electrical 
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Code and the semi-annual "' List of Electrical Fittings" issued 
bx the Board of Fire Underwriters prescribe in the one case 
the general requirements to be met, and in the other case 
schedule of the approved fittings. The function of the Under. 
writers' Laboratories is to see that these rules and requirements 
are carried out. For this purpose it is necessary to submit 
samples of the apparatus to them for approval, after which 
inspections are made at regular intervals to ensure that the 
quality of the commercial article is maintained, and in certain 
specified cases supply labels which may be attached to them 
as evidence to the purchasing publie that such have received 
their approval. 

Hitherto all British-made electrical fittings of the abov 
type for use in Canada have had to be examined by the 
Underwriters Laboratories' Inspectors after arrival. Arrange. 
ments have, however, now been made to enable this to be 
done in England. For this purpose, Messrs. А. C. Heap & 
W. Pollard Digby (48 Westminster Palace Gardens, Victoria 
Street, S. W.) have been appointed Engineers in Great Britain 
to the Underwriters Laboratories Inc., Chicago. Thev are 
prepared to make the necessary examination of goods before 
leaving the maker’s factory, thereby giving to the British 
manufacturers the same facilities as those enjoyed by the 
American, and removing a difficulty to which his Majesty s 
Trade Commissioner in Canada has recently drawn attention. 

Both partners have an intimate knowledge of British 
manufacturing conditions and apparatus, and Mr. Heap has 
paid several visits to Canada for the purpose of studying 
Canadian conditions and requirements. We are asked to 
intimate that Messrs. Heap & Digby will be pleased to give 
manufacturers any information they require as to the regula- 
tions of the Board of Fire Underwriters, and supply them with 
copies of the National Electrical Code. 


THE POST OFFICE TUBE RAILWAY 
Opposition of Electric Lighting Companies 


HE proposal of the Postmaster-General to construct a tube 

railway from the east to west of London, linking up Mount 
Pleasant and the G.P.O. on the way, for the purpose of more 
expeditiouslv dealing with the mails, has been before a Com- 
mittee of the House of Commons this week and last week. 
Although to the preamble of the Bill there is no real opposi- 
tion, there are a considerable number of opponents who are 
seeking protective clauses, included among them being the 
London electric supply companies, who object to a power which, 
it is claimed, is taken under Clause 6 of the Bill, enabling the 
Postmaster-General to supply electrical energy in any part of 
London for роѕё-оћсе purposes. 

The exact system to be adopted on the tube railway has not 
yet been definitely decided, but the tube will have a diameter 
of six feet, and some method of remote control is contemplated. 
It is estimated that 3,000,000 units per annum will be required. 
and this will be supplied from the existing Post Осе power 
house at Blackfriars. Mr. W. Slingo, Engineer-in-Chief, in his 
evidence stated that the trains will consist of small trucks each 
carrying two motors capable of & maximum speed of 35 miles 
an hour. During the cross-examination of Mr. Slingo on behalf 
of the London electric supply companies, figures of the cost of 
E at the Post Оћсе power station were asked for, 

ut were at first refused. Mr. Tyldesley Jones, who was cross 
examining, asked for the ruling of the Committee upon the 
matter, and after consultation with his colleagues, the Chairman 
decided that these figures should be given. Mr. Slingo there- 
upon said that the cost of generation at Blackfriars, including 
capital charges, is 0'627d. per unit, and that the total cost 
delivered to either Mount Pleasant or King Edward Street 
would be 1°077d. per unit. This figure includes the cost of 
conversion to 440 volts, which is the voltage to be used on the 
railway, and will also be used on the three-wire system for 
lighting pope at post offices if the Bill goes through ast 
is framed at present. 

The electric supply companies’ objection to Clause 6 is that 
it gives general powers to the Postmaster-General to compete 
with them in so far as Post Office property in any part o 
London is concerned. The complaint is made that the pro 
posal is not confined even to lighting post offices on the line 
of tne railway, but that the Clause as drafted enables streets 
to be broken up in any part of London. The electric supply 
companies have joined forces for the purposes of this 
opposition. 


A Floating Power House.— The falls of the Ohio River at 
Louisville furnish perennial possibilities for the promoter. says 
the Electrical World (New York). The latest scheme contem- 
plates a stationary barge or dock in mid.stream. Неге energy 
is to be developed by turbines. The National Power Co. of 
Birmingham, Ala., is responsible for the scheme. A fifth of 
the authorised capital of a million dollars has been subscribed. 
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WEST HARTLEPOOL 


HE waste-heat generating station of the West 

Hartlepool Corporation is now completed, and 
about to take the whole of the load previously taken 
by the original station at Burn Road. Exhaust steam 
from the Seaton Carew Iron Company's blowing en- 
gines is supplied to two 1,250 k.v.a. 6,000-volt 3-phase 
40-cycle improved Curtis two stage impulse reaction 
turbo-alternators in the new station, which is situated 
on land adjacent to the engine-house of the Iron Com- 
pany. Should the low-pressure steam fail, high-pres- 
sure steam at 60 to 80 lbs. per sq. in. pressure can be 
obtained direct from the boilers and supplied to the 
turbines, which have a high-pressure stage for this 
emergency. 

The original generating station at Burn Road will eventu- 
ally become a substation, with some of the steam plant 
retuined to deal with peak loads if necessary. The existing 
plant here consists of a miscellaneous assortment of small 
high-speed non-condensing sets of 1,500-kw. capacity, genera- 
ting direct current at 460 volts, at which pressure a supply 
is given to various works, while domestic consumers in the 
town are supplied at 230 volts on the three-wire system. 
There is also a 460-volt 300-k.w. battery by the Tudor Accumu- 
lator Co., Ltd., and a steam balancer. This, together with 
a 600-kw. set and the battery, are to be retained and the 
smaller plant scrapped. The space so available will be occu- 
pied by Rosenberg self-starting rotary-converters, two of which 
are already installed, though only one is erected in its per- 
manent position. As the battery is across the outers only, it 
is necessary to use balancers, and so a small booster capable 
of giving a 20-volt boost is erected on the shaft of each 
rotary. This machine may be connected between the third 
wire and either outer as required. The whole of the con- 
verting plant, including the transformers, was supplied by the 
British Westinghouse Electric and Manufacturing Co., Ltd. 
(Trafford Park, Manchester). 

The station building is a steel skeleton structure with walls 
of concrete reinforced with expanded metal. It is 40 ft. high, 
40 ft. wide, and 70 ft. long, and one end is of temporary con- 
struction so that the building can be readily extended to 
accommodate more plant, including the requisite steam raising 
equipment, if at any time the Iron Co. should cease its 
operations, so that continuity of the supply is assured. This 
was insisted on by the Local Government Board when the 
loan was sanctioned. The turbo-generators are situated on 
the upper floor of the power house and receive the exhaust 
steam from a 33-in. wrought-iron pipe fed from the exhaust 
of the Iron Co.’s blowing engines through a grease separator. 
In addition, a 10-in. pipe brings high-pressure steam from 
the Iron Co.'s boilers direct to the turbines. The boilers are 
fired by the waste gases from the blast furnaces. As there 
will therefore always be either a plentiful supply of exhaust 
steam or none at all, the turbines are arranged to work on 
either exhaust or high-pressure steam with the necessary 
governing, but the arrangements for changing over are not 
automatic. The usual trip gear to prevent the turbine run- 
ning away is, of course, provided. The steam, after leaving 
the turbine, is condensed in a ‘‘contraflo’’ condenser installed 
on the ground floor of the station. Басһ condenser has 
5,400 sq. ft. of cooling surface provided by 2,750 brass tubes 
# in. in diameter. The manufacturers of this apparatus are 
the Contraflo Condenser & Kinetie Air Pump Co., Ltd. (62 
New Broad Street, E.C.). The condensed steam is pumped 
from the hot-well by a centrifugal pump back to the boiler- 
house of the Iron Co., and passes on its way through a 
Lea recorder. The cooling water is pumped from the Iron 
Co.'s deep well to tanks at the base of the three cooling 
towers, whence it is pumped through the condensers by 82.h.p. 
centrifugal pumps. Should this source fail, a supply of town 
water can be immediately obtained, as it is held in reserve. 
The condenser air pumps are of the ‘kinetic’ type, and are 
each of 28 h.p. The cooling towers are of the Morrison 
cascade type, and are of very substantial construction. Each 
tower is divided into two parts and can easily deal with 
115,000 gallons of water per hour, which is amply sufficient 
for one turbine. The contractors for the whole of the plant 
were Richardsons, Westgarth & Co., Ltd. (Hartlepool). The 
alternators were supplied by Siemens Bros. Dvnamo Works, 


Ltd. (Stafford), and have two poles. They are excited from 
a small machine on the end of the shaft at 100 volta through 
steel slip-rings. The efficiency of the alternators is about 
93 per cent., and they are guaranteed to stand an overload 
of 25 per cent. for two-hours with only a 40? C. temperature 
rise. The stator, terminals are conveniently arranged in a 
well at the bottom of the machine, which is ventilated by 
two fans on the rotor. These draw air in from the grouud 
floor through a dry air filter supplied by the Sturtevant 
Engineering Co., btd. (147 Queen Victoria St., E.C.), along 
an inlet surrounding the shaft through the machine, and 
expel it out of a chimney at the top of the stator casing. Each 
alternator is provided with an earthing resistance and switch, 
so that only one need be used even when both machines are 
running. The main 6,000-volt switchboard consists of ten 
"t fool-proof " ironclad panels of the well-known pedestal type, 
supplied by A. Reyrolle & Co., Ltd. (Hebburn-on-Tyne). A 
special panel and cable are set apart for the Seaton Carew 
Iron Co., Ltd. Current is conveyed to an oil-cooled trans- 
former on the ground floor, where the pressure is stepped 
down to 440 volts. Thence it passes to a Rosenberg six-phase 
rotary-converter on the engine-room floor, so that a 230 and 
460-volt D.C. supply is obtained. These rotary-converters are 
interesting as being among the first of the kind to be in- 
stalled, and we understand the Westinghouse Co. guarantee 
to take them away and substitute the older type should they 
not give satisfaction. So far no tests have been made on the 
machines in the station, but we learnt from Mr. H. F. 
Friedrichs, who is the Borough Electrical Engineer, that the 
whole plant, including the rotaries, has been running, and 
the load taken by it very satisfactorily. The rotaries at the 
new station, and at the Burn Road station, which is now 
known as the Town substation, as well as one at a sub- 
station for supplying the South Durham Steel & Iron Co., 
are of 500-kw. capacity, giving 460/520 volts direct current 
when running at 600 r.p.m. They are wound six-phase and 
supplied from oil-cooled transformers stepping down from 
6,000 volts, and are started by a small induction motor on 
the end of the shaft. 

One is greatly impressed by the absence of the usual 
synchronising gear; in fact, the starting panel for each rotary 
contains only one instrument and a field discharge and 
reversing switch, which is only required if the machine should 
build up the wrong way—a contingency not likely to be 
realised, and low-pressure switches to short-circuit the starting 
motor when synchronism is reached, as indicated by a central 
zero voltmeter across the brushes of the converter, making & 
small oscillation from positive to negative for every slipping of 
one pole. Instead of labelling the various switches to show 
what circuits thev control, they are numbered in the order 
in which the switchman has to attend to them, whereby there 
is E for the switchman to have any technical knowledge 
at all. Ё 

The auxiliaries at the station are all driven by Siemens 
motors, and the various pumps are of the ‘‘Invincible” type, 
supplied by Gwynnes, Ltd., of Hammersmith. The pressure 
at which the motors work is 440 volts, obtained through an 
oil-cooled transformer, from which distribution is made by 
Reyrolle ironclad switchgear, using switch fuses of the type 
illustrated in ELECTRICAL ENGINEERING, Jan. 30th, p. 64. 
The equipment of the two turbo-alternators is exactly the 
same, and the auxiliaries can be connected through to either 
transformer by a link for the purpose. To start up the 
station two methods may be employed: (1) by running 
" back-over";. and (2) by closing all the switches to the 
auxiliaries in the station and admitting steam to the turbine. 
Ву this method a considerable time may elapse before the 
vacuum is picked up. The first method consists in starting up 
the rotary in the station from the D.Ç. side with current 
obtained from the Town substation, so that the auxiliaries may 
be supplied with power before the turbines are started up. 

Besides the supply given to the Iron Co., two sets of cables 
connect the station with the Town substation, which is some 
850 vards distant, one set direct, while the other supplies 
the South Durham Steel & Iron Co., through a looped-in 
substation on the way. The cables are mostly underground, 
but here they are taken overhead, as it was considered safer 
than to have them buried in the ground owing to the liability 
of heavy weights being dropped from the cranes in the yard. 
All the underground cables are paper insulated, lead covered 
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and armoured, and were supplied by Callender’s Cable & 
Construction Co., Ltd. (Hamilton House, Victoria Embank- 
ment, E.C.) 

It is intended ultimately to supply power to the tram- 
ways from the new station through the Town substation, 
but at present these are supplied from the generating station 
which belonged to the Company, which, until the recent pur- 
chase by the Corporation. worked them. The consulting engin- 
eers to the scheme were Messrs. Tennant & Barrs (Newcastle), 
with whom is associated Mr. J. F. C. Snell (Preece, Cardew 
& Snell, of Westminster). It may be remarked that the 
Borough of West Hartlepool may be divided into two portions, 
between which is the Town substation. One part is residential, 
and the other contains the ironworks, pit prop-sawing yards, 


and other works, as well as the suburb of Seaton Carew, where . 


there is a considerable lighting load. Thus the old and new 
generating stations are favourably situated with regard to 
distribution, and now that cheap power is available in quan- 
tities no doubt additional works will be attracted to the vacant 
land near the docks and provided with railway siding 
accommodation. 

One result of the division of the load thus has been that 
two sets of bus-bars are necessary, which are kept separate 
during the day; but at night, when i loads are more nearly 
equal, all the circuits may be taken from one set of bars. The 
load factor of the station for the twenty-four hours is about 
27 per cent. 

Our representative, who was kindly afforded facilities 
recentlv for inspecting the new plant, learnt from Mr. H. F 
Friedrichs, under whose immediate supervision the plant was 
erected, that the Electricity Committee are about to embark 
on & campaign for the furtherance of electric cooking and 
heating, now that there is a margin of power available over the 
present demand. 


INTERCOMMUNICATION TELEPHONES 


[3 some types of intereommunication telephones it is 
necessary to perform, several movements in order to effect 
& connection. This objection has been overcome in the new 
"Geeko" double-line intercommunication telephone, which 


NEW G.E.C. INTERCOMMUNICATION 
TELEPHONE SET. 


will shortly be placed on the market by the General Electric 
Co., Ltd. It requires only one operation for selecting and 
ringing. In other words, one button is pushed once only. 
Besides simplifying the operation of these telephones, im- 
provements have been extended to their construction, so that 
they are free from "''cross-talk," common with single-line 
telephones. The ' Geeko"' double-line auto-reset wall and 
table intercommunication telephones comprise a hand com- 


bination fitted with  Hunningscone-Deckert transmitter, 
equipped with an induction coil, circular bell, automatic 
cradle switch, especially designed combined line selecting and 
ringing auto-reset push buttons. All terminals are enclosed, 
and the external metal parts are nickel plated. The woodwork 
is of well.seaSoned polished walnut. The table set is pro- 
vided with cord and wall rosette. The wall type is shown 
in the illustration. 


INDIRECT LIGHTING FOR RESTAURANTS 
i CREASING attention is being paid to providing lighting 
of a restful nature in restaurants, tea-rooms, &c., and an 
example of a recent installation where advantage has been 
taken of the good points of the indirect system of lighting is. 
presented in the illustration reproduced here, which has been 
sent us by the British Thomson-Houston Co. The ''eye-rest " 
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TEA-ROOM LIGHTED By “ EvE-REST " SYSTEM. 


system, with its hidden reflector, which they have developed, 
has frequently been described in our columns, and is now 
extensively supplied to hotels, restaurants and tearooms. In 
the installation depicted, which is that of the tea-room of 
the new Empire Cinema, Newcastle-on-Tyne, the fittings were 
specially designed to harmonise with the style of the 
decorations. 


PUBLIC LIGHTING IN GARDENS 


qo accompanying illustration portrays a night scene in 
the ‘‘ Eden Gardens," Calcutta, which form the fashionable 
society rendezvous in the late afternoon and evenings. These 
gardens are under the control of the Public Works Department. 


THe EDEN GARDENS, CALCUTTA. 


For some time the illumination has been by means of arc 
lamps, but these have been recently replaced by 600-c.p. 
Osram lamps, fitted in cast-iron watertight fittings, on the 
existing arc-lamp poles. The improved illumination has been 
very favourably commented upon. 
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IMPORTANT NOTICE 
TO THE PUBLIC. 


DRAWN TUNGSTEN FILAMENT LAMPS 


THE BRITISH THOMSON-HOUSTON 

COMPANY, LIMITED, OSRAM LAMP WORKS, 

LIMITED, and SIEMENS BROTHERS AND 

COMPANY, LIMITED, 

owners of Letters Patent relating to drawn wire tungsten 
filaments and lamps, beg to notify the trade and the 
public that the EDISON & SWAN UNITED 
ELECTRIC LIGHT COMPANY, LIMITED, 
have recognised the validity of the fundamental patent 
No. 21513/o6 relating to such filaments owned by the 
British Thomson- Houston Company, Limited, and other 
Letters Patent of the British Thomson - Houston 
Company, Limited, Osram Lamp Works, Limited, and 
Siemens Brothers and Company, Limited, relating to 
drawn wire tungsten lamps, and have been granted a 
licence to manufacture and sell.lamps under the 
said patents. 

The Trade and the Public are hereby warned 
against selling or using infringing lamps. No possible 
risk or liability can be incurred by the Public in 
purchasing or using MAZDA, OSRAM or WOTAN 
LAMPS or. lamps sold under licence from the 
undersigned. | 


THE BRITISH THOMSON-HOUSTON COMPANY, L^ 
RUGBY AND LONDON. 


Lamp & Wiring Supplies Dept., 
Mazda House, 
77, Upper Thames Street, London, E.C. 


OSRAM LAMP WORKS, LIMITED, 


Sole Selling Agents: The General Electric Co., Limited, 
67, Queen Victoria Street, London, E.C. 


SIEMENS BROTHERS & COMPANY, LIMITED, 


Sole Selling Agents: Siemens Brothers Dynamo Works, Limited, 
Caxton House, Westminster, London, S.W. 
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PUBLIC FIRE-ALARM SYSTEMS 


PAPER by Mr. E. E. Moore, describing the " Knight " 

open- and closed-circuit fire-alarm systems, has been ac- 
cepted by the Institution of Electrical Engineers and pub- 
lished in the Journal. In this system the code signal is sent 
by a contact drum, revolved by clockwork, which is set in 
motion by a release cam, operated by the outward motion of 
the puil-handle, so that once the clockwork has started the 
operator has no further power over the instrument. When the 
code drum has made two complete revolutions it is stopped by 
the release cam re-engaging with the pull-handle trigger. 
Should another post be in operation provision is made for hold- 
ing up a signal by means of an electromagnet and an extension 
circuit-breaking drum, on the same axle as the release cam. 
The holding-up arm operated by the armature of the electro- 
magnet engages with a pin on the code contact-wheel directly 
the two contact-springs are earthed by the first metallic 
segment after the pull-handle has been operated. Unless the 
current then flows round the electromagnet coils and the 
armature is attracted, the clockwork is stopped. The circuit- 
breaking drum normally keeps two pairs of line-extension 
contact-springs respectively in contact; but when the clock- 


work starts revolving, and before the code contact-springs - 


are earthed, the two pairs of line-extension contact-springs 
break contact. To indicate that the signal has reached the 
station there is an answering bell in the transmitting station 
which is rung by the return current. Telephonie communica- 
tion is also provided. With one pattern a jack only is fixed. 
The action of plugging in a portable set causes the 
station to be rung by a continuous ring. With a fixed trans- 
mitter and receiver it is arranged that, after the code signal 
has been sent, the person giving the alarm can speak to the 
station by following simple instructions. On the mainspring 
drum is fitted a projecting cam which, when the clockwork 
has run for a few seconds, engages with the bolt that holds 
the door of the box fastened, and unlocks it. The door is 
then pushed open by means of а spring plunger and another 
instruction tablet is disclosed, which gives sufficient particulars 


to enable the operator to use the telephone, which is accessible. 


only when the door is open. The spring is re-wound by the 
fireman who replaces the broken glass. On the pull-handle 
rod and at right angles to it is a projecting rod, while on 
the spring drum is а circular disc with a diametrical slot 
which only allows the pull-handle to go right home when the 
spring is fully wound. The winding lever is fitted with a 
ratchet movement. The spring drum, code drum, and exten- 
sion circuit-breaking drum, being in solid mesh, will all 
revolve in a backward direction when the spring is wound up; 
and, if no provision were made, would then send an erratic 
signal to the station and drop a flap there. Although this 
would not be recognised as a regular intermittent signal and 
fire-alarm, the necessity for dropping a flap at all is obviated 
by arranging a circuit-breaking lever operated by a cam on 
the winding lever, so. that during the short process of winding, 
the code contact-springs are lifted slightly off the drum, and 
the circuit cannot thus be put to earth through it. A non. 
inductive resistance of 3,000 ohms is provided and connected 
across the extension terminals of the end post on a circuit. 
The telephone gear at the post consists simply of a micro- 
phone and a receiver. The receiver normally hangs on an 
automatic switch hook. 

Extensions can be made from the station, where a drop- 
flap annunciator is used, to the firemen's houses or to other 
places desired, or the circuits can easily be arranged through 
sub-stations. 

In the open-circuit svstem, when a point is operated the 
clockwork rotates the code and circuit-breaking drums and 
disconnects both lines from all points farther away from the 
station than the point operated. The two code contact-springs 
are then earthed at the code drum, thus allowing current to 
flow from the station along both lines and through the electro- 
magnet coils. The code drum continuing to rotate, the 
circuit to the station is thus intermittently earthed and broken. 

The two lines become common after passing through test 
kevs, the path of the current being through a circuit-changer 
operated by a drop-flap annunciator, through the annunciator 
electromagnet winding to the top contact of a control-relav 
armature, through the armature of this to the electromagnet 
of an alarm relay, and then through an earth indicator, battery, 


and back to earth. Directly the armature flap drops, its 
electromagnet coil is cut out, the line current being switched 
on to another segment of the circuit-changer, and from thence 
in series through each of the other circuit-changers on the 
board to the telephone speaking-key, and then direct to the 
alarm relay. An ink recorder in shunt with the alarm bell 
automatically starts and stops itself. The annundgator 
therefore discloses the circuit on which the alarm has been 
given and the code gives the identical point. 

Should two or more points on the circuit be operated at 
about the same time, all boxes farther away from the station 
are electrically cut off until connection is again made at the 
extension circuit-breaking drum, when the alarm at the 
post operated nearer to the station has finished its call. 
If a box, therefore, is operated whilst one nearer to the 
station on that circuit is operating, the clockwork is held 
up by the catch on the electromagnet, and no further mani- 
pulation of the pull-handle will affect this. The point to 
notice is that the clockwork is held up almost immediately 
after the handle has been pulled, and with the code contact. 
fingers earthing on the first metallic segment of the code 
drum. When the nearer box has finished its signal, and the 
extension lines are again joined up, current from the station 
energises the electromagnet and liberates the clockwork. The 
signal of the box that was held up will then automatically come 
into the station. If while a signal is being transmitted an 
alarm is sent from a box nearer the station the more distant 
box is cut off, its signal ceases, and the alarm from the 
nearest box comes into the station. But the code of the 
distant box, although interrupted, is not lost at the station. 
If the distant box is interrupted before the completion of 
its first code signal, then it is held up at the end of the 
first revolution of the code wheel; and when the lines are 
again joined through to it by the completion of the signals 
of a nearer box or boxes, then it automatically sends through 
and records its complete repeat intermittent and code signal. 
If, on the other hand, the box is interrupted after the com- 
pletion of its first code, the clockwork runs down and the 
remainder of the signal does not come in. This is immaterial. 
as the first intermittent and code signal has already been 
received and recorded. 

If two or more points on different circuits are operated at 
about the same time, provision is made for current from all 
other lines to be cut off and the signals held up as soon 
as the annunciator flap for the line in operation has dropped, 
but as soon as it is replaced the signals which were held up 
come into operation. With regard to faults, any likely fault, 
with. the exception of a broken line not earthing, makes 
itself known at the station on the open-circuit system; and 
on the closed-circuit system all faults show their presence 
at the station. The method of joining up the alarm-bores 
by loop.lines generally obviates the necessity of running the 
out-line on the same route as the in-line, so that there is 
little chance of their coming in contact; but even if this 
happens any point operated will ring into the station if the 
lines are otherwise in order and any other fault immediately 
proclaims itself. 


- 


Electric Ship Propulsion for Canals and Rivers.—Among the 
papers read at the recent summer meeting of the Institution of 
Naval Architects at Glasgow was one by Mr. J. Reid and Mr. 
Н. A. Mavor, entitled “A Case for Electric Propulsion." The 
paper dealt with the conditions to be met in the lake, river, 
and canal traffic in Canada, and it was shown how the nature 
of the manceuvring required, the type of ship used, and other 
conditions favoured the use of a compact prime mover, such as 
the Diesel engine, of fairly high speed, combined with a pro- 
peller running at a low but readily variable speed. These con- 
ditions offered a very advantageous field for electric transmission 
gear. After sketching the main features of the alternating- 
current system developed by Mr. Mavor, a description was 
given of the equipment of the Tynemount, a vessel under con- 
struction for this class of traffic. This vessel has already been 
described in ELECTRICAL ENGINEERING, September 12th, 1912, 
page 505, in connection with Mr. Mavor’s paper before the 
British Association on the subject. On this shi ‚ two 300 h.p. 
Diesel engines drive the two main alternators of 6 and 8 poles 
respectively, and the propeller is driven by a single 500 h.p. 
slow speed, squirrel-cage induction motor. Speed control 1з 
effected by alterations in the connections of the two stator 
windings of the motor. which give 50 and 40 poles respectively, 
and the two alternators. At full speed and power one wind- 
ing is connected to each alternator, while the lowest speed is 
obtained by connecting the 40-pole winding to the 6-pole 
alternator. <A single controller gives two speeds ahead and 
astern in this way. Mention was also made of the suitability 
of the system for the propulsion of dredgers and similar vessels. 


© 
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AN AUTOMATIC STAR-DELTA STARTER 


A NEW self-operating star-delta starter for squirrel.cage 
induction motors has recently been developed by Switch- 
gear & Cowans, Ltd. (Springfield Lane, Salford), and a number 
are in use in collieries. The starter is designed to meet the 
usual Home Office requirements both as regards factories 
and fiery mines, but it also possesses, in addition to the 
usual overload and no-volt trips, features which make it 
capable of protecting motors and plant against mishaps mus 
handling by unskilled persons, and from damage by any but the 
most violent forms of mischief. For instance, to start a motor 
it is merely necessary to switch on by means of the handle 
(a feat requiring the minimum of discretion), all further 


Fig. 1.—-AtTromatic STAR-DELTA STARTER. 


operations being left to the devices of the starter. The action 
of switching on closes the circuit and sets the change-over 
- switch on "star ” position (the laminated copper brushes and 
the '"knife" type change-over switch, with their substantial 
auxiliary contacts, are clearly seen in the second illustra- 
tion). When the motor has attained a predetermined speed, 
the switch automatically changes over from '' star” to "' delta," 
sufficient adjustment being provided to allow the change-over 
to be at normal working current or below it, or, as is some- 
times necessary, above it. Switching off is either by hand, or, 
in the event of overload or loss of voltage, automatic. It is 


impossible to close the switch on a short circuit; moreover, . 


if for any reason, such as an excessive starting load or a 
seized bearing, the motor fails to attain within an adjustable 


Fig. 2.—STARTIER- WITH COVER REMOVED. 


limited time the speed at which the change from “star” to 
" delta " is arranged to take place, the circuit is broken. This 
feature is obtained by an ingenious application to the overload 
trip of the well-known Statter time-lag, together with a simple 
magnetic arrangement by which the pull for a given current 
value, tending to operate the.overload release in “star” 
position, is less than half the pull for the same current value, 
tending to operate the overload release in delta position, thus 
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providing perfect protection against overload both in ''start- 
ing" and in “running.” Incidentally all contacts аге oil- 
immersed, and Messrs. Switchgear & Cowans, Ltd., supply 
the starter with or without cable boxes, or with inlets and 
outlets either screwed for conduit or merely bushed. The 
many advantages of such a starter are readily appreciated in 
places where unskilled handling may be the rule, and where 
rough and exacting conditions prevail. 


A WIRELESS RECEIVING APPARATUS FOR 
TIME SIGNALS | 


HE accompanying illustration shows the appearance of 

the new wireless receiving set, which, as we have already 
announced, the Synchronome Co. have placed on the market 
for the purpose of picking up the international wireless 
time signal, &c. Primarily designed for watch and clock- 
makers, the apparatus is appropriately called the ''Horo- 
phone," and has been introduced at this date to enable them 
to take the time signals under the new international arrange- 
ments which were inaugurated on July 1st. In the centre is 
a large inductance with two sliders, which will enable stations 
of a long wave-length to Бе picked up on small serials. А 
variable condenser is provided, also a blocking condenser, and 
a buzzer is fixed inside the case, with a press to operate it 
on the outside, for test- 
ing purposes. In addition 


nals, a plug is provided 
for the purpose of earth. 
ing the aerial during 
thunderstorms. 

The crystal detector 
shown on the right is of 
a special design, and is 
claimed by the designers 


ment on anything already 
on the market. The top 
and bottom castings give 
it a rigidity which pre- 
vents it easily getting out 
of the adjustment, as so 
many of the present de- · 
tectors with spring con- 
struction are liable to do. 
Another importantfeature 
is the use of ball-and- 
socket joints, which en- 
able any part of the 
crystal to be selected. 
The crystal itself is 
similar to silicon, but is 
more sensitive and reli- 
able, and does not re- 
quire a local battery; in 
fact, it has been found 
that applied E.M.F. ren- 
ders it less sensitive. 
The crystal, &c., is en- 
closed in a glass cylinder, 
thus affording protection 
against dust, бо, and the 
whole detector can be 
taken to pieces in a few 
seconds by simply loosening the four clamping screws. 

The apparatus is made in two different types, one comprising 
all the instruments mentioned above, while the more complete 
outfit, which has been selected for illustration, has in addition 
an electrolytic detector, potentiometer and dry cells, and 
change-over switch for selecting either detector. Double head- 
gear telephones of 2,000 ohms resistance are provided in 
either case. When not in use they are replaced on a hook, 
which in the larger set takes the form of a switch, thus when 
the telephones are replaced the local battery current through 
the detector is automatically switched off. If desired, a high- 
class chronograph watch is supplied with this set at an extra 
charge. The whole apparatus is very compactly and neatly 
mounted on a polished hardwood board, and, being listed 
at а moderate price, should appeal to those who are taking 
up the study of wireless telegraphy. A very simple form of 
serial is sufficient, and the obtaining of the necessary license 
from the Post Office does not usually entail much trouble, 
as the set is used for receiving only. 


THE HoROPHONE. 
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(This Patent Record 4з compiled by our own Editorial Staff and з Strictly Copyright.) 


Specifications Publisned July 10th, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 

13.997 '12. Dash-pots for Circuit Breakers, &c.. W. A. 
Harriman and A. REvkorLtE & Co. To overcome small obstruc- 
tions, such as grit, a very thin flexible washer fits closely in the 
cylinder. The movement of the washer is limited by two discs 
or other means, and is also reinforced by them. One figure. 

14,396 12. ** Thomas " Transmission System. Н. Е. HAWORTH 
and ‘THe Tuomas TnRaNsMISSION, тр. To make possible the 
production of approximately steady pressure in spite of large 
current variations, two series machines mechanically coupled are 
used. The armature of one machine is in series with the fields 
of both, and this circuit is in parallel with the second armature. 
Thus, without special windings, the two series machines of the 
“Thomas” Transmission System may be temporarily converted 
into a serviceable generating set for regenerative purposes or 
electrical braking. Three figures. 

14.576/12. Ammeters and Voltmeters. W. J. Davis and С. E. 
Hunter (Ediswan Co.) Within a solenoid is a chamber of 
sector section with a vane constituting the moving iron pivoted 
along the apex. <A fixed iron, with one end bent up round the 
edge of the moving vane when in the zero position, is also used. 
Five figures. 

14,655/12. Drawn Wire Lamps. K. Farkas. The filament 
is in two portions, each supported on insulated anchors inter- 
connected within the lamp by a non-incandescing radial con- 
ductor passing diametrically ee the stem. Four figures. 

16.830/12. Fault Clearing in A.C. 

Taytor. А star-connected primary and а delta-connected 
secondary on the consumers’ pressure transformer are emploved 
as well as a condenser. The secondary is also connected to the 
pressure coil of a wattmeter relay whose current coil is fed by 
transformers excited by the fault current in the line. This may 
be applied to systems of discriminating protection. One figure. 

18,764/12. Automobile Lighting and Ignition. В. Brooks and 
W. Horr. Within the interior of the poles of a lighting dynamo 
is a trembler ignition coil with its primary across the dynamo 
brushes, through a suitable switch. One figure. 

24.345/12. Dynamo Brushes. W. E. Lake (Soc. Anon. le 
Carbone, France). To improve the contact between brush and 
lead, a yoke or saddle piece is provided with corrugations or 
ribs near the angle formed by the end portions, and the central 
pon of the lead terminal in contact with the brush. Eight 

gures. 

28,509/12. Water Heater. J. von Hentzer. The water 
is heated as it passes between two electrodes in a vessel which 
connects with the inlet and outlet pipes through insulating con- 
nections, and is surrounded by a non-conducting heat insulator. 
Four figures. 

29.575/12. Condenser Charging and Discharging for Wireless. 
Cre. GENERALE RADIOTELEGRAPHIQUE. Two groups of condensers 
are charged in parallel and discharged in series. After charging, 
one set is discharged for the time of a semi-oscillation and then 
discharged in series with the other group. This is effected by 
allowing the first set to discharge across a spark gap, or mercury 
vapour lamp. neither of which is in the series discharge circuit. 
Four figures. 

3,525/13. Boron-Tungsten Compound for Filaments. Е. 
Hansen and W. Е. Mour. Tungstic trioxide is saturated with 
a solution of boric acid and then dried and heated in a neutral 
atmosphere. It is next mixed with zinc powder and reduced by 
heat, the zinc is removed by hydrochloric acid. and the residue 
thoroughly washed. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, W.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patents will 
appear in onr next issue. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Porak [Cable insulating and tensioning device} 16.671/12; 
SIEMENS-SCHUCKERT [Screw-propeller motor control] 2.136/13. 

Dynamos, Motors and Transformers: В. T.-H. Co. (G.E. Co., 
U.S.A.) [Rectifiers} 18.747/12; В. T.-H. Co. and WHITAKER 
[Brush-raising gear] 25.704;12; Kirsee [Motors for driving 
kinematographs] 10.519/ 13. 

Heating and Cooking: Harrison [Ovens] 15,065/12. 

Ignition: KETTERING, 12,047/12. 

Incandescent Lamps: CLARKE [Lamps with filaments of the 
second class] 15.127/12: Jcrivs PiNTscH [Filament supports] 
15.485/12; Brurrere [Mounting] 16.307/12: WESTINGHOUSE 
METALLFADEN GLUHLAMPENFABRIK [Filament carriers] 26.288 /12. 


Ring Main Systems. A. M. - 


Instruments and Meters: Evrnsugp & VIGNOLES and Вїх$ТЕр 
[Recording] 17,226/12; B. T.-H. Co. (G.E. Co., U.S.A.) [Com- 
bined electric indicators and steam.tlow meters] 22.262, 12. 

Storage Batteries: Sokar, 15,404 12. - 

Switchgear, Fuses and Fittings: Maurice and Вухо [Floor 
lamps] 17,247/12; Wirkie [Cable connectors] — 18,060.12; 
LawBERT [Combined switch and plug} 18,275/12; Marks 
(" Vulkan" Maschinen Fabriks) [Switches for reversing electro- 
magnetic clutches] 25,150,12; TnHowPsoN and Bowpen [Time 
switches) 1.496. 15. 

Telephony and Telegraphy: AITKEN (Automatic Elic. Co., 
U.S.A.) (Telephone exchanges] 14,.318'12; Нил: [Printing tele- 

raph receivers} 14,857/12; — CravseN [Call distributing] 
14,945/12; KrrrH [Telephony] 15,072/12; W.E. Со. (W.E. Co., 
17.5.4.) [Automatic ey hance circuits and switches] 17,858/12; 
STERN [Telephone holders] 21,725;12; GRaHaM [Electromagnetic 
diaphragms} 4.197; 13. 

Traction: Ахосз [Railway signalling] 7,081/12, 6,530'13, and 
6.652/15; Samata [Gear for actuating conduit covers and 
collector ploughs}  9,657/12; | CHEATHAM — [Point-operating 
mechanism] 14,/359/12; ELEKTRO Motorex WERKE HERMANN 
GRADENWLITZ [Aerial rail or rope ways} 15,920/ 12. 

Miscellaneous: STERLING TELEPHONE Co. (Schaffler d Co.) 
[Mine exploders) 22.450/12; Gasrongowskr [Electric sterilisation 
of closet seats] 26,485 '12; Мікам [Electromagnets to produce 
mechanical movements] 27,922:12; MacrartaNe [Solder for 
aluminium] 2,056/13; ErcoLe ManELLI & Co. [Oscillating fans] 
6,496 / 13. : 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 

Distributing Systems, &.: HARTFORD [System for combined 
generation, storage, distribution, and utilisation of electric 
energy] 8,792; 13. 

Electrometallurgy and Electrochemistry: A.E.G. [Welding by 
means of increased resistance] 14,518/13. 

Incandescent Lamps:  A.E.G.  [Lamp-making machines] 
14,435 /13. 

Switchgear, &c.: JAKoBsEN [Combined switches and plug con- 
tacts] 14,330/13. | 

Telephony and Telegraphy: Grrarprav [Supply to antenna] 
14.055/13; Soc. pe TrLeEGRarHES MurrIPLEX (Systeme E. 
Mercapier, Н. Масохха) [Conversion of D.C. into isochronous 
undulating currents] 14,122 /13. 

Miscellaneous: DELAvNAy & BrLLEvILLE [Temperature regula- 
tors] 9,269/15; ове ов torpedoes] 9,271/15; Faux 
[Three-phase differential gear] 15.450/13; CmrRow [Illuminating 
apparatus or instruments] 13,822 /13. 


Expiring and Expired Patents 
The following Patents expire during the current week, after a life 
of fourteen years :— 

14,703 of July 17th, 1899. Flame Arc Electrodes. Н. BREMER. 
To prevent the accumulation of slag a boron or equivalent com- 
pound is used as an airtight coating. This melts at the arc and 
dissolves the slag, causing it to drop off. 

14.704 of July 17th, 1899, by the same inventor. This specifi- 
cation covers the addition of 15 to 60 per cent. of a luminiferous 
metallic salt, and at least 5 per cent. of fluorine to the carbon. 
Compounds of boron, potassium, or sodium, may also be added. 


Another electrode described contains 10 to 60 per cent. of calcium 
fluoride. 


The following are the more important Patents that have become 
void through non-payment of renewal fees. | 

Arc Lamps: Сномгтох & Co. and C. Свомртох [Combined 
hand and electromagnetic control for arc lamps] 6,421/08. 

Distributing Systems, Cables and Wires, &c.: V. P. Vow 
PIxpTERSHOFEN [High pressure cables] 6,757/08. 

Dynamos, Motors, and Transformers: V. A. FYNN [Fynn 
single-phase commutator motors: divided field to effect reversal 
of rotation without brush shiftiug] 26,897/05; B.T..H. Co. 
(G.E. Co., U.S.A.) [Slot wedges for induction motor stators] 
7,048:07; Н. Е. Bicer, Е. R. Berr, and J. H. Wess [Trans- 
formers for electro-therapy, &c.] 19,885/08. 

Ignition: Е. R. Simms [Moving screen of Simms-Bosch mag- 
neto] 7.217/04; К. Спозз and L. LITTMANN [Magneto arma- 
tures] 7.30907. ; 

Incandescent Lamps: А. С. Broxam (J. Luz, Vienna) [Tung- 
sten filaments with 01 to 05 per cent. of aluminium and 
magnesium] 7,188/06; [Squirted metallic filaments with oxide 
or sulphide of cadmium or zine] 7,189 / 06. 

Traction: W. P. Тномрѕох (C. T. M. V. de Banger, France) 
[Wheel arrangements for rolling stock] 6.715/03. 

Miscellaneous: J. A. Lippre [Capstans and winches} 6.495/08; 
J. Богу [Fire alarm and extinguisher] 6,577/08. 
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QUESTIONS AND ANSWERS 
BY PRACTICAL MEN 


RULES. 


Questions: We invite our readers to send us questions, pre- 
Jerably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
spondents," or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and bs. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, smportance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


N QUESTION No. 1,347. 

In a 2,000-volt A.C. generating station of 3,000-kw. plant 
capacity (2 units of 1,000 kw., 1 unit of 500 kw., and 2 units 
of 250 kw.), a 1,000-kw. set and a 500-kw. set are running at 
nearly full load about 2 hours before peak time. The peak 
load expected is 2,500 kw. The ammeters on one of the feeder 
panels and on the panel of the 1,000-kw. set sndd:nly go bard 
over, and the switches on these two panels trip. State, in 
chronological sequence, what you would do if you were in 
charge at the time. 


(Replies must be received not later than first post, July 25th.) 


AN EXHIBITION TELEPHONE EXCHANGE BOARD 


NE of the most interesting stands from an electrical 

point of view in the British section of the Ghent 
Exhibition is that of the General Post Office occupying the 
whole of one court, where nearly all the apparatus is shown 
in actual operation. Of special interest is the model of a 
central battery telephone exchange equipment, as manu- 
factured by the Western Electric Co., Ltd. (North Woolwich), 
arranged so as to show the various movements involved in 
connecting one telephone subscriber to another through a 
telephone exchange. The subscribers’ switchboard, trunk 
switchboard, distributing frames, and coil racks are all shown 


+ —— —— —— m E 


yw Lm xu M cC MN 


WESTERN ELECTRIC SwiTCHBOARDS AT THE GHENT EXHIBITION. 


in a truncated or modified form, with the wiring of the 
exchange equipments and the subscribers' telephones open to 
view, so that the whole sequence of operations may be 
followed with ease. A standard ringing dynamotor with inter- 
rupter attachment provides the ordinary ringing current, and 
the engaged and no-answer signals for the model. A battery 


ELECTRICAL ENGINEERING | 493 


—— ——— 


of portable accumulators by the Chloride Electrical Storage 
Co., Ltd., furnishes current for the speaking circuits and 
switchboard lamp signalling. lt is seldom that the oppor- 
tunity is given to follow the working of a modern telephone 
exchange in a way that will be so readily comprehended. 


INDUSTRIAL LIGHTING INSTALLATIONS 


UR attention has been called to some examples of light- 

ing of industrial premises recently carried out from 
designs by the British Thomson-Houston Co., Ltd. (Mazda 
House, Upper Thames Street, E.C.). In these their metal 
"Mazdalux" reflector is used, which not only gives good 
efficiency in useful illumination, but at the same time serves 
to cover the lamps, so that the eyes of the workers shall not 
be dazzled and irritated by the glare of the incandescent 
filaments. These reflectors are made in four vertical types, 
giving respectively extra extensive, extensive, intensive, and 
focussing distributions of light, and in four angle types, giving 
maximum light intensity at 15°, 809, 45°, and 90° from the 
vertieal. Mazdalux reflectors have an aluminium reflecting 
surface, and the angle types are made entirely of aluminium, 
the others being supplied in steel or aluminium, as desired. 
The exterior surface is covered with & durable rust-proof 
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THE WESTMINSTER GARAGE, SHOWING ARRANGEMENT OF LIGHTING. 


enamel. One of the installations in question is at Messrs. 
J. Ore & Sons, Textile Mills, Castleton, where the Mazda 
lamps are all suspended at such a height as to be outside 


‘the normal range of vision of the operatives. Another example 


is the Westininster garage. The problem in a motor garage 
is to get a uniformly distributed illumination of moderate 
intensity without dark shadows. With cars standing about 
in various positions, the last condition can only be fulfilled by 
suspending the light units at a considerable height, so that 
deep shadows are not cast. In this case these requirements 
are met Ьу the use of Mazdalux reflectors and high candle- 
power Mazda lamps hung close to the ceiling. The ceiling 
lights are supplemented by a row of angle Mazdalux reflectors 
along each side wall. | 


The Association of Consulting Engineers.— Mr. С. Midgley 
Taylor presided over the Annual General Meeting of this 
Association at the Institution of Electrical Engineers on 
Monday, June 30th, when Prof. D. Capper, Mr. E. M. Eaton, 
Mr. В. Hammond, Mr. A. J. Martin, Mr. Н. S. Childe, and 
Mr. W. L. Spence were elected to the Committee in place of 
Messrs. Douglas Latham, Mansergh, Stevenson, Harrison, and 
Miller, who had been drawn by ballot to retire in accordance 
with the rules. The Chairman referred to the meeting of foreign 
associations of consulting engineers, to be held in Ghent, 
July 17th to 22nd, which would probably be attended by their 
Treasurer, Mr. Lowcock. The report was adopted and auditors 
were appointed, and an amendment to the rules was carried 
(subject to confirmation at a special meeting) extending the 
qualification to members of the Institution of Civil Engineers 
of Ireland. It will be remembered that at present only cor- 
porate members of the Institution of Civil Engincers and full 
members of the Institution of Electrical Engineers are 
admitted. 
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CATALOGUES, PAMPHLETS, &c., RECEIVED | 


VACUUM CLEANERS.—A leaflet from the General Electric 
Co., Ltd. (67 Queen Victoria Street, E.C.), describes the 


“ Santo"' electric vacuum cleaner, which is a very conveniently 


arranged set in a cylindrical case on ball castors, not too heavy 
to be carried by one person. The pump is of the diaphragm 
attern, giving a much more powerful vacuum than the centri- 
ugal fans used on the smaller machines. A particularly com- 
plete equipment of accessories is supplied. A smaller set of 
the self-contained type is also listed for those requiring a 
cheaper outfit. 

POCKET LAMPS.—Another new leaflet from the General 
Electric Co. introduces us to an attractive pocket electric flash 
lamp resembling a magazine pistol in appearance. 

FLAT TUMBLER SWITCHES. The "Imp" single- and 
two-way tumbler switches are some of the latest products of 
A. P. Lundberg and Sons (477 to 489 Liverpool ad, N.). 
From the illustrations of the ''Imp" flat switch with plain 
brass cover, here reproduced, it may be seen that the switch is 


PATENT 


strongly constructed and efficiently insulated. The main 
features of the well-known ‘‘Pivot’’ movement have been re- 
tained, while the depth of switch is very little, and it is also 
adaptable and convenient for flush work. Тһе covers for these 
switches are obtainable in a large number of handsome designs. 

INSULATING VARNISHES.—A leaflet from Chas. Н. 
Blume (Insulating Varnish Department, The White Building, 
Fitzalan Square, Sheffield) gives particulars of the various 
grades of ‘‘Megomac’”’ and ''Insulac"' insulating varnishes 
which are manufactured by this firm. 
in i i ein i di aie din die die di 9,9, dd Jug, АЧА mate 

Readers desiring copies of catalogues or pamphlets should 

apply to the firms in question, referring to the notice in 
* Electrical Engineering." 


THE DESIGN OF POLE LINES.—We have received from 
Richard Wade, Sons & Co., Ltd. (Hull) a copy of a revised 
edition of their useful booklet of tables, giving particulars of 
wooden poles and data required for the design of overhead 
lines. These are very complete and well videi, s . The revision 
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of the tables has been rendered necessar he Board of 
Trade having reduced the wind pressure for which wires and 
poles for E.H.T. lines have to be calculated from 30 to 25 lbs. 
per sq. in, The firm are sending copies to their regular cus- 
tomers, and any who have not received one are requested to 


-communicate with the firm. Others can obtain a copy of 


*'Wade's Tables” for 2s. 6d. 

MERCURY VAPOUR LAMPS FOR BLUE PRINTING.—A 

compact piece of apparatus for producing blue prints from a 

y the light of mercury vapour 
lamps is described in a leaflet from the Westinghouse Cooper 
Hewitt Co., Ltd. (80 York Road, King’s Cross). The paper 
and tracings travel continually at a speed of from 2 ft. to 4 ft. 
per minute over a glass cylinder, within which are two hori- 
zontal tube mercury vapour lamps. The feed rollers are elec- 
trically driven, and the whole apparatus is self-contained. 

HEATING AND COOKING APPARATUS.—An illustrated 
catalogue and price-list from Credenda Conduits Co., Ltd. 
(Chester Street, Aston, Birmingham), deals with a very com- 
plete range of kettles, milk warmers, hot plates with special 
steel utensils for use thereon, boiling pots, irons, &c., and a 
new pattern of moderate-sized oven. 

SWITCH AND DISTRIBUTION BOARDS.—The Emanda 
Engineering Co. (Emanda Works, Summer Avenue, Peckham, 
S.E.), who are specialists in distribution boards, accumulator 
switchboards, &c., have sent us a large illustrated sheet show- 
ing several patterns of these, accompanied by one of the neat 
little boxes of cigarettes which they are distributing to bring 
their name before the public. 

ENGINE-ROOM TELEGRAPHS.—The Calten system of 
electrical engine-room telegraphs, which is extensively used in 
Dutch and other ships, is described in a pamphlet from Hogan 
and Wardrop (2 Gresham Buildings, Basinghall Street, E.C.). 
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ELECTRIC TRACTION NOTES 


The new railway that is to be constructed in Switzerland 
from Sierre (Valais) to Goppenstein, linking up the former 
town direct with Berne vià the Loetschberg tunnel, will be 
run electrically on the single-phase system by locomotives. 
This railway will be a main line of standard gauge, 25 km. 
in length, and will involve six tunnels, two large viaducts, 
and four intermediate stations. The ruling gradient will be 
2°75 per cent., and the total rise from Sierre in the Rhone 
Valley to Goppenstein in the Loetschenthal is about 2,250 ft. 

Siemens Bros. Dynamo Works have been awarded the 
contract for rotary-converters for the twelve substations of 
the Melbourne suburban railway system; the total capacity is 
40,000 kw. It includes fourteen six-phase rotaries of 2,000 
kw., 1,500 volt D.C., 25 cycle, 250 r.p.m.; ten rotaries of 
1,000 kw., 500 r.p.m., and four rotaries of 500 kw. at 750 r.p.m. 
The rotaries must be capable of carrying these loads for 
twenty hours continuously, and of taking overloads of 3000 
kw., 1,500 kw., and 750 kw. respectively after a twelve hours' 
run at rated load, without overheating. Finally, they must 
stand overloads of 4,000 kw., 2,000 kw., and 1,000 kw. respec- 
tively for ten minutes, and 6,000 kw., 3,000 kw., and 1,500 kw. 
momentary overloads. The static transformers will be sup- 
plied by the same firm, and will be oil-cooled with external 
oil circulation, and will be designed with large internal 
reactance in view of the wide regulation required for the 
rotaries. The direct-current voltage of 1,500 volts will be 
obtained off one commutator. Starting up will be accomplished 
on the three-phase side by means of an asynchronous starting 


. motor. 


The Sheffield tramway accounts record an increase in the 
traffic receipts of £21,137, bringing the total income up to 
£362,127. The balance on the year's working is £77,296. 
After apportioning £7,631 to street improvement and rains 
renewal and other special charges, £30,234 was contribute 
to the rates. | 

The Board of Trade report of Major Pringle on.the derail- 
ment of a portion of an electric train on the Metropolitan 
District Railway near Sloane Square station on April 26th 
has been issued. The train came to a stand owing to 
the current being cut off, and it was found that the back 
portion had left the rails owing to the leading axle of 6 
trailing car having broken near its centre. The inspector 
attributes the fracture to an internal flaw such as could not 
have been detected by the ordinary methods.of examination. 
Damage was done to the track, and a short circuit was 
caused, which blew out the circuit-breaker and cut the 
current off. The adjoining down road was not fouled, but 
the short circuit caused its signal to go to danger. 

Mr. T. B. Goodyer (Tramways Manager, Croydon) has 
addressed a circular letter to a large number of Members of 
Parliament urging the necessity of legislation to place the 
Motor Omnibus Companies on terms of equality with regard to 
publie obligations with the Municipal Tramway authorities 
in the Metropolitan area, and pointing out how seriously the 
matter affects the ratepayers. 

We refer in another column to the Post Office tube railway 
which is now under consideration by a House of Commons 
Committee. 

The bill of the City & South London Railway Co., which 
provides for its reconstruction in order to admit ot-rolling- 
stock from the other tube railways, has been passed by a 
House of Commons Committee. It has already passed the 
House of Lords. . " 

The proposal of the Metropolitan Railway Co. to take over 
the Great Northern & City Tube Railway, which has already 
passed the House of Lords, has now passed the House of 
Commons. 

The scheme of the Metropolitan Electric Tramways, Ltd., 
to run a service of trolley-'buses from Wood Green to the 
boundary of Walthamstow has now been passed by both 
Houses of Parliament. 

The revenue of the Glasgow Corporation Tramways for the 
year to May 31st exceeded for the first time in the history 
of the undertaking £1,000,000, the exact figure being 
£1,007,652. There is a net balance of £33,000 after setting 
aside £130,000 for depreciation and £85,000 for permanent- 
way renewals. 

The House of Commons has rejected a clause inserted in 
the L.C.C. Tramways Bill by a committee, giving the London 
United Tramways Co. compulsory running powers over the 
Company's lines in London which have recently been pur- 
chased by the Council. 
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TELEPHONY AND TELEGRAPHY 


QNCLUDING WIRELESS) 


The Canadian Government proposes to erect a wireless 
station on Mount Royal, Montreal, requiring land 800 ft. by 
200 ft. According to the Electrical News /(Toronto) the 
antenna will be supported on two wooden masts 180 ft. high 
and 450 ft. apart. The size of the operator's building will 
be 40 ft. by 20 ft. The station will be capable of communica- 
tion with the Quebec station to the east and the Kingston, 
Ontario, station to the west, thus linking up the Government 
wireless stations on the Great Lakes with that on the east 
coast, and completing a chain of stations which will extend 
from Port Arthur, at the head of the lakes, to Cape Race and 
Belle Isle on the Atlantic. There is at present a station in 
Montreal, but it has a very limited range which cannot be 
increased owing to the position of the site. The National 
Battlefields’ Commission have given the Government leave 
to erect a station on the battlefield at Quebec. 

The Norwegian Government has sanctioned an agreement 
with Marconi’s Wireless Telegraph Company for the establish- 
ment of a wireless service between Norway and America. 
According to a Reuter telegram, a sum of £111,100 has been 
voted for the construction of a wireless station near 
Stavanger. The American station will be situated in Mas- 
sachusetts or Connecticut and divided into two parts for 
transmitting and receiving some twenty miles apart. These 
stations will form part of а world chain, which includes the 
stations at San Francisco, Honolulu, Yokohama, Bangalore, 
and Alexandria. ; 

The announcement that wireless telegraphic communication 
has been established by means of the Goldschmidt system 
between Hanover, in Germany, and Tuckerton, near Atlantic 
City, a distance of 3,600 geographical miles, gave rise to a 
number of questions during the past week in the House of 
Commons bearing on the proposed Marconi contract for the 
Imperial Wireless Chain. The Postmaster-General, in reply, 
said that he had asked the company to allow demonstrations to 
be witnessed by the officers of the Post Office and the 
` Admiralty, but the company stated that they were not in 
а position to give any demonstration until the first week 
in August. If the suggestion which had been made to invite 
tenders for the Imperial Wireless Chain, based on a guaran- 
teed minimum standard of efficiency laid down by the Post 
Office and approved by the House of Commons, were adopted 
it would involve a delay of nine months or a year before 
work on the stations was begun. He was, however, he said, 
pointing out to the company that under certain conditions 
the erection of the second three stations of the chain would 
be transferred from the original contractors to others whose 
system might be proved more efficient or economical. With 
degard to Dr. Austin’s report on the recent tests of the 
Poulsen system between Arlington and Gibraltar and the 
U.S. ship Salem, as a result of which it was said that the 
American Poulsen Company were awarded the contract for 
the Panama station, which was to have a range of 3,000 
miles, he said that he had asked for a copy of the report, 
which, he believed, had not been published, but had not 
received one. He would not publish the correspondence 
between himself and the Postmaster-General of Canada rela- 
tive to the agreement for the Transatlantic service between 
this country and Canada on the Poulsen system, as the agree- 
ments were wholly different in character. He had been 
asked last Saturday by the Universal Radio Syndicate, Ltd., 
for permission to be allowed to tender for the Poulsen system. 
There were a number of companies who wished to tender 
and who would give guarantees, but he wanted not guarantees, 
but stations which would work. Asked as to the nature of 


the agreement entered into beween the Norwegian Govern- 


ment and the Marconi Company for the North Europe Trans- 
atlantic service, he said that the American Mgrconi Company 


was a party to this agreement and undertook to erect in the 
United States a station similar to the one provided in Norway 
by the British Marconi Company. This was to be similar 
to those in the British Imperial Chain. but the purchase 
price was to be £70,000 for the one station, and the Nor. 
wegian Government had the option of commuting the royalty 
payments for a lump sum of £80,000 at any time. Under 
the contract with the British Government no work of any 
kind would be carried out by the American or Canadian 
Companies. 


Mr. Justice Eve had before him last week an adjourned 
summons in the pending action between the Marconi Co. and 
the Helsby Wireless Telegraph Co., mentioned in our 
issue of April 10th, p. 207. The present hearing re- 
sulted from an order in chambers giving the Marconi Co. 
power to ask certain questions relating to the wireless system 
of the Helsby Co., after an inspection last May. The Helsby 
Co. argued that some of the questions asked would, if answered, 


. disclose information of their apparatus prejudicial to the trial. 


It was held, however, that the Marconi Co. could ask that 
in the event of any apparatus shown to the Marconi Co. not 
being an infringement of the Marconi patents, what altera- 
tions had been made between the issue of the writ for 
infringement and the inspection. The case itself, which is 
an action alleging infringement of the famous Marconi patent 
7777/1900, will probably come on for hearing to-day or to- 
morrow. | 

It is of some intcrest in connection with the recent agitation 
for additional telegraphic facilities to the north of Scotland 
that the Postmaster-General is said to be arranging for the 
erection of a wireless telegraph station near Stonehaven, a 
few miles south of Aberdeen. 


It was stated in the House of Commons by Mr. Harcourt 
that a 5-kw. wireless station employing a French system 
is now being erected in the Bahamas, and contracts are being 
entered into for the erection of similar stations at Barbados, 
Mombasa, Singapore, Penang, and Hongkong. The Post- 
master-General also stated, in reply to a question, that the 
erection of the emergency wireless station for St. Kilda would 
shortly be complete. It was a private undertaking erected 
under licence granted in January, and would communicate 
with Loch Boisdale at a charge of id. per word, with a 
minimum of 6d. per message. 


A new wireless station, with a range of 200 miles by day and 
up to about 1,000 by night, has recently been opened at 
Balloa for ship-to-shore work on the Pacific side of the Isthmus 
of Panama. According to the Electrical Review and Western 
Electrician (Chicago), the plant is only of 2-kw. capacity, 
arranged on the * break” system, which allows a receiving 
station to break in on the transmission of a message, in 
order to ask for repetition or explanation. In the intervals 
when the sending key is released between dots and dashes 
it opens a relay in the receiving circuit, and the operator 
is able to hear calls from other stations. The antenna is 
horizontal, and about 110 ft. from the ground. 


As already stated in these columns, telephonic communica- 
tion will shortly be established by the American Telephone 
& Telegraph Co. between New York, Los Angeles, and San 
Francisco, over a distance exceeding 8,500 miles. According 
to the Elektrotechnische Zeitschrift, the conductor will be a 
copper wire 45 mm. in diameter, and Pupin coils will be 
installed every 83 miles. On account of the difference in 
time between New York and San Francisco, the line will 
only be in use for a few hours out of the twenty-four, and 
consequently a very high tariff will be applied. The charge 
for a three-minute conversation will be between £8 and £4. 

The Roumanian Administration wish it to be known that 
the prohibition regarding the use of secret language does not 
apply to telegrams other than those destined for their country, 
which means that telegrams in transit may be still sent in 
code.—Communication is down to the States of Morelos 
Durango and Coahuila in Mexico. 
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Why waste time and money 
on machining 


small ‘intricate pieces when the most complicated 
parts can be cast in a finished state by 


“ PRANA” 
-— finished Castings 


HOLES, SLOTS, etc, CAST to 
PERFECT SIZE! ABSOLUTE 
ACCURACY GUARANTEED 
FOR ALL REPETITION WORK 


Send for illustrated booklet, mentioning 
this paper; or send ете ‘or quolation 


AE RATORS, Ltd 


UPPER EDMONTON 
` LONDON, N. 


ELECTRICAL PORCELAIN 
OF 
HIGHEST QUALITY 
APPLY TO 


JAMES MACINTYRE & CO., LTD., 


The Micanite & 
BURSLEM. 


BUNSEN, 
FIRING CELLS 


The India Rubber, 


When correspondiny with Advertisers 


MICA MICANITE FIBRE. 
OILED FABRICS LEATHEROID 


NSULATION 


Walthamstow, London, E. 


NG PER STICK. 


ЖЫН О шы S. W. CUTTRISS, Prudential Buildings, LEEDS. 


LECLANCHÉ. 


(Original Manufacturers in Great Britain) 


DANIELL, POGGENDORFF, 
GROVE, Etc. 


MEDICAL BATTERIES, 
MEDICAL COILS, Etc. 


HIGHEST GRADE ONLY 
SPECIAL TERMS FOR QUANTITIES 


Telegraph Works Co., 


Head Offices :—106, Cannon Street, London, EC. 
Works :-—Silvertown, London, E. 


SEND TO-DAY TO 


THE BASTIAN METER 00., Ltd., 


KENTISH TOWN, N.W. 
FOR A 


BASTIAN PORTABLE METER 


(MOUNSDON PATENT) 
YOU WILL FIND IT INDISPENSABLE. 


"CALOR" ELECTRIC HEATING & COOKING APPLIANCES | 


Townshend's System (patented). 


Absolutely safe. 
Thoroughly reliable. 
Guaranteed for 12 
months. 


ACENTS WANTED 


la! in many districts; aise 
in Colonies and abroad 


Food Warmers, 

Kettles, Irons, 

Grillers, Toasters Ec. 
Liberal Discount. 


Write to-day for List, { 
just published, from the @ 
Patentees and Makers : 


Bright Glowing Electric Fire. 


TOWNSHEND'S ART METAL Co., Ltd., 72744 Sorrom- Ern Holbora Viaduct, E C. EC 


Insulators Co., Ltd. 
e [V] PP " IED 


FOR ALL KINDS OF 
ELECTRICAL WORK 
wittlamM (Сбх сотто 


WESTMINSTER, 


ALWAYS 
USED 


MINOTTI, 


& BATTERIES, 


Gutta Percha and 
Ltd., 


, please mention * Electrical Engineering.” 
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| LOCAL NOTES 


Blackburn: Electric Car.—Following the example of many 
other central station engineers, Mr. P. P. Wheelwright has 
now in use in the service of the Electricity Department an 
electric car fitted with an Edison battery. 

Edinburgh: Supply to Cinematograph Theatres.—The 
Electric Lighting Committee last week received a deputation 
from cinematograph theatre owners on the question of the 
rates charged for electric current for projector purposes in 
ciuematograph theatres. The request was that all current 
supplied for this purpose, especially where motor-generators 
are installed, should be charged for at power rates instead 
of lighting rates as at present. It was claimed that this con- 
cession has been granted in other towns in Scotland, including 
Glasgow. The Convener of the Committee promised to give 
the subject favourable consideration in view of the importance 
which this industry is assuming. 

Hull: Electricity Accounts.—There was a net profit of 
£7,725 upon the electricity undertaking last year, which is 
an increuse of £1,254 over that of the preceding twelve 
months. The City Electrical Engineer's report states that, 
the motor-hiring scheme initiated in 1905 shows a steady 
increase, the total number of motors now out on hire being 
208, representing a total horse power of 1,170. Mr. Н. Bell, 
the City Electrical Engineer, has been congratulated by the 
Electricity Committee upon the results, especially having 
in mind the largely increased cost of coal during the past 
two years. 
^ Kingstown: Electric Lighting.—The Dublin Southern Dis- 
trict Electric Supply Co., Ltd., were successful before a 
House of Lords Committee last week in getting passed the 
preamble of their Bill providing for the electric lighting of 
Kingstown. There was considerable opposition from the 
Alliance and Dublin Consumers’ Gas Co., who, it was stated, 
intend to apply to the Board of Trade for an order to supply 
electricity in all three neighbouring districts, Kingstown, 
Dalkey and Blackrock. 

London: Bethnal Green: Electricity Supply.—The scheme 
for the supply of electrical energy in bulk by the Stepney 
Council is now taking a more definite shape, and the matter 
is being expedited in consequence of applications from possible 
consumers. 

Hammersmith.— Mr. С. С. Bell (Borough Electrical Engin- 
cer) has devised a scheme for transporting coal from barges 
at the nearest wharf on the Thames direct to the electricity 
works, a distance of some 600 yards. The idea is to have a 
large tank at the wharf and one at the clectricity works, con- 
nected by two pipes. A circulation of water would be main- 
tained by powerful pumps sufficient to carry the coal from the 
first tank, into which it is dropped by grabs, to the tank at 
the station, whence it is removed again by grabs. 

Macclesfield: Electric Supply.—The new Electricity Com- 
pany of Macclesfield is now getting to work. A site has been 
obtained for & power station in which it is intended to instal 
Diesel-engine plant. 

Sheffield: Electricity Accounts.—The total number of units 
sold last year was 21,671,978, against 16,902,360 in the pre- 
ceding twelve months, the total connections having grown 
from 30,088 kw. to 33,835 kw. The working costs were 0°444. 
per unit, against 0°52d. in the previous year. The net 
surplus was £11,515, which is increased to £18,490 by the 
balance brought forward. А further sum of £10,000 has been 
transferred to renewals account. The wiring and fittings 
department shows a net profit of £1,988, after meeting interest 
and working fund charges. The electricity department has 
been debited with £1,878 special law charges for the year. 

Sfalybridge: Electricity Accounts.—The accounts of the 
electricity undertaking of the Stalybridge, Hyde, Mossley, 
and Dukinfield Joint Tramways and Electricity Board show 
a loss for last vear of 29.124, which has to be met equally 
by the four authorities concerned. 

Taunton: Electricity Accounts.—The result of the past 
year's trading of the Municipal Electricity undertaking was 
a gross profit of £5,044. The whole of this is exhausted in 
meeting expenditure of a capital nature, transferring to renewals 
fund in respect of switchboard, machinery, mains and meters, 
£212, and transferring to free wiring purchase account 
£1,067 10s. This latter is in settlement of all claims of the 
National Electric Construction Co. in respect of free wired 
installations, and in order to pay the whole aceount off in 
one instalment, £510 has had to be withdrawn from the 


reserve fund. Had it not been for this charge on the under- 
taking for the year, there would have been a net profit of 
£558. | 

Wolverhampton: Electricity Accounts.—The profits on the 
electricity undertaking for last year constitute а record, and 
the sum of £2,125 has been transferred to relief of rates. 
With the amount now added to reserve fund, the Jatter 


Stands at £15,350. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Christchurch (N.Z.).—Thirteen panel E.H.T. switchboard 
and accessories for the Lake Coleridge scheme. Further par- 
ticulars at 73 Basinghall Street, I5.C. 

Неумоой. —А new battery is required for the Corporation. 

Kettering.— Sanction has been received to a loan of £1,400 
for cable. ` 

London: Shoreditch.—An expenditure amounting to £98,850 
is recommended in connection with extensions at the Whiston 
Street power station. 

Loughborough.—The Council has sanctioned applications 
being made for loans of £11,000 for machinery, and £3,000 
for cables, meters, &c. It is proposed to instal a 1,000-kw. 
turbo-alternator. 

St. Anne’s.—An inquiry was held last week concerning a 
loan of £3,000 for mains and services. 

Stalybridge, &c.—A proposed loan of £22,550 for the Joint 
Tramways and Electricity Board was inquired into last week. 
The Hyde Property Owners Association opposed. 

Swansea.—An inquiry concerning a loan of £40,000 for 
extensions at the electricity works was held last week. 

Todmorden.—Converting plant, Н.Т. switchboards and 
cables, mechanical stokers, superheaters. Borough Electrical 
Engineer, July 26th. 

Wallasey.— An inquiry was held last week concerning a loan 
of £13,500 for electrical extensions. 

Waterford.—On the advice of Mr. Mark Ruddle, Chief 
Electrical Engineer to the Dublin Corporation, the Council 
has definitely decided to promote a municipal electric lighting 
scheme. 

West Hartlepool.—Low-tension cables, also pilot and tele- 
phone cables. General Manager, July 21st. 


Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. — Wsring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Alloa.—Tenders are required for the electrical work in a 
new picture palace at 62 Mill Street. Architect, J. D. 
Swanston, Kirkcaldy. 

Barnsley.—Varicty theatre. 
Street. 

Biackburn.—New fire station. 

Derby.—Secondary school. Education Committee. 

Edinburgh.—Barracks. Director of Army Contracts, Wat 
Office, S.W. 

Greenock.—New school. Clerk, School Board. 

Hereford.—Secondary school. County Surveyor. 

Lincoln.—Nurses' home and additional ward at County 
Hospital. Architect, W. G. Watkins, St. Edmonds Chambers, 
Silver Street. 


P. A. Hinchliffe, 14 Regent 


London: Bermondscy.—Re-wiring of Infirmary, Lower 
Road, Rotherhithe. Architect, А. Н. Newman. 


Paddington.—Publie baths. 


(£40,000.) 
"Middleton.—N^ow town hall. 


Newcastle-on-Tyne.—New clementary school. Architects, 
Harrison & Ash, Education Offices. 

Redditch.—Shops in George Street. 

Seaton-Carew.—New school. 

Sunderland.—Proposed training college.  (£15,000.) 


Walsall.—New baths. 
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. JOHN HUDSON & CO.'S SUCCESSORS, Mansell St., London, E. 


Miscellaneous 
Bloemfontein.—A complete installation of trolley vehicles 
including power plant is required. (See advertisement on 
another page.) 
Reading.—A trolley-'bus scheme at an estimated cost of 
£23,839 has been prepared by the Tramway Manager. 


South Africa.—Three electric bed lifts are required for the 


new hospital at Port Elizabeth. Further particulars, 73 
Basinghall Street, Е.С. 


ee —————— ——— 


Bros. Dynamo Works for twelve months’ supplies of ‘‘ Wotan " 
lamps for ear-shed and office lighting, and "Tantalum " trac- 
tion lamps for tramcars. 

Sunderland.—The following tenders have been accepted :— 
Oil switches and meters, Ferranti, Ltd.; L.T. cable, British 
Insulgted & Helsby Cables; winding motor-generator, Phoenix 
Dynamo Co. 


— ee 


APPOINTMENTS AND PERSONAL NOTES | 


Мт. W. J. Н. Wood, at present Station Engineer at Bolton, 
has been appointed Chief Electrical Engineer in succession 
to Mr. A. A. Day, who was recently compelled to resign 
through ill-health. 

A tramways manager is required by the Southampton 
Corporation. As we recently announced, Mr. H. F. Street, 
who has hitherto held the dual position of Borough Electrical 
Engineer and Tramways Manager, found the development of 
the electrical undertaking sufficiently rapid to occupy the 
whole of his attention. 

The scheme recently mentioned in this column for the 
payment to Mr. W. A. Vignoles, Borough Electrical Engineer 
at Grimsby, of a commission of 5 per cent. on the net profits 
on the electrical undertaking, above the sum of £2,500 per 
annum, in addition to his salary of £550, has now passed 
the Grimsby Council. 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. George Smith & Son, of 5 Philpot 
Lane, E.C., infurm us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£65 to £65 155. (Last week, £67 10s. to £68.) 

Books.— Messrs. W. & G. Foyle, the well-known second- 
hand booksellers, inform us that they have opened a foreign 
book department at 5 Manette Street, adjacent to their 
premises in Charing Cross Road. | 

Annual Outings.—The office and works staff of the Linolite 
Co. (25 Victoria Street, S.W.) held their annual outing at 
Herne Вау on Saturday, 5th inst. 

The Annual Outing of the White Electrical Instrument Co. 
(2 and 4 Gloucester Street, Camberwell) took place on Satur- 
day last, and a most enjoyable day was spent at Burnham-on- 
Crouch. 

Works Holiday.—Mawdsley's Ltd. (Zone Works, Dursley, 
Glos.), inform us that their works will be closed from August 
Ist to llth, and that only urgent correspondence will be 
dealt with during this period. 

A. P. Lundberg & Sons (477 to 489 Liverpool Road, N.) 
will be closing their works from August 2nd to 11th, when 
only urgent correspondence can be dealt with and goods which 
happen to be in stock despatched. 

Agency.—Morris & Lister, Ltd. (Carlton Works, Lockhurst 
Lane, Coventry), in order to deal with the increased demand 
for their time element circuit breakers and transformers and 
other manufacturers, have placed their representation in the 
hands of Morris & Lister (London), Ltd. (8 and 4 Palace 
Chambers, Westminster; Tel.: Ken. 5164). 

Exhibition Award.—Ferranti, Ltd., have been awarded a 
gold medal diploma for the switchboard which they are 
exhibiting at the Ghent Exhibition. 
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COMPANIES’ DIVIDENDS, REPORTS, 


MEETINGS, &c. 


General Electric Co.—At the ordinary general meeting held 
on Thursday last week the Chairman, Mr. Hugo Hirst, said 
that the company was once more in the fortunate position of 
being able to place before its shareholders a report which 
showed satisfactory progress. Besides putting aside £30,000 to 
reserve, they proposed to create a new kind of reserve under 
the heading of ‘‘Staff Benevolence," for which they put aside 
conditionally this year £3,000. They proposed to study, within 
the next few years, whether something in the way of a con- 
tributary superannuation fund might not be started, and if 
found possible they wished to send it into existence with a 
sound start-off. They thought it only proper to provide a fund 
so that they would not be found unprepared and not be in- 
fluenced in their grants during possible periods of depression. 
Now that loose plant, tools, patterns, and sundry utensils were 
written down to £1, fixtures and installations to £1, goodwill 
and patents to £1, freehold land and buildings £195,755 10s., 
fixed plant and machinery to £76,500, while by a recent valua- 
tion the last two figures had been shown to over £100,000 
less than actual value, they felt justified in returning to the 
dividend enjoyed before the big manufacturing enterprises were 
started. The item on the balance sheet appearing as ''Invest- 
ment" might be divided under four headings: (1) Investments 
in Sundry Works.—This referred to certain manufacturing de- 
partments producing specialities—especially telephones, conduits, 
and lamps—turned, for purposes of policy, into separate com- 
anies, entirely under the control of the General Electric Co. 

he companys investments under this head amounted to 
approximately £100,000. (2) ‘Trading Companies Abroad.— 
These were the General Electric Companies of South Africa, 
Australia, India, China, Argentine, France, Spain, and Belgium. 
Some of these had started contributing towards the dividend, 
others still had very considerable establichiient charges to their 
debit. The money invested in these companies was about 
£160,000. (3) Electrical Supply Companies.—Most of these 
were either under the control of the company or managed by 
it. They included the following undertakings: Madeira, 
Uitenhage, Bogota, Frinton, Barbadoes, and Macclesfield. <A 
number of these undertakings were already paying satisfactory 
dividends. (4) Sundry Investments.—Some £10.000 or £12,0C0 
represented small ventures found desirable in the course of 
trading, but whether they were dividend-earning or not, they 
all contributed in a lesser or greater degree towards the in- 
creased trading profits. The company had had to bear the first 
blunt of the National Insurance Tax, amounting to £3.000 to 
£4,000; it had suffered greatly through the effects of last year’s 
coal and railway strikes. The report and accounts as given 
in our last issue were adopted, the election of Mr. Fred S. 
Sells to the Board was confirmed, Mr. L. G. Byng, who retired 
from the Board by rotation, was re-elected a director, and a 
vote of thanks to the Chairman and directors concluded the 
proceedings. 

Edmundsons’ Electricity Corporation.—A progressive improve- 
ment was reported by the Chairman at the annual meeting last 
week. The net result of the past year’s trading was a balance 
of £18.899, compared with £16114 in the previous year. The 
connections during the year have increased by the equivalent of 
161,782 55-watt lamps, compared with 126,522 in the previous 
year. 

R. Waygood and Co.—An issue of 15,000 each of preference 
and ordinary shares is to be made. 

Newcastle-on-Tyne Electric Supply Co.—An interim dividend 
at the rate of 5 per cent. per annum is recommended on the 
ordinary shares for the half year. 


ELECTRICAL ENGINEERING & MOTOR СО. (Cartisie). 
Capital, £3,000. Suppliers of electricity, &c. 

IRELESS ELECTRIC LIGHT CO., 6 Broad Street Place, 
E.C. Capital, £75,000. Electric lighting and general engineers 
and contractors. 

EASTERN SPAIN DEVELOPMENT SYNDICATE, 101 
Leadenhall Street, E.C. Capital £16,000. To acquire and work 
concessions for railway electricity supply, &c irst directors 
Sir Murland Evans, Baron von Horst, E. Parey, A. Ross, and 
J. Chapman. Private company. 

WIRELESS TELEPHONES, LTD., 62 London Wall, E.C. 
Capital £500. To acquire inventions relating to transmission 
of signals, &c. 

GALASHIELS & DISTRICT ELECTRIC SUPPLY CO., 
23 Rutland Street, Edinburgh. Capital, 530.000. 
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| SUMMARY | 


NOTES on the arrangements for the next session at 
some of the Universities and Technical Colleges are 
given on page 430. | 


“A DEMONSTRATION of two “truckers,” and an ex- 
planation of the scheme proposed by the New Transport 
Co. for an electrically operated Goods Clearing House 
for London was given last week. (Page 431.) 


AMONG interesting exhibits at the Olympia Commer- 
cial Vehicle Exhibition are the 40 h.p. Tilling Stevens 
omnibuses, &c., and the Delahaye military travelling 
workshop. (Page 431.) 


THE opposition by Mr. W. P. Durtnall to the grant 
of & patent to the Oerlikon Co. for multiphase current 
drive in self-contained vehicles has been successful. А 
report of the hearing before the Comptroller is given. 
(Page 482.) 

À LETTER from Mr. Hope Jones points out that the 
new scheme of international wireless time signals is 
not yet completely in force. (Page 432.) 


Some electrical novelties are described on page 432. 


THE routine testing of storage batteries 1s treated 
in our questions and answers columns. (Page 433.) 


A REPORT of a Paper on automatic signalling is con- 
tained in our Electric Traction Notes, where reference 


. ls also made to the deficit on the West Ham Tram- 


ways, and the decision to use petrol electric tramcars 
at Oxford. (Page 434.) | 


A SHORT description is given under “Telephony and 
Telegraphy,’’ of the Lorimer automatic telephone ex- 
change which has been installed at Hereford.—It has 
been decided that the deferred shareholders of the 
National Telephone Co. are entitled to the whole of 
the surplus assets, but this decision may be appealed 
against. There has been considerable correspondence 
regarding the suitability of the Poulsen system of 
wireless telegraphy for long distance work. (Page 
435.) 


A SPECIFICATION for a new design of heat lagged 
horizontal cylindrical oven by Haydn T. Harrison, was 
published by the Patent Office last week. Among the 
other specifications were two dealing with the mount- 
ing of metal filaments by the Julius Pintsch A.-G. and 
the Austrian Westinghouse Co. respectively, while a 
system of combined steam flow and electrical meters 
for use in a generating station to see that each boiler 
contributes its share of the load is protected by the 
B. T.-H. Co. А patent covering diatrine insulated 
paper cables, by H. Edmunds, of W. T. Glover & Co., 
expires this week after a full life. (Page 436.) 


Tne Post Office tube railway has passed through the 
Committee stage of the House of Commons. A 
limitation has been placed upon the use of current for 
lighting post offices, and a modified electrolysis clause 
has also been inserted. (Page 484.) 


AT a Board of Trade inquiry last week relating to the 
proposed transfer of the Cromer electricity undertaking 
to Edmundsons' Electricity Corporation, the inspector 
intimated that certain of the conditions proposed could 
not be included in the agreement.—The Diesel engine 
scheme at Bedford is not to be proceeded with at 
the present time, but experiments with oil-burners 
under the existing steam boilers are to be tried.—A 
Board of Trade inquiry has been held at Swanage, 
when objections to the proposed Diesel engine generat- 
ing station were heard.—A proposal by the Cardiff Cor- 
poration to the effect that a balance of £5,962 standing 
to the credit of the Electricity Committee should be 
used for the erection of workmen's dwellings, was 
negatived.—A new switchboard has been constructed 
by the staff of the Taunton Electrieity Works. (Page 
437.) 


A 3,000 kw. turbo-alternator, rotary converters, and 
E.H.T. switchgear are required at Norwich.—An 
E.H.T. feeder panel is required at Warrington, and 
switchboards at  Middleton.—Mains extensions are 
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projected at Hastings, St. Anne's-on-Ses, Wolver- 
hampton, and Southend.—Plant extensions and electric 
езше schemes are being investigated at Bristol, 
Dungafvan, Hereford, Hamilton, and Southend. 
(Page 437.) 


THE net profit for the half-year of the Yorkshire 
Electric Power Co. is £7,616. А six per cent. dividend 
on the cumulative preference shares is recommended, 
and the waste heat power station at Barrugh will soon 
be completed. An issue of 44 per cent. mortgage de- 
bentures is being made by the Bristol Tramways and 
Carriage Co. (Page 438.) 


Electricity Supply in London.—The Special Committee which 
was appointed by the L.C.C. some time ago to investigate the 
steps to be taken to co-ordinate the sources of electric supply 
in London, in view of the Council’s ultimate acquisition of the 
electric compares’ undertakings, has now reported its intention 
to make arrangements at an early date for obtaining reports 
which, inter alia, will (1) deal with the existing means for 
the supply of electricity 1n Greater London; (2 ive an outline 
of a complete ultimate scheme for Greater London, and indi- 
cate what modifications would be required in any such scheme 
if it were limited to the County of London; (5) include a 
definite recommendation as to the initial steps to be taken in 
the direction of a complete scheme, bearing in mind the 
existing conditions and the general financial position. In this 
connection a recommendation 1s made to the Council to authorise 
an expenditure of £2,500 in obtaining expert assistance. 


The Ontario Hydro-electric Scheme.—We learn from the 
Electrical World (New York) that several serious breakdowns 
have occurred recently on the Ontario Hydro-electric Com- 
mission's system. On June 16th the service on the Commission's 
Toronto system was interrupted for over seven hours, during 
which time the whole of the load was taken by the Toronto 
Electric Co., which provided an emergency supply within an 
hour. On July 2nd there was again a failure of the trans- 
mission line to Toronto, which necessitated the power being cut 
off again for seven hours. We also learn that from June 1st to 
26th there were 13 interruptions, totalling 28 hours. Mr. Н. Н. 
Couzens, late chief electrical engineer, Hampstead, who has 
just taken charge of the Ontario Hydro-electric scheme, appar- 
ently has a busy time before him to devise arrangements for 
пы continuity of supply, both internally and by arrange- | 
ment with competing schemes. 


UNIVERSITY AND TECHNICAL COLLEGE 
ANNOUNCEMENTS 


The 1913-14 session of the University of Liverpool, Faculty 
of Engineering, commences on October 7th, when very complete 
courses in engineering will start. The subjects embraced 
include electrical engineering, under the direction of Professor 
E. W. Marchant, civil and mechanical engineering, naval 
architecture, design and drawing, chemistry, &c. The Special 
Matriculation examination or the Entrance examination must 
be passed to secure admission to the courses of instruction. 
Full particulars may be obtained by application to the 
Registrar, Mr. P. Hebblethwaite. 

he syllabus of the University of Birmingham, with details 
of University regulations, lecture and laboratory courses, fees, 
scholarships, &c., may be obtained on application to the 
Secretary.. It may be noted that the full courses in one 
or other branch of engineering extend over four years, and 
students who enter after Matriculation and pass successfully 
the examinations at the end of each year will be entitled 
to the B.Sc. degree in the branch of engineering to which 
they have devoted themselves. Professor Gisbert Kapp is 
the head of the electrical engineering department, and Sir 
Oliver Lodge is the Principal of the University. - 

The next session at the University College, Nottingham, 
begins on September 29th, when courses preparing for the 
B.Sc. (Engineering) degree of the London University, and 
the B.Sc. (Mining) degrees, as well^s for the College diplomas, 
may be taken. The usual courses extend over three years. 
For particulars and prospectus application should be made 
to the Registrar, Mr. T. P. Black. 

In October a systematic course of instruction in electrical 
measurement and practieal electricity will be commenced in 
the electrical department of the University College of. North 
Wales (Bangor). The laboratory is well equipped with 
machinery and apparatus. The Secretary and Registrar, Mr. 
J. E. Lloyd, will be pleased to supply further information as 
to the course, which extende over two sessions. 

Full particulars of the many courses embracing engineering, 
naval architecture, mining, metallurgy, agriculture, de 
science and commerce, to be obtained at the Armstrong College 
(University of Durham), which is situated at Newcastle-upon- 
Tyne, may be obtained or application to the Secretary, Mr. 
F. H. Pruen. The next session commences on September 
20th. 


THE COMING HALF-WATT LAMP. 


(See article in last week's ELECTRICAL ENGINEERING, page 416.) 
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What will not happen next autumn at any rate. 
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THE PROPOSED NEW ELECTRICALLY- 
OPERATED GOODS CLEARING HOUSE 


О Wednesday last week the New Transport Co., Ltd., 
entertained a number of people at a demonstration in 
their Battersea works of machinery and models relating to 
the goods clearing house (ELECTRICAL ENGINEERING, Vo. VI., 
p. 445; July 7th, 1910), which it is proposed should be 
established in Clerkenwell. 


It was pointed out that there are in London eleven railway — 


companies, owning seventy-four goods stations and receiving 
about 320 goods trains per twenty-four hours. These 320 
trains require over 700 daily inter-goods-station trains merely 
to ''sort" the various railway wagons into other London 
stations or shunting yards. At each of these stations each 
bale of goods in а railway wagon is then sorted into the 
various delivery vans by porters with hand-trucks. By sub- 
stituting one central goods clearing house, as designed by 
the New Transport Co., for the seventy-four goods stations, 
the 700 daily inter-goods-station trains could be saved, London 
railway tracks could be relieved of these, and most of the 


land now occupied by the seventy-four goods stations could 


be redeemed. The sale of this land alone would, it was 
said, be sufficient to pay for several goods clearing houses. 
'The area covered by the proposed clearing house is. 30 acres. 
‘The main reasons which render this concentration possible and 
economical аге :—(1) The clearing house has eight floors; 
(2y The unloading and re-loading of wagons is performed 
rapidly by cranes lifting whole wagonloads at one hoist, obvi- 
ating the shunting of wagons in sidings; (8) The sorting of 
bales, &c., is performed by automatic machinery instead of 
by porters wheeling hand-trucks; (4) The street collection 
and delivery service is one organisation, and is frequent and 
regular. | 
Below street-level run twenty-four railway berths, parallel 
to each other, from end to end of the clearing house, each 
long enough to accommodate a seventy-wagon goods train, and 
connected with the railways serving London. Over these, 
on the street-level, twelve road bridges cross at intervals from 
side to side of the clearing house. A road vehicle can thus 
be brought over any desired rail vehicle, and a load can 
be transferred from the one to the other by an electric over- 
head crane. Below the rail level із а crypt, in which whole 
wagonloads are sorted, and, if necessary, temporarily stored 
until a train is ready to receive them. Above the road-bridge 
level are four sorting floors, and above these an eighth floor 
with offices and repair shops. Of the sorting floors, two are 
for bales up to 10 or 12 cwt., and two are for parcels up to 
about 15 lb. In order to save time in loading and unloading, 
a whole wagonload is dealt with at one lift by a crane, by 
using a "container." Each sorting floor is divided into com- 
partments called ''bays," at each of which goods for a par- 
ticular town, &c., are delivered by the sorting machinery, 
consisting of endless trains of machines called ‘truckers’; 
these move continuously at three miles per hour, and trays 
bearing goods are automatically slid without concussion on 
to them at despatching stations, and off them at receiving 
stations. Transfers are also made to truckers running on 
an adjacent line of rails at six miles per hour to connect with 
the various systems of slow-speed truckers. An arrangement 
of hoists also connects the floors and automatically takes the 
goods. The “marching orders '’ are given to each trucker by 
dispatchers, of whom there may be any number working 
independently in different places. Each operation is controlled 
by circuits through push-buttons on the dispatchers’ tables, 
which operate a contact ratchet wheel on the truckers. This 
wheel closes a control circuit in one position only, and is 
provided with one tooth for every station, and if in a case 
there were thirty stations, and it was wanted to stop at, say, 
the eleventh station from the dispatching station, the ratchet 
would be moved on nineteen teeth by closing the control 
circuit for that station through the push-button. Every time 
the trucker passed a station the controller would be moved 
on another tooth, until at the eleventh it would close the 
control circuit and stop itself. Similar arrangements apply 
as to the transfer of goods from one trucker to another while 
one is overtaking the other, and as it is provided for the 
control circuit of the first to be completed through the second, 
then, if the second one is already loaded, the circuit on this 
is not continuous, so that the circuit controlling the electro- 
magnetic rollers, which transmit the platform containing the 
goods ‘from one trucker to the other, cannot be completed, 
and no transfer takes place. The rollers are set at an angle 
to the front of the truckers, so that at the standard 
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speed of progression there is no relative motion of the goods 
in the direction of travel of the truckers during the transfer. 
The rollers are kept out of contact with the goods container 
or platform, except when the circuit is complete for a transfer 
to take place, when they become energised and grip the 
tray by magnetic attraction. They rotate with uniform. 
acceleration and retardation every time two truckers pass. 
This is done mechanicalfy by means of cams and followers 
on the truckers themselves, which come into engagement. 

Although the system is always talked of in relation to a 
goods clearing house for London, yet it is applicable to the 
handling of goods and parcels of all kinds, such as are dealt 
with by the Post Offices, large stores, &c., as well as smaller 
railway undertakings. Í 


THE COMMERCIAL VEHICLE EXHIBITION 


[* view of the renewed interest in the electrically-propelled 
vehicle which has followed the introduction into this country 
on & commercial scale of the long-promised Edison battery, 
and the fact that it is the propulsion of a certain class of 
commercial vehicle that opens up one of the most promising 
fields for its use, it is regrettable that it has not been found 
possible to include a single battery-driven vehicle in the 
Exhibition of Commercial Motor Vehicles now being held by 
the Society of Motor Manufacturers and Traders at Olympia. 

Electrical engineers will find the most interesting stand 
to be that of W.-A. Stevens, Ltd. (26 Victoria Street, West- 
minster), which is devoted to examples of the latest patterns 
of the now well-known Tilling-Stevens petrol-electric omni- 
buses and other vehicles. The display includes, a 40-h.p. 
chassis, a complete double-decked ‘bus, a char-a-banc and 
lorry with the same equipment. The 40-h.p. equipment is 
on the same lines as that of the 30-h.p. omnibuses running 
in London, except that the generator and electric motor are 
not in line (see ErnEcTRICAL ENGINEERING, Vol. VIIL., p. 41, 
Nov. 28rd, 1911), but the motor is placed lower down, and, 
owing to the greater length of chassis, further from the motor. 
This is done mainly to keep the platform level as low as 
possible. Each machine, as before, is provided with its own 
fan. The chassis shown is arranged so that the motor can 
be driven by a few Edison cells, and the action of the switch- 
gear demonstrated. The only differences in the control from 
former models are the situation of the reversing and field 
controllers on the front of the dash inside the bonnet worked 
by levers conveniently mounted on the stcering column, and the 
provision of a motor field as well as a dynamo field resistance. 
These two resistances are worked by the same controller and 
give rather greater range than before. Some interesting 
records taken by a Wimperis Accelerometer show the great 
superiority of the electrical transmission system over the 
ordinary gear and clutch from the point of view of stresses 
to which the vehicle is subjected. Under identical conditions 
the peaks in the curve are much higher with the mechanical 
gear. The curves show that the intermittent accelerations on 
the gear-driven vehicle exceed 8 ft. per sec. per вес., resulting 
in a strain on the road wheels exceeding 560 lb. per ton in the 
gear-driven ‘bus, while,in the Tilling-Stevens omnibus in no 
place does the line show an acceleration of 3} ft. per sec. 
per sec.; therefore the transmission strains on this vehicle 
are certainly less than 245 lb. per ton on the road wheels, 
although in the test on which the records were taken the 
Tilling-Stevens vehicle was driven considerably faster than the 
gear-driven omnibus. The braking strains are about the same 
on cach vehicle. In the Tilling-Stevens vehicle it is im- 
possible for the driver to accelerate beyond a certain limit, 
although, as the acceleration is continuous, the vehicle can 
attain а given speed more rapidly than any other omnibus 
of the same rating. It is, however, impossible to limit the 
shocks to which an ordinary gear-driven vehicle can be sub- 
jected by the operation of the clutch and gears. . In addition 
to the saving in upkeep of chassis and body in the Tilling- 
Stevens petrol-electric omnibus, a great saving is made in 
ivre renewals. In the London service an average distance of 
20,148 miles per tyre has been obtained. 

Another exhibit to which attention may be drawn is the 
Delahaye militarv travelling workshop, shown by Н. M. 
Hobson, Ltd. One of these has already been ordered for 
the Royal Flying Corps. The engine which drives the car 
is employed for driving a dynamo when the vehicle is station- 
ary. The dynamo in its turn drives separate electric motors 
on-each machine, such as lathe, driling machine, grinder, 
shaping machine, bent and circular saws for woodwork. 
Besides this, the inside of the car is verv completely fitted 
with fitter's and carpenter's bench and full complement of 
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tools for all work in connection with the repair and mainten- 
ance of military aeroplanes in service. 

In the accessories section in the gallery several firms show 
car-lighting dynamo equipments, but no striking novelty in 
this direction makes its appearance. 


THE “PARAGON” TRANSMISSION SYSTEM 
PATENTS 


A interesting opposition case by Mr. W. P. Durtnall 
against the grant of a Patent to the Maschinenfabrik 
Oerlikon was argued before the Comptroller-General of Patents 
on Friday last. | 

Mr. Durtnall, it may be remembered, claims to hold the 
master-patents for the system of driving and control by poly- 
phase current adjustable pressure and frequency in self-con- 
tained vehicles. This system has been given the name of the 
"Paragon" system. The claims in two of Mr. Durtnall's 
specifications (Nos. 17,248 of 1905 and 23,396 of 1908) which 
he cited in the present case are given here, as well as the 
claim in the Oerlikon Co.'s specification No. 19,890 of 1912, 
which is the one opposed. 


The claims in Patent No. 17,248 of 1905, granted to 
E. W. Hart and W. P. Durtnall, read as follows :—‘‘(1) In a 
method of propelling a vehicle or boat comprising the com. 
bination of a prime mover, an electric generator, a motor in 
electrical connection therewith, and appropriate transmission 
gear, the use of an electric generator having a revolving magnet 
or magnets and a stationary armature, the windings being 
ariang o for polyphase alternating currents. (2) In a method of 
propelling a vehicle or boat, as claimed in Claim 1, adapting the 
excıter so that the excitation of the electric generator field- 
magnet or magnets may be varied, substantially as and for the 
purpose described.” | 

In Patent No. 23,396 of 1908, granted to W. P. Durtnall, 
there are 12 claims. The first claims ‘‘A plant for the genera- 
tion of polyphase electric currents of varying periodicity by 
means of a prime mover or movers, which may run at a constant 
speed, said plant comprising a polyphase transformer-generator, 
which has its rotor coupled mechanically to a prime mover, and 
a polyphase alternator which serves to excite the primary of 
said transformer-generator, and is coupled to the same or to 
another prime-mover than that to which the said rotor is coupled, 
substantially as described." The remaining claims deal with 
constructional details. Corresponding to this specification is the 
German specification numbered 230,406 of 1911. 

The claim in the Oerlikon Co.’s specification, No. 19,890, of 
1912, which was only recently published (ELECTRICAL ENGINEER- 
ING, Feb. 6th, р. 80, and April 3rd, p. 192), is for “Ар electric 
locomotive, motor-boat, and the like in which the driving shaft 
motors are fed by a generator moving with the locomotive, or 
the like, coupled with a driving engine such as a steam turbine, 
Diesel engine, or the like, characterised by the fact that the 
generator supplies motors, having short-circuited armatures, 
with multiphase current, and the velocity of the motors is 
governed by regulating the velocity of the driving engine within 
its economical limits, while for starting, stopping, and re- 
versing, the motors are governed by known controlling devices 
in their circuits." | 

Mr. Durtnall claimed that Patent No. 17,248 of 1905 
is а master-patent, but Mr. Bosshardt,' jun., on behalf of the 
Oerlikon Co., maintained that this could not be, as the claims 
began by the words "In a method...’ The Comptroller 
pointed out that the claims might have been made clearer, 
and that they would always be open to the objection that 
only the use of particular machines was implied. He thought, 
however, that, though the broad reading of the claims of 
specification No. 17,248 of 1905 might be old, yet even on the 
narrow reading the Oerlikon Co. were practically claiming 
what was claimed there over again with a slight modification. 
A direct reference to No. 17,248 of 1905, but not to No. 
23,396 of 1908 would be necessary in specification No. 19,890 
of 1912, and he would have to consider whether if, after that 
were done, there was sufficient invention left to justify the 
grant of a patent. Не would notify his decision on this point 
later. 


Large Research Laboratory.—An Electrical Research Labora- 
tory and Bureau is to be established in connection with the 
Massachusetts Institute of Technology. Its official title will 
be “Division of Electrical Engineering Research," and taking 
into account the library an endowment of over 200,000 dollars 
(£42,000) is assured. The investigations will be carried out by 
trained experts, and will be of a practical character, and 
embrace illumination, telephony and telegraphy, and traction. 
The greatest distance a passenger can be economically carried on 
a tramcar for a given fare, is to be considered, as well as the 
handling of freight on railroads, and like questions. 
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CORRESPONDENCE 


INTERNATIONAL TIME SIGNALS. 
To the Editor of ELEcTRICAL ENGINEERING. 


Sir,— Users of the “ Horophone" and others among 
your readers who have wireless installations have been 
puzzled by the time signals transmitted from Paris 
and Norddeich since July 1st. They are not in con- 
formity either with the new or the old scheme, but 
appear to be a combination of both. 

I therefore wrote to le Commandant Ferrié, of the 
Eiffel Tower Station, for an authoritative statement on 
the subject. He has kindly complied, and I have 
pleasure in communicating a translation of part of a 
letter just received from him :— 


“I have the honour to inform you that the new Inter- 
national Signals established by la Conference de l'Heure in 
October last, and which were to have been employed com- 
mencing from the lst July, could not be inaugurated at the 
date fixed, for the following reason: The German technical 
services have announced that certain material difficulties would 

revent the time Station of Norddeich from being ready 

fore the month of October at the earliest. As the Station 
of Norddeich now sends the time at midnight, and as accord- 
ing to the new conventions the Eiffel Tower ought also to 
send the time at midnight, there would result a jamming of 
` the two emissions. So we have had to delay putting into 
operation the decisions of the Conference. Nevertheless, we 
send the new automatic time signals at 10 a.m., according to 
the new Conventions, in order to give practice to people who 
take the time. We continue, however, to send the time as 
formerly at 10.45 a.m., and 11.45 p.m. with the old signals. 
We were ready to operate on the 1st July, as is shown by the 
fact that we commenced the new morning signals on that date, 
but it is by courtesy that we have delayed putting into 
practice the whole of the new International arrangements.” 


It appears to be no one’s duty to inform wireless 
telegraphists in this country as to international services 
of this kind, and we should therefore be grateful to 
Commandant Ferrié for this prompt but unofficial com- 


munication. 
Yours faithfully, 


Е. HoPE-JoNEs. 
32 and 34 Clerkenwell Road, E.C. 


ELECTRICAL NOVELTIES 


E are now able to illustrate the pocket lamp in the 
shape of a pistol being put on the market by the 
General Electric Co., Ltd. (67 Queen Victoria Street, E.C.). 
The ''pistol' is very compact, and has no sharp edges to 
tear the pocket. The two-cell battery is contained in the 
stock, and the switch is worked by the trigger. Various new 
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OsnAM PISTOL. 


designs in pocket lainps, torches and lanterns have also been 
recently introduced by the Company. Osram drawn-wire 
battery lamps are used in every case, and thus, even the 
smallest size lamp gives the maximum efficiency. 

Another novelty consists of a small turbine, coupled direct 
to а magneto-generator giving 8—10 volts (about 12 watts). It 
can be coupled to a main water tap, and will be found suitable 
for lighting lamps, working small models, &c. 
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> QUESTIONS AND ANSWERS BY PRACTICAL · МЕМ 


RULES. 


QuzsTIONS: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
epondents," or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. | | 

Answers: A fee of 10s. will be paid for the answer which 
we consider shows the greatest mertt, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Hditor reserves the right to make no 
award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision їз final. 


. QUESTION No. 1,348. 


A double pole circuit-breaker is required for a 500 ampere, 
continuous-current, 100-volt supply circuit. The double-pole 
switches are to be operated by means of a solenoid (mounted 
vertically) through a toggle mechanism. The switches are to 
be jambed against the contacts in the “Оп”' position. Give a 
suitable design for the toggle mechanism and switch contacts, 
&c., showing how the ''holding on pressure," and the ''initial 
pull " to operate the solenoid can be ascertained. No automatic 
safety devices are required in the circuit breaker.—''B. C." 


(Replies must be received not later than first post, July 31st.) 


ANSWERS TO No. 1,346. 


Describe a regula? course of routine inspection and testing 
for a central station battery of about 250 cells of say 1,000 
ampere hours’ capacity at the five hour rate; (a) with end 
regulating cells, and (b) without end regulating cells.— 
“ NASCENT HYDROGEN." 


The first award (10s.) is given to ‘‘M.M." for the following 
reply :— | 

The method of procedure is practically the same in either case, 
allowance being made when taking the voltage of each individual 
cell; cells that are cut out of circuit are not subject to the C.R. 
drop. Regulating cells are often neglected in ordinary tests, 
and sometimes suffer through over-charging. It may happen 
that the end. cells are rarely in use, and if not cut out early in 
the charge they run the risk, particularly with pasted plates, of 
being injured. Over-charging is by no means an unmixed bless- 
ing for pasted plates; with a heavy current flowing ‘through 
charged cells, the paste tends to become loosened, and thus 
trouble is started. Each cell of a battery should be numbered, 
and notes taken, and a record kept of its condition and per- 
formance. The following points should receive careful atten- 
tion :— 

Specific Gravity of Electrolyte.—The usual density is 1170 
when the cell is empty and 1°200 when the cell is fully charged. 
All the cells of a battery should show a similar figure; where 
one or two differ from the rest it is certain that something is 
wrong. A cell that does not pick up by the next examination 
should be cut out of discharge and joined up again for the 
charge; this often puts things right. There should be sufficient 
electrolyte in the cell to reach about half an inch above the top 
of the plates. For filling up cells, or, as it is called, “topping,” 
distilled water should be used. 


Electromotive Force.—Each cell should never fall below 1:8, 
and when being charged should not reach a higher voltage than 
2:65. 'There is sometimes a tendency for attendants to take the 
voltage of the battery as a whole, and from this calculate the 
volts per cell, but such a method should not be tolerated ; each 
cell must be separately tested, as if there is one, or are even 
iwo, bad ones, they may easily be missed. 


General Conditions.—When going round the battery, connec- 
tions should be examined for evidence of corrosion, insulators 
examined, any tendency to buckling of the plates noted, and 


careful watch kept for ''sulphating." Where connections are 
corroded they should be A and any doubtful contacts 
cleaned and overhauled. When plates show buckling they may 


‚ often be straightened by means of a strip of hard wood pushed 


down between the plates; the plates are easily bent, and with 
the aid of a few wood packing pieces it will found possible 
to work wonders. Опе of the surest indications of the con- 
dition of a cell is the colour of the plates. Good cells have the 
negatives lead colour, with positives a distinct chocolate; if the 
positives are losing their colour this points to incipient 
sulphating. To get rid of this white deposit is always a 
troublesome process, therefore it should be treated in its early 
stages; the only sure preventative is to charge fully and regu- 
larly. Any nostrums for the purpose are best left alone—simply 
employ volts. | 

Generally, it is most important to keep a record of the weekly 
test in =e to satisfactorily diagnose the condition of a faulty 
cell; its previous history should be known before deciding on 
any definite treatment. Too much stress cannot be laid on the 
importance of thorough tests and examination; in many cases 
testing is little more than perfunctory. 


The second award (5s.) is made to ‘‘Sparko,’’ who writes as 
follows :— 


The 1egular course of inspection and testing for a central- 
station battery should be the same whether end regulating cells 
are used or not. But when end cells are used, they are specially 
liable to become unevenly discharged, and therefore require more 
attention than the remainder of the cells. They are successively 
cut into service on the discharge; hence, on the charge, they 
should be successively cut out in the reverse order, otherwise 
the ones that were last cut in will be overcharged. Special care 
should be taken in regard to this, as it is easy to forget that a 
number of the cells were not cut out into circuit until probabl 
near the end of the discharge, and then require but a small 
proportion of the amount of charge required for the main 
battery. In order to secure satisfactory operation of a battery, 
each of the cells should be inspected at regular intervals. The 
voltage of individual cells may become low, the electrolyte may 
not be of the proper specific gravity, or foreign substances may 
become lodged between the plates, or in the bottom of the cells; 
and regular inspection is necessary to locate any such defects 
that may develop. Such readings as are taken from the cells 
should be recorded in such a way that consecutive readings may 
be easily compared; if a cell is acting irregularly, the fact will 
then be at once apparent. Each cell should be thoroughly 
i&spected at least once a month. When examining a cell, great 
care should be taken to look between all the plates, and any 
accumulation of material should be removed at once, possibly by 
pushing same to the bottom of the containing vessel, by means 
of a stick of wood. A metal rod should never be used in a 
storage cell, as it would cause short circuits and do damage. 
In addition to the above examination of the cells, an inspection 
should be made near the end of each charge to see if all the 
cells are gassing freely, and readings of voltage and specific 
gravity of the electrolyte should be taken at the end of each 
prolonged charge, while the current is ‘still flowing. If any of 
the cells show readings lower than the normal and do not gas 
freely at the end of the charge, they should be examined at 
once to determine the cause of the falling off. Very likely it is 
due to short circuiting between the plates, caused by a lodgment 
of material in the intervening space, or else by an accumulation 
of mud in the bottom of the cell. A cell that has become low 
will usuallyirequire more than the usual amount of charging to 
get it into condition again after the cause of the trouble. has 
been removed. A simple method of doing this is to cut the low 
cells out of circuit over one or two discharges, and then cut 
them in on the charges. Before putting the defective cell into 
service again, care should be taken to see that all signs of a 
full charge are present. Care should also be taken with regard 
to the specific gravity of the electrolyte, which is indicated. by 
the hydrometer. When the cells are fully charged, the specific 
gravity of the electrolyte should be from 1'2 to 1:24 at 60° Е. 
Һе final density on discharge should not fall below 1:15, and 
from 1:185 to 17195 is the usual practice. 


Restaurant Lighting.— We have received from the British 
Thomson-Houston Co., Ltd. (Mazda House, 77: Upper Thames 
Ntreet, E.C.) a photograph of the Eustace Miles Restaurant, 
where the lighting is scientifically carried out by means of Mazda 
drawn wire lamps, equipped with moulded prismatic glass 
diffusing reflectors, which almost completely hood the lamps. 
The units are suspended about nine feet from the floor, so that 
they are out of the direct field of vision, and give an efficient 
even distribution of the light, so that the effect is very pleasing. 
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. CATALOGUES, PAMPHLETS, &c., RECEIVED 


SILVERTOWN MANUFACTURES.—An interesting illus- 
trated pamphlet from the India-rubber, Gutta-percha & Tele- 
graph Works Co., Ltd. (Silvertown, E.), gives some historical 
notes an the development of the works and its manufactures, 
and illustrates both the machinery employed and the articles 
turned out in the various departments. Thus in the rubber 
department the washing-machines, mixing-mills, &c., are de- 
scribed, and mention is made of the various waterproof articles, 
hose, belting, floor covering, &c., made, and a description is 
given of the manufacture of Palmer cord tyres; similarly 
ebonite articles, including fountain-pens, and gutta-percha 
articles, including golf-balls, are dealt with. Several pages 
are devoted to the submarine cable department, and examples 
of the dynamos, motors, electric vehicles, cables, instruments, 
batteries, searchlights, &c., made in the electrical department, 
are illustrated, and & good idea is given both of the extent and 
up-to-dateness of the company's operations. 

MOTOR CONVERTERS.—The instructive pamphlet dealing 
with the well-known Peebles Motor Converter has just been 
revised and brought entirely up-to-date by Bruce Peebles & Co., 
Ltd. (Edinburgh), who are the manufacturers of these machines. 
Among the several fine illustrations is one showing the interior 
. of one of the sub-stations of the Calcutta Electric Supply Cor- 
poration, where are seen six of the nineteen 475 kw. three 
bearing sets supplied. As well as illustrations showing individual 
machines, there are diagrams of connections, which enable one 
to appreciate the simplicity of the motor-converter, which may 
be used direct on high pressures, and characteristic curves 
proving the high efficiency over a wide range of load. The 
principle of the motor-converter is fully treated, and it is shown 
that these machines are equally suitable for traction, lighting, 
or combined loads, as well as for three-wire balancing. e are 
informed that during the past eighteen months orders have been 
received for over 60 sets, in sizes ranging from 1,500 kw. 
down to 100 kw. 


Headers destring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 
* Electrical Engineering." 


SWITCHGEAR, &c.—New lists have been issued by A. 
Reyrolle & Co., Ltd., Hebburn-on-Tyne, dealing with potential 
transformers in iron cases for oil filling, and with watertight 
plugs and sockets for mines, shipyards, &c., providing for a 
separate earth conductor in the flexible cable, as’ called for by 
the Home Office Regulations. 

MOTORS AND DYNAMOS.—A well-arranged list is to hande 
from Wright & Wood, Ltd. (Century Works, Halifax), dealing 
with continuous-current motors and dynamos, two- and three- 
phase induction motors, starting gear for continuous- and 
alternating-current motors, motor-generators, rotary converters, 
&c., and portable polishers and saw benches. T 

SILICA LAMPS.—4A revised sheet from the Westinghouse 
Cooper-Hewitt Co., Ltd., shows that a 2,500 c.p. unit for 110 
volts has been added to the already comprehensive range of these 
lamps. The full range is now from 800 m.h. c.p. to 5,000 m.h. 
c.p. The burners have an.average life of about 4,000 hours, and 
are renewable at a small cost. 

WEATHERPROOF LANTERNS.—A sheet from Krupka & 
Jacoby, Ltd. (26 to 36 Chapter Street, Westminster, S.W.), 
brings to notice neat designs of single light weatherproof 
lanterns for round metal filament lamps of 100-1,000 c.p. 


The Post Office Tube Railway.—The House of Commons Com- 
mittee last week passed the preamble of the Bill which 
authorises the Postmaster-General to censtruct a tube railway, 
for the purposes of the mail service, from the East to West 
London. There was considerable discussion on clauses, and 
among the opponents were the electric lighting companies of 
London, as mentioned in our last issue. With regard to the 
objection taken to the Postmaster-General lighting post offices 
‘anywhere in London, a clause was inserted at the instance of 
the Post Office limiting the supply of electricity to the railway 
and to post offices on the line of route or within 50 yards of it. 
Another question discussed on clauses was in relation to electro- 
lysis. Owing to the strong objection felt to placing one 
Government department under the control of another, it was 
not proposed to insert the model clauses dealing with electro- 
lysis, under which the Board of Trade Regulations have to be 
complied with. Instead, a clause was proposed under which 
the Postmaster-General would be liable to pay compensation for 
any damage done if he had not taken reasonable precautions to 
obviate damage, there being, of course, an appeal to arbitra- 
tion to settle the amount of any damage so alleged. The Com- 
mittee decided that under the circumstances this clause should 
‘be inserted in the Bill. 
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ELECTRIC TRACTION NOTES 


Some interesting notes on the A.C. method of automatic 
track-circuit signalling for railways were contained in a recent 
Paper read before the Students' Section of the I.E.E. by 
Mr. T. J. Hornblower (Mackenzie Holland and Westinghouse 
Power Signalling Co., Ltd.). It will be remembered that 


' this is the system installed on the East London Railway 


and now being installed on the Central London Railway. 
It is also extensively used in America and on some Con- 
tinental lines, as the possibility of interference by stray 
currents is reduced to a minimum. The track is divided 
into insulated sections connected by impedance bonds as shown 
in Fig. 1 at S,S,, so that the power current can pass while 
the signalling current cannot. The track pressure is usually 
between 1j and 3 volts at 25 cycles if the traction current 
is direct, or 60 cycles if it is alternating. A relay controlling 
the signals is connected across the rails at the ее of 
the section, and so long as the track ів · unoccupied the relay 
circuit is held open; but when shunted by a train being in 
the section, the relay circuit is closed. Some of the difficulties 
met with in practice are that the ballast resistance (insulation 
between the rails) may vary between 1 ohm and 10 ohms per 
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1,000 ft. The track is fed through a special transformer so 
as to obtain approximately constant current irrespective of 
the ballast resistance. A transformer with rapidly falling 
characteristic, or а transformer with an inductance, or thermal 
regulator in series may be used. The latter consists 
of iron wires in bulbs of hydrogen, which, ав is 
well known, have a peculiar temperature-resistance character- 
istic which make them eminently suitable for this work. 
Three types of relay are in use: (1) the "vane" type, in 
which а pivotted aluminium vane moves between the poles 
of a shaded magnet; (2) the ''galvanometer" type, which 
works on the same principle as the Siemens dynamometer 
and is useful for long block sections, and (3) the ''centri. 
fugal ” type, which consists of a Pickering governor worked 
by a little squirrel-cage motor. Soraa horon are usually 
worked by a small A.C. motor to the "clear" position and 
held there, with the motor current cut off, by an electromagnet 
until the control current is cut off, when the arm returns to 
"danger" by gravity. A diagram of the ingenious red and 
green lamp signal circuits used on the East London Railway 
(ELECTRICAL ENGINEERING, April lith, 1912, p. 194, and 
March 20th, 1913, p. 165) is given in Fig. 2. It is usual for 
the supply-eurrent for the green lamp to be taken off 
from a 100-volt tapping on the transformer, the red lamp 
being supplied at only 16 volts so as to eliminate all possibility 
of a short between the red and green leads causing the 
green lamp to light up. The green lamp is placed in series 
with one winding of а small transformer. The other winding 
is connected across the leads for the red lamp in series with 
an adjustable resistance R. The red lamp is put as a shunt 
across the coil as shown. The red circuit is left on continu- 
ously, and when the green circuit is open the impedance of S, 
is so high that the red lamp lights up. When the relay 
closes the green circuit the magnetising force of S, opposes 
that of S., so that there is no flux produced in the core. 
The impedance of 8, is then only very small, and the red 
lamp is extinguished. An adjustable resistance R allows the 
ampere-turns in S, and S, to be made equal. 

Elektrische Kraftbetriebe und Bahnen for April 14th con- 
tains a long article by Herr G. Brecht, one of the chief 
engineers of the Prussian State Railwav Department, on the 
traffic capacity of terminal stations. He concludes that the 
adoption of electric traction on city or suburban lines in- 
creases the capacity of terminal stations by at least 50 per 
cent. as compared with steam traction. 

There was a deficit of £3,388 on the West Ham Corporation 
Tramways for the year ending March 81st. In the previous 
year there was a surplus of £4,082. In his evidence a short 
time ago, before the House of Commons Committee which 
is considering the question of motor traffic in London, Mr. 
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MOTOR CONTROL GEAR FOR STEEL MILLS. | 


Н. E. Blain, late General Manager of the West Ham Cor- 
poration Tramways, foreshadowed that there would be a con- 
siderable loss this year in consequence of  motor-'bus 
competition. 

The Oxford Corporation has accepted the scheme proposed 
by the National Electric Construction Co. for the use of 
petrol-electric tramcars in the centre of the city, with overhead 
wires in the outskirts. 

At the last meeting of the London County Council, attention 
was called to the fact that last year Parliamentary expenses 
amounting to £32,000 were involved in securing powers to 
construct 314 miles of tramways, or roughly £1,000 per mile. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


The July issue of the Post Office Electrical Engineers’ 
Journal contains a detailed description of the automatic ex- 
change equipment on the Lorimer system, manufactured by 
the Canadian Machine Telephone Co. of Toronto, which has 
been installed by the British Post Office at Hereford. The 
equipment is for 500 lines, and is arranged in five switching 
units. Provision is made for seven simultaneous outgoing 
and seven simultaneous incoming calls per 100 subscribers. 


The Lorimer system. has considerable differences from the 
Strowger system, which is used at the other automatic ex- 
changes in this country, and unlike the latter involves con- 
tinually rotating shafts. 'To make a call, the subscriber adjusts 
four levers to the correct figures, turns a handle, and lifts 
his receiver. The number thus set can be, so to speak, stored 
up if all the switches are engaged, and connected up auto- 
matically in proper sequence. The caller always has before 
him the number he has set his apparatus to, so that a mistake 
can be detected. Other special features are that the line of the 
calling subscriber is searched for and found by the wipers of 
the “А” or line-finding switch; the calling line does not 
directly find a disengaged rue apparatus, but a dis- 
engaged switching apparatus is brought into action to find the 
calling line; there is no up and down movement of the switches 
as a separate wiper is provided for each level of contacts. Also 
a time-limiting device is provided, which can be adjusted to 
limit conversations to a definite length of time, and to prevent 
one subscriber holding up another by failing to restore his 
receiver. In the earlier Lorimer equipments, a continuously 
running ''decimal indicator” was use 
moving switches described below, but in the Hereford equip- 
ment this has been replaced by line and cut-off relays. When 
a call is received, the action of the line relays and the ''division 
starter," and ‘‘decimal controller," is to find the calling line 
and connect it to a pilot switch. This then brings the signal 
controller switch into action to ascertain the numbers set up at 
the calling telephone, and to adjust the ringing and inter-con- 
nector. registers. During the passage of the wiper over the 
first part of the signal controller cylinder, impulses are sent 
over line 2 of the calling subscriber's circuit, and these operate 
his mechanism. While the impulses are passing, a feed relay 
tests the second wire connected to the subscriber's moving brush, 
and the ringing register records the number of impulses sent 
out before the position of the thousands lever is found by the 
brush. "The ringing register thus joins up the particular ringing 
commutator for ringing up the called subscriber. The inter- 
connector register is next brought into circuit, and on the 
operation being repeated records the number of impulses sent 
out before the position of the hundreds is found. The inter- 
connector switch then finds a junction line to the requirel 
hundreds group. The pilot switch is then signalled, and moves 
on, causing the signal controller and test relay to repeat their 
operation tc ascertain the tens and units, and the wipers of the 
B switch come to rest on the required contacts. The signal 
controller pauses while the pilot makes the busy test, and when 
signalled by the busy test relay, the signal controller signals 
to the pilot to move after a brief pause to the ringing position. 
Finally the pilot switch moves to the talk position, and on 


as well as the other ' 


the subscriber hanging up it passes to the release position, and 
the various switches are brought to normal. 


In reply to further questions in the House of Commons 
last week, the Postmaster-General explained how, when the 
Advisory Committee on the Marconi contract had investigated 
the various systems, difficulty was at first experienced by the 
Universal Radio Syndicate (Ltd.) in obtaining the use of the 
Eiffel Tower, which they had hoped to do. On application 
by the British Government, the French Government had 
eventually allowed the use of the Eiffel Tower, but difficulty 
was experienced in accommodating the apparatus, so that the 
tests were never carried out. The Postmaster-General also 
stated that he had received a telegram from the British Consul- 
General at San Francisco, informing him that the Company 
were not yet able to conduct any daylight service at all to 
Honolulu. The cost of the twelve masts for each of the 
proposed Marconi wireless stations would be about £33,000, 
but he did not know the cost of masts for the Goldschmidt 
system. A letter in The Times of July 19th, bv Mr. A. S. 
Baxendale, managing director of the Universal Radio Syndi- 
cate, points out, among other things, that a regular daylight 
service is being conducted from San Francisco to Honolulu, 
but the non-completion of the Honolulu end has so far 
prevented a similar service being given in the opposite 
direction. The Postmaster-General has replied at length, and 
disclaims all responsibility for the Poulsen Syndicate not being 
able to secure the opportunities for demonstration which they 
desired. He had, he says, now received a copy of Dr. 
Austin’s report, but it was not such as to cause him to reject 
the advice given by Lord Parker’s Committee. Sir Joseph 
Larmor, in a letter, remarks that it seems unreasonable to 
assign some of the stations in the wireless chain to one 
company and the remainder to another, and he asks how is 
it to be decided whether a station is using a patent belonging 
to a special system, and therefore liable to pay royalty? He 
also advocates that the Advisory Committce be made per- 
manent like the Advisory Committee for Aeronautics. 

Mr. Justice Sargant decided last week that the deferred 
stockholders in the National Telephone Co. are entitled to 
the whole of the Company’s surplus assets, which amount to 
about £200,000. This decision was given on an originating 
summons taken out by the liquidator in the voluntary wind- 
ing-up of the Company, to determine what construction was 
to be placed on old and new articles and resolutions passed 
on the creation of the various classes of the Company's 
stock. Mr. Justice Sargant held that the first, second and 
third preference shareholders were only entitled to the return 
of paid-up capital, and the preferred stockholders were not 
entitled to any interest. Mr. George Franklin, the liquidator, 
has since pointed out that pending the result of a possible 
appeal against Mr. Justice Sargant’s decision, he has been 
authorised to make early distribution to the deferred stock 
holders of & further payment of 4s. 4d. in the £. This will 
account for approximately £820,000 of the remaining assets, 
amounting to some £1,131,250. 


An improved wireless installation is being installed at 
Port of Spain, Trinidad, the old plant having been found 
insuffieient to deal with growing requirements. The new 
plant consists of a 5-kw. Marconi apparatus, and is designed 
for a working range of about 400 miles by day and 1,000 
miles by night. : 

The Administration of Montenegro has closed the telegraph 
office at St. Jean-de-Medova.—On the 17th inst the Sebastopol- 
Varna cable failed, cutting communication between Russia 
and Bulgarian, and was restored on the 18th inst.—The 
Roumanian Administration notifies the control of offices at 
Toutrakon and Silistria by them, and the renaming of the 
stations as Turtucaja and Silistria. They further say that the 
prohibition of eode and cypher only applies to private tele- 
arams, and not to those between Legations.—On the 22nd 
inst, communication was down with Capelongo, Cassinga, 
Gambos, Cahama, Humbe, Cuamato, Ancongo, Damequero, 
Donguena, Cafu, Evale, Quiteve, and Mulondoin Angola. 
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ELECTRICAL ENGINEERING 


JULY 24, 1913. 


| “ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record їз compiled by our own Editorial Staff and із Strictly Copyright.) 


Specifications Published July 17th, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 


Names in italics indicate communicators of inventions from abroad. 


15,065/12. Ovens. Haypx T. Harrison. А horizontal 
cylindrical vessel is surrounded by another, and the space be- 
tween the two is heat lagged. The sides and top of the inner 
vessel merge gradually so as to present no surface which 
abruptly detlects ascending currents of heated air. The shelves, 
framework, and heating elements are removable en bloc, and 
they may be turned so as 4p alter the relative position of the 
An opening is made in the top of the 
oven, and previded with a cover, ao that cooking utensils may 
be heated if desired. Seven figures. 

15,404/12. Storage Batteries. E. SokKar. Ап improved con- 
struction for storage batteries where the electrolyte circuiates 
under pressure is described. Hollow and partly hollow elec- 
trodes are so arranged that the length of the edge which is to 
be secured against leakage is materially decreased. А single 
pump without reservoirs is all that is required to keep up the 
circulation. The electrodes are arranged concentrically so that 
the inner and outer surfaces may be used. 

15,485/12. Incandescent Lamp Filament Supports. ^ Jurivus 
Ріхтзсн. At the ends of the spider arms transverse cross- 
pieces are provided so that the filaments may be loosely held 
in place without fastening. Ten figures. 

17,247/12. Floor Lamps. G. Maurice and L. G. Brno. 
(G. E. Co.) The lamps are arranged entirely within an opaque 
reflector, which conceals them, and throws the light upward. 
Flower or plant holders are arranged sloping outwardly round 
the reflector. Three figures. 

18,747/12. Vibrating Rectifier. B. T.-H. Co. (С. Е. Со., 
{7.Х.А.). The armature is provided with a damper consisting 
of a spring which prevents its being operated by current from 
the battery (being charged through the rectifier), and a second 
spring to bring the armature to rest near one of the poles of the 
A.C. magnet. One figure. : 

21.725/19. Telephone Holder. C. J. Straw. А two-armed 
pivotted lever of such design as to actuate tue hook. switch of 
the set by a slight movement which also brings the receiver 
into the exact position for hearing, is provided. The lever is 
made in two parts, and is attached to the pillar of the set by a 
clip bracket. Four figures. 

20 262; 12. Boiler Output Indicators. В. T.-H. Co. (67. E. Co., 
U.58.4.) Where there are a number of boilers feeding into a 
common header which is supplving steam to a number of 
generating sets, a steam flow meter shows the output of each 
boiler, and a second meter shows the total output of the 
generators, while others situated near each boiler indicate the 
share of the total load each boiler should carry. To this end 
an ammeter is connected to one of the busbars. This ammeter 
is shunted by another through an adjustable resistance, and is 
the master ammeter in series with other auxiliary ammeters 
a to the respective steam flow meters. One figure. 

6,288/12. Incandescent Lamp Filament Supports. W ESTING- 
HOUSE METALLFADEN GLÜHLAMPENFABRIK. Some of the resilient 
arms which radiate from the central stem are longer and stronger 
than the remainder, or else a disc, ring, star, or similar con- 
trivance may be fixed on the stem near the radiating arms. 
This is made of greater diameter than the arms. Ву either of 
these methods the danger of breakage of the spider during its 
introduction into the bulb is reduced. Two figures. 

2,156/15. Control of Motors Driving Screw Propellers. 
SIEMENS-SCHUCKERT. Shunt or compound motors are used, and 
the armatures are switched direct into circuit. The series 
winding may be fed direct or through a transformer. In the 
former case a self-induction is used in series with the armature. 
The shunt winding is always energised. 

4,197/13. Buzzers or Hooters. E. А. GnaHaM. To obtain a 
distinctive sound of a sharp or snappy character from a vibrating 
diaphragm, impacts are transmitted from an electromagnetically 
operated striker to it indirectly through a hammer lever by a 
spring, which tends to separate the striker from the lever, and 
the lever from the companion anvil on the diaphragm. Thus, 
by the mutual reaction, very abrupt movements are obtained. 
Two figures. 


Petition for Extension of Term of Paten 


24.048 99. Telautographs. Е. RıtcHie. Mr. Justice Warring- 
ton has fixed October 27th as the earliest day on which the 
petition by the National Telewriter Co., Ltd., shall be in the 
paper for hearing. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, aad 
will be on sale at the Patent Office Sales Branch, 25, 
Buildings, London, W.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patents will 
appear in our next issue. 

Dynamos, Motors, and Transformers: E. C. Co. and PENSABENE 
[Dynamos and motors] 7,651/12; Сьлсргоз AsH, Sons, & Co., 
Joxes and Lee [Transformers] 2,697/13; Siemens Bros. 
(Siemens e Halske) [Arrangement of current transformers for 
high pressures] 8,027 /13. 

Electrometallurgy and Electrochemistry: THE GOLDSCHMIDT 
A.G. [Alumino-thermic rail bonding] 218/13. 

Heating and Cooking: Marks (Landers, Frary and Clark) 
[Toasters] 15,961/12. . 

Incandescent Lamps: Jurivs PiwrscH [Filament supports] 
15,486/12; Truss, 23,453/12; PAKENHAM, 24,561/12. 

Instruments and Meters: NonTH [Instrument testing] 16,750/12 ; 
BEcKMANN [Polyphase movement indicator] 1350/13. 

Switchgear, Fuses and Fittings: B. Co. and ALLWoop 
[Junction boxes] 15,706/12; McPurnsoN [Thermal switches] 
20,464/12: Loxerorp and Crank [Terminals] 20,775/12; 
SiEMENS Bros. and Le Corney [Submersible watertight insulat- 
ing plugs] 28.646/12: бил, [Automatic control of artificial 
illumination] 29,928 / 12. 

Telephony and Telegraphy: CravusEN [Telephony] 15,057/12; 
AITKEN [Telephone exchanges] 15.292/12; BLacKWELL and 
ANDEREGG [Reducing telephonic disturbances] 2,508/15; SIEMENS 
Bros. and PrrrTHORY [Electro-magnetic telephone service meter] . 
2.752/13; GmissiNGER [Telephone repeater systems] 2,930/13; 
KessfLs [Keyboard telegraph transmitter] 3,582 /15. 

Traction: Kress (Lighting vehicles] 16,024/12. 

Miscellaneous: Haitwoop [Miners safety lamps] 5,903/12; 


- ARON and Wiener [Clock winding] 9.154/12; Happon (Stewart 


& Clark Mfg. Co.) [Speedometers] 23,597/12; MASCHINENBAU- 
Ахѕтлт HuwBorpr [Electro-magnetic separators] 24,643/12: 
Bartow [Locking gates of  electrically-controlled lifts, &c.] 
25.258/12; ENGLE [Primary batteries] 3,861/13. 


The following Specifications are open to Inspection at the Patert 
Otfice betore Acceptance, but are not yet published for sale. 

Dynamos and Motors:  SiEMENS-ScHUCKERT., 14,390/13; 
OERLIKON Co. [Apparatus for winding] 14,635/13. 

Telephony and telegraphy : SIEMENS & HALskKkE [Selectors for 
automatic or semi-automatic telephony] 15.748/15; Sicar Ges. 
[Submarine electric leakage telegraphy] 15,919/15. 

Miscellaneous: HanrÉ ЕТ Cre [Submarine mines] 13,807/13. 


The following Amended Specification may now be obtained. 
2.5325;12. Automatic Railways. J. J. DESCHAMPS. 


Expiring and Expired Patents 
The following Patent expires during the current week, after a life 
of fourteen years :— 

15.418 of July 27th, 1899. Paper Insulated Cables. Н. 
Epmunps (Glover & Co.). The object of the invention is to 
lessen the weight of paper-insulated cables, and to do away 
with the necessity for the lead sheath. ‘To this end the paper 
is saturated with a mixture of resinous matter and oxidised oils 
of a sealing and waterproof character, e.g., the material known 
as a ‘‘diatrine.’”’ Alternating with this paper is paper treated 
with an oily matter or a lubricant. The whole is taped or 
braided, aud again treated with ‘‘diatrine”’ or its ушул еш: 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Dynamos and Motors: J. E. NorcGERATH [Construction of 
homopolar machines] 6,752 /05; vou collecting and lubrica- 
tion of homopolar machines] 7,045/08; E. S. б. Rers [Frame 
construction for high-speed three-bearing machines] 7,725/06. 

Ignition: D. E. Brown and С. A. VANDERVELL [Rotary contact 
breaker| 20.897 /08. 

Incandescent Lamps: G. T. HorLowav and Н. W. Lake 
[Tungsten and alloys] 6.045/00; А. G. Broxax (J. Luz, па 
[Sintered tungsten filaments] 7,803 /06; А.Е.С. [Squirted colloida 
tungsten filaments] 7.407 /07. 

Instruments: S. Eversuep [Cell-testing voltmeter] 7.955 /02. 

Storage Batteries: T. A. Enrson [Manufacture of negative 
electrodes for alkaline cells] 1,926/06; [Nickel hydroxide elec- 
trodes for alkaline cells] 1.927/06. 

Telephony and Telegraphy: I. Kirsee [Submarine and long- 
distance telegraphy, using a special relay and sounder] 7.586 / 04. 

Miscellaneous: G. E. СағғЕ [Rotary mercury interrupter] 
19.477 07; А. Scuress (Automatic fire extincteur] 7.384 /08. 


Јоу 24, 1918. 


D —ÓÓ— E — + —— 


—— —— ÀM————— 2. 


— e Аааа 


LOCAL NOTES | 


Bedford: Diesel Engine Inquiry.—Judging from a report 
of the Electricity Committee submitted to the last meeting 
of the Corporation, the Diesel engine scheme is not now to 
be proceeded with, at any rate for the present, and the 
Engineer has received permission to experiment with oil 
burners for the boilers with a view to increasing the emergency 
output. Alderman Kilpin, Chairman of the Électricity Com- 
mittee, pointed out that, even if the loan were granted, the 
Diesel engine could not be obtained in time for the coming 
winter, and the course above suggested had been hit upon 
to carry the undertaking over the winter. 

Cardiff: Electricity Profits.—An extraordinary proposal was 
made at the last meeting of the Corporation b one of the 
Councillors to the effect that the balance of £5,962 standing 
to the credit of the Electricity Committee should be used for 
the erection of workmen's dwellings. We are pleased that 
the Committee's recommendation that the sum should be 
oe and carried forward as a working balance was agreed 

Cromer: 
The Hon. T. H. Pelham held an inquiry last week at Cromer 
on behalf of the Board of Trade with regard to the proposed 
transfe» .of the electricity undertaking to Edmundsons’ 
Electricity Corporation. At present the Company runs the 
works under an agreement with the Corporation, which is 
for a term of twenty-five years, under which the Company 
meets the repayment and interest on a loan of £25,000, and 
undertakes to keep the plant and machinery in a good state 
of repair. Under the proposed transfer now, the Company 
will purchase the undertaking on a cash basis, paying off 
the balance of the loan for which the Council is responsible. 
The inspector intimated that any conditions as to street light- 
ing, as was suggested, could not be included in an agree. 
ment for the transfer of the undertaking. Evidence was 
given by а number of Councillors and others against the 
proposed transfer, but it came out that the real opposition 
was not so much to the transfer as to the obtaining of a 
sum of money apart from the amount to be paid to the 
Council in return for the release from the existing agreement. 
The inspector, however, pointed out that this was a policy 
which was not allowed by the Board of Trade. 

London: Poplar: Electrolytic Disinfectant.—Since {һе 
electrolytic disinfectant plant was installed by the Council 
in connection with the electricity works about seven years 
ago, nearly a quarter of a million gallons have been manu- 
factured, at a cost for electricity and materials of about £480. 
Last year the output was 54,388 gallons, and the average 
cost was slightly less than 4d. per gallon. 

St. Pancras: Electricity Accounts.—The net profit on the 
last year’s working of the electrical undertaking was £10,686, 
which is a decrease of £1,752 from the previous year, and 
£2,518 less than 1910-11. To this profit the balance of 
£6,307 from last year is added, bringing the balance to the 
credit of net revenue account to £16,992. 

Mansfield: Electricity Profits—A sum of £600 is to be 
taken from the profits of the electricity undertaking last year 
for the relief of rates. 

Norwich: Electricity Accounts.—A satisfactory year’s 
working of the electricity undertaking was reported at the 
last meeting of the Corporation, there being a net profit 
of £6,353 for the year to March 81st. The average price 
obtained was 1°78d. per unit, which is just half the figure 
of ten years ago. 

Nuneaton: New Plant.—A new 1700-kw. B.T..H. turbo- 
generator was started up last week. 

South Shields: Electricity Accounts.—The net result on the 
past year’s working was 4 surplus of £3,168, compared with 
£2,195 in the previous year. , 

Swanage: Electricity Works.—A Board of Trade inquiry 


has been held in regard to objections raised to the proposed. 


site of a generating station by the Swanage Electricity Supply 
Co. Mr. A. P. Trotter, Electrical Adviser to the Board of 
Trade, acted as inspector, and Dr. J. A. Purves, Consulting 
Engineer to the Company, explained that Diesel engines would 
be installer, and that there was no possibility of annoyance to 
anyone from vibration. Mr. Sydney Morse, who appeared 
on behalf of the Company, said he would give an undertaking 
to use every effort to make the station so perfect that there 
could not be any complaint whatever from any of the 
residents. 


Proposed Trans er of Electricity Undertaking.— — 


Taunton: New Switchbvard.—In presenting the electricity 
accounts at the last meeting of the Corporation, the Chairman 
of the Electricity Committee drew special attention to the 
fact that a new switchboard had been constructed completely. 
by the staff at the works. It was in all respects similar to 
one which he had seen at Kingston-on-Thames, for which the 
contract price was £2,000. - 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 

Aberdare.—An inquiry has been held concerning a loan of 
£2,453 for extensions at the power station. 

Bristol.—A Local Government Board inquiry has been held 
concerning а loan of £25,000 for the electricity undertaking. 
Of this, £18,000 are required for mains; £2,500 for sub- 
stations, and £4,500 for house services. There was some 
opposition by the Ratepayers’ Association, but the inspector, 
towards the end of the inquiry, said.that most undertakings 
had gone through hard times in recent years, and Bristol was 
no exception. The best thing to do was to reduce capital 
charges by increasing the output, or by using the profits 
so as to avoid further borrowings. | 

Dungarvan.—4An electric lighting scheme, at an estimated 
cost of £2,600, is under consideration. 

Hamilton.—Extensions at the electricity works at an 
estimated cost of £2,190 have been approved by the Council. 

Hastings. Mains extensions are to be carried out at an 
estimated cost of £120. | 

Hereford.—The Rural District Council has consented to 
the Corporation supplying electricity in the district of Holmer. 

London: Bermondsey.—The Finance Committee of the 
L.C.C. recommend sanction to a loan of £8,682 for electrical 
extensions, | 

Middleton.—Lighting switchboard and renewal of traction 
switchboard. Borough Electrical Engineer. July 28th. 

Norwich.—One 3,000-kw. turbo-alternator, condensing plant, 
rotary-converter, and EL.H.T. switchgear. (See an advertise- 
ment on another page.) 

St. Anne’s-on-Sea.—A loan of £3,000 for mains and services 
has been inquired into. There was no opposition. 

Southend.—Mains extensions are to be carried out at an 
estimated cost of £176.—A loan of £365 is to be applied for 
to purchase an additional economiser for use in connection 
with the two Niclause boilers which it is proposed to instal 
at the power station. 

Warrington.—E.H.T. feeder panel. 
Electrical Engineer. 

Wolverhampton.—Mains extensions at an estimated cost of ` 
£254 are to be carried out. 


Wiring 

The following particulars relate to new buildings about to be 
erected, or 1 tant alterations and extensions tn existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Aberdeen.—Baths scheme to cost £25,000. 

Barnes.—New covered swimming bath. 

Cardiff.—New technical institute, Cathavs Park. Archi- 
tects, I. Jones and P. Thomas, 18 St. Mary s Street. 

Cheltenham.—New municipal offices. | 

Dundalk.—Rebuilding of Great Northern Railway Co.’s 
carriage shops. 

Eastbourne.—New cinematograph theatre. 

Glasgow.—Shops and business premises in High Street 
area. Town Clerk. 

Heckmondwike.—Electric wiring of new slaughter-house. 
July 28th. Architect, H. Stead. | 

Hull.— Wiring and fitting of school for fishermen. «City 
Architect. 
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Lewisham.—A loan of £1,750 is to be asked for in con- 
nection with the electrie lighting of the workhouse and 
infirmary. 

Pontefract.—Block of shops nnd arcade. Architects, 
Garside & Pennington.—New cinematograph theatre. Archi- 
tect, W. J. Tennant. 

Sheffield.—Now Infants’ Department at Morley Street 
school. Secretarv, Education Department. 

Weybridge.—New fire station. 


Messrs. 
orders for their standard type oil-cooled transformers during 
the last few weeks :—Two 625-k.v.a. 6,600-volt for Dundee 


Johnson & Phillips have secured the following 


Corporation; one 500-k.v.a. 6,600 volt for Oldham Corpora- 
tion; two 150-k.v.a. 6,000-volt for Wigan Corporation; three 
100-k.v.a. 2,000-volt for H.M. Admiralty; fifty-one 50-k.v.a. 
and three 300-k.v.a. 13,200-volt for Canada; four 400-k.v.a. 
10,000-volt for Japan; two 350-k.v.a. 6,000-volt for Brazil. 
They have also secured upwards of 5,000-k.v.a. in transformers 
for English machinery makers in connection with converting 
plants, &c. 


Mr. E. P. Grove, Chief Engineer of the Central London 
Railway until its absorption into the London Underground 
Combine, was presented on Tuesday last with a cup by some 
eighty friends, most of whom had assembled at the Trocadero 
to give him a farewell prior to his departure to Australia. 
Mr. Grove is going out as the Australian representative of 


Mr. С. Н. Merz, Consulting Engineer to the Victorian 
Government for the Melbourne electrifications, and in that 
capacity will superintend the electrification of the Melbourne 
suburban system. Mr. H. N. May will accompany him to 
deal particularly with 
Tuesday was presided over by Dr. H. F. Parshall, Consulting 
Engineer to the London Underground Combine. Mr. A. L. 
C. Fell, Mr. Frank Baily, Mr. C. P. Sparks, and Mr. D. 
Hay were among those present. 

A number of friends having expressed a wish to celebrate 
Mr. Wyld's appointment as Chief Electrical Engincer to the 
Borough of Hampstead, and to weleome both Mr. and Mrs. 
Wyld to London, a dinner will be held on Friday, October 3rd, 
at Oddenino's Imperial Restaurant, Regent Street, W. As 
the dinner is to welcome both Mr. and Mrs. Wyld, single 
tickets will be issued for gentlemen only, and double tickets 
for lady and gentleman. Early applications for tickets should 
be made to Mr. C. Newton Russell, 29 Southwood Avenue, 
Highgate, Chairman of Committce, or to the Hon. Secretary 
and Treasurer, Mr. E. P. Barficld, “ Porlock,” Atheneum 
Road, Whetstone, N. 

The salary of. Mr. A. W. Blake, Electrical Engineer to the 
Willesden Urban District Council, has been increased from 
£300 to £350 per annum, with a further increase of £50 
on April 1st, 1914. 

The salarv of Mr. J. A. Robertson, Burgh Electrical 
Engineer at Greenock, has been increased from £500 to £550 
per annum, with an additional increase of £50 when Port 
Glasgow is linked up with the Corporation's supply. 

Mr. В. Н. Sehofield, who has been with Messrs. 
Ltd., for nearly eighteen wears, 
Manager. 
London, W.C 

An electrie al engineer is required by ihe Waterford Council 
for the preparation of an clectrie lighting scheme. (Зее 
advertisement on another page.) 

An assistant lecturer is required in the 
Department of the Borough Polstechnic, 
advertisement on another page.) 

A demonstrator in Electrical Engineering is wanted at the 
City and Guilds (Engineering) College. (See ап advertise- 
ment.) 


Ferranti, 

has been appointed Sales 

His headquarters are Central House, Kingsway, 
] , 


Electrotechnies 
London. (See 


John E. Raworth, | 
9aeen Anne's Chambers, Chartered Patent Agent. 
| 30, Broadway, Westminster, London, S.W. 


rolling stock. The gathering on: 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Gopper.—Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of copper, c.i.f. port of 
arrival, quoted on Tuesday night, was £66 5s. to £66 15s. 
(last week the same). 

New Showrooms.—Customers and friends of Ferranti, 
Ltd., are invited to visit the firm's new showroom at Central 
House, Kingsway, London, W.C., which contains a representa- 
tive display of meters, detail switchgear, oil switches and 
electrical heating and cooking apparatus, including the new 
domestic oven. 

Switching Gompetition.—A. P. Lundberg & Sons (477-487 
Liverpool Road, Islington) write us that their switching com- 
petition, to which we referred on page 404 of ELECTRICAL 
ENGINEERING of July 10th, is not only limited to wiremen and 
students, but is open to all, including users of electric light. 

A Prize Van.—The General Electric Co. has sent us an 
illustration of one of their motor vans with decorations, in- 
cluding a tableau of “Aladdin and the wonderful Osram 
Lamp," which’won a prize at a recent carnival at Ilford. 

Following on its success last week at the Ilford Hospital 
carnival, the decorated Osram van secured the first pyze for 
decorated vehicles at Willesden on Thursday at the annual 
carnival in aid of the local hospitals. 

Works Holidays.—The works of T. W. Broadbent, Ltd. 
(Victoria Electrical Works, Huddersfield), will be closed from 
Friday night next till Tuesday morning. No goods can be 
despatehed between these dates. 

The works of the London Electric Firm will be closed from 
Saturday, Aug. 2nd, till Monday, Aug. lith. A small staff, 
however, will “deal with urgent business. 

The Trafford Park Works of the British у сыйа 
Flectrie & Manufacturing Co., Manchester, will be closed from 
Friday evening next to Tuesday morning, August 5th. No 
goods can be " despatched between these dates, but a small 
staff will attend to matters of extreme urgency. 

The works of Cryseleo, Ltd. (Bedford) will be closed from 
Saturday, August 2nd, until Monday, August 11th. 

Canadian Agency А Midlands company manufacturing 
electrical appliances wishes to arrange for a Canadian 
agency. Further particulars, 73 Basinghall Street. Е.С. 

Bankruptcies.—A receiving order has been entered against 
Е. Johnson, Electrical Engineer, 60 Eltisley Avenue, Newn- 
ham, Cambridge. 


COMPANIES' DIVIDENDS, 
MEETINGS S &c. 


жае а —— 


REPORTS, 


Yorkshire Electric Power Co.—The net m for the June 
half vear. including £644 brought forward, was £7,616. "The 
half year’s dividend on the 6 per cent. гое reference 
shares is recommended, carrying forward £4,308 the waste 
heat power station at Barrugh will shortly be at work, and 
will when completed add a further 5,000 kilowatts to the 
company’s generating station. 

Electric Construction Co.- At the annual meeting last week 
the chairman of the company spoke in very optimistic terms 
as to the future of the electrical industry in general, and to 
the Electric Construction Co. in particular. 


Bristol Tramways & Carriage Co.—An issue of £250,000 44 
рег cent. mortgage debenture stock at 924 is being made. 


| NEW COMPANIES 


ELECTRICAL APPARATUS CO., (1913), Vauxhall Works, 
South Lambeth Road, S.W. Capital, £90,000. To take over 
the existing business of the Electric Apparatus Co., Ltd. 

JACKSON ELECTRIC STOVE СО., 38 Blandford Street, 
Baker Street, W. Capital, £10.000. 

MACINTOSH CABLE CO.—Registered by Jordan & Son, 
116 Chancery Lane, W.C. Capital £25,000. 
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SUBSCRIPTION RATES. 


United Kingdom. ба. 6d. per Annum. 
Canada. ба. 6d. per Annum. 
Other Colonies and Abroad. 13s. per Annum. 
Small prepaid Advertisements for SrrUATIONS VACANT AND WANTED, ARTICLES 
вок BALB AND WANTED, &c., are inserted at the rate of One Penny per word, 
wipnimum One Shilling, three insertions for the price of two. 


OrmiciaL Noriczs and TgcaNicAL COLLEGR ANNOUNCEMENTS are inserted at the 
eate of Ninepence per line (column width). | 


PUBLISHED вуввт THURSDAY. 


Other Advertisement Rates on A pplication. 

Latest Time jor Receiving 

Letters for Insertion, Tuesday Arst post. 

Small Advertisements and Official Announcements, Wednesday Arst post. 

Displayed Advertisements, Tuesday Arst pott. 

Corrections in Standing Advertisements, Monday Arst post. 

All letters to be addressed to ‘‘ Hlectrical Engineering," at the EDITORIAL 
ар PUBLISRINO Ormri0ms: 208-206, TEMPLE CHAMBERS, LONDON, E.C. 
‘Telegrams: '' Circling, Fleet, London." Telephone No. : 5509 Holborn. 


розева 0 be made payable to THE КиотаАТтт PusLiSHING Oo., LTD., and to 
be crossed Lompox County лир WzsrMiINSIER Влик (Temple Bar "Branch). 


Reports have been issued by Committees of the 
Iluminating Engineering Society on the lighting of 


schools and libraries. (Page 440.) 


NOTES on the arrangements for the next session, &c., 


at some of the Universities and Technical Colleges are | 


given on page 440. 


THE programme of the meetings of the International 
Electrotechnical Commission to be held in Berlin at 
the beginning of September, has been issued. The 
special committees on nomenclature, rating, and prime 
movers will submit their’ recommendations to the 
working session of the whole commission, whose reso- 
lutions will afterwards be ratified at & plenary meeting. 
(Page 440). 


Мосн useful and interesting information is contained 
in an article on the experience in connection with a 
comparatively new single-phase railway in Norway. 
What practically amounted to systematic experimental 
research as to the methods of preventing or neutralising 
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the disturbance to telephones was carried out on the 
line itself, with successful results. The article also 
relates how certain vibration troubles on the conductors, 
due to the low frequency (168 cycles per sec.), were 
overcome. (Page 441.) 


A NEW pattern of oil-immersed, drum-type, star 
delta starter, which is fitted with no voltage and over- 
load releases, and a handle arranged so that it cannot 
be held on when the releases act, nor be left in the 
star position, is described and illustrated. (Page 442.) 


FuLL particulars are given of the construction of a 
form of wet air filter for use with turbo-generators. 
The air is thorougbiy washed by a fine spray, but an 
elaborate system of baffle plates removes all suspended 
water. (Page 442.) 


VERY considerable extensions to the electricity works 
are proposed at Bradford by the City Electrica] En- 
gineer, Mr. T. Roles. They have been approved and 
adopted by the City Council. The immediate installa- 
tion of a 3,000-kw. turbo-alternator and the abolition of 
the obsolete steam sets will be carried out. Additional 
rotary converters and a large storage battery are in- 
cluded in the programme, while in а few years larger 
turbo-alternators will be installed. By this means 
there is sufficient space for extensions in the Valley 
Road works to avoid building a new generating station 
for some ten years. (Page 448.) 


AN outline of the successful visit of the I.E.E. 
Students’ Section to the Newcastle district a short time 
ago is given. (Page 443.) 


A SOMEWHAT novel lighting installation exemplifying 
a combination of several systems of illumination is re- 
ferred to on page 444. 


A NEW spacing saddle for supporting conduit tube 
clear of the wall has been introduced. (Page 444.) 


A PUBLICATION relating to wireless telegraphy is re- 
viewed. (Page 444.) 


THE procedure to be adopted in a central station case 
of a feeder fault in particular cireumstances is discussed 
in our Questions and Answers columns. (Page 445.) 


A PATENT by A. Swan relating to the manufacture of 
incandescent lamps expires this week after a full life. 
—A. M. Taylor is seeking leave to amend his specifica- 
tion relating to frequency changing by static trans- 
formers.—J. Stone & Co. also desire to make consider- 
able amendments to a specification by H. D. Earl, in 
which an automatic regulator for variable speed dy- 
namos is described.—The grant of two patents to J. B. 
Le Maitre for cinematograph targets, which was 
opposed, has been allowed, subject to the specifications 
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being amended.—Several specifications relating to in- 
candescent lamps and one to rotary converters having 
more than one armature winding were published by the 
Patent Office on Thursday last. (Page 446.) 


AN important decision has been made by the House 


of Lords regarding the rating of tramway undertakings, 


which are held not to be entitled to be rated as rail- 
ways, even when authorised under the Light Railways 
Act. This is referred to under Electric Traction Notes, 
where particulars are given of a 2,400 volt continuous- 
current railway in America, and the proposed conver- 
sion of the Brussels suburban railways to high-voltage 
continuous-current traction. (Page 447.) 


Mr. W. DvupDELL is to be retained permanently by 
the Government in an advisory capacity regarding 
wireless telegraphy. Some modifications have been 
made in the scheme of royalties in connection with 
the Marconi contract.—Other matters referred to under 
Telephony and Telegraphy are the new selective or 
heterodyne receiver developed by Prof. Fessenden, a 
new French system of wireless telegraphy by waves of 
very great length, and some successful results in long- 
distance wireless telephony. (Page 447.) 


ADDITIONAL protective gear is to be installed in the 
L.C.C. Greenwich power station, in view of the recent 
breakdowns.— The results of the financial working of the 
past year of several electricity undertakings are now 
available. Profits have been made at West Ham, 
Burslem, Hanley, and Stoke, but the accounts of 
Kingston-on-Thames and Longton show losses.—The 
surplus at Edinburgh is to be devoted to reduction of 
capital account and not to relief of rates. (Page 449.) 


A TURBO-ALTERNATOR is required at Bury.  Exten- 
sions are projected at Long Eaton and Doncaster, and 


the Local Government Board has now sanctioned the , 


loan for the new power station at Bolton. Tenders 
are invited at Dublin for pumps, pipe-work, &c. 
(Page 449.) 


FIvE per cent. dividends have been declared by the 
County of London and Charing Cross Supply Co.’s., 
and a four per cent. dividend by the Metropolitan 
Electric Supply Co.—The Brush Electrical Engineering 
Co. has made a considerable loss on the year’s working. 
(Page 450.) 


LIGHTING OF SCHOOLS AND LIBRARIES 


Гг Joint Committees appointed in 1911 by the Illuminat- 
ing Engineering Society to investigate both daylight and 
artificial lighting of schools and libraries have just issued pre- 
liminary reports dealing with artificial lighting. The Com- 
mittee dealing with school lighting heard evidence on the 
systems of direct, indirect, and semi-indirect lighting and sug- 
gests that the following standards of illumination should be 
provisionally adopted irrespective of the method of lighting :— 
(a) for ordinary clerical work (reading and writing, &c.), the 
minimum illumination measured at any desk where the light 
is required, should not fall below 2 foot-candles; (b) for 
special work (art classes, drawing offices, workshops, and 
stitching with dark materials, &c.), a minimum of 4 foot- 
candles is desirable; (c) for assembly rooms, &c., and for 
general illumination a minimum of 1 foot-candle measured on 
a horizontal plane 8 ft. 3 in. from the ground. The question of 
the permissible diversity factor remains to be considered. 
For small class-rooms where no student is more than 20 fi 
from the blackboard, and if white chalk is mainly used, an 
illumination of 2 foot-candles may be sufficient, but the Com- 
mittee recommend that, in general, an illumination on the 
blackboard 60 per cent. in excess of that prevailing in the 
rest of the room is desirable. Attention is also drawn to 
the advisability of the avoidance of glare and of inconvenient 
shadows. 

The Committee dealing with the lighting of libraries finds 
that fable, desk, or newspaper stand lighting should in no 
ease be less than 2 foot-candles where ordinary type on white 
paper is being read. Where small type or where the reflect- 
ing power of the paper is low a tentative value of 5 foot- 
candles is suggested. For bookease and shelf lighting a 
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minimum vertical illumination of } foot-candle is advocated. 
This value is also suggested as adequate for the general 
illuminution—read on a horizontal plane 3 ft. 8 in. above the 
floor. No definite system of lighting is advocated, but sereen- 
ing of bright light sources is recommended, as well as the 
avoidance of reflection from the surface of paper or tables, 
and the avoidance of shadows. It is proposed to supplement 
these reports by a series of more detailed recommendations, 
and also by some suggestions as regards daylight illumination. 


UNIVERSITY AND TECHNICAL COLLEGE 
ANNOUNCEMENTS 


HE programme of the City and Guilds Technical College, 

Finsbury, shows that the next session will commence 
on October 7th, and that the entrance examination will be 
held on September 16th. The subjects of this examination 
are English and mathematics, and there are several scholar- 
ships and free studentships awarded on the result. The 
Principal of the College and Professor of the Electrical 
Department is Dr. S. P. Thompson, while Dr. E. G. Coker is 
Professor of Civil and Mechanical Engineering, and Dr. 
Raphael Meldola is Professor of Applied Chemistry. All the 
departments have recently been considerably enlarged, and 
facilities for numerous experiments and original researches are 
afforded, while for students desiring. to carry out special 
investigations a third or fourth year's course in electrical 
or mechanical engineering was recently started. Certificates 
are awarded to students who have satisfactorily worked in 
either department for the minimum period of two years, 
while the award of a diploma or higher certificate to students 
who have attended courses for three years are under con- 
sideration. All communications on the subject of the educa- 
tional work of the College, and the admission of students, 
should be addressed to the Principal, City and Guilds Technical 
College, Finsbury, Leonard Street, London, E.C. 

The International Correspondence Schools have opened an 
exhibit of their new series of technical pocket-books at their 
headquarters, International Buildings, Kingsway, W.C. These 
handy little works of reference, published at 5s. each, may be 
obtained for a limited period by those interested in technical 
or business matters at ls. 6d. each, at the exhibition only. 

The hundred and twenty-second award of certifieates to 
students of the Crystal Palace School of Practical Engineering 
will be made in the school to-day at noon by Mr. W. Bb. 
Bryan (Chief Engineer to the Metropolitan Water Board). 

We understand that the Royal Commissioners for the Exhibi- 
tion of 1857 have awarded an Industrial Bursary to Mr. J. Y. 
Rudd, who has just completed a course of study in the 
Engineering Department of the University of Bristol. A 
similar Bursary, awarded to Mr. S. L. Hall in 1912, has been 
renewed for a further year, and the Bursary awarded to 
Mr. A. J. 8. Pippard in 1911 has been continued for a 
further period of two months. 


INTERNATIONAL ELECTROTECHNICAL 


COMMISSION 


ipe preliminary programme of the meeting which is to be 
held in Berlin from September 18% to September 6th, 
under the presidency of Dr. Budde, has been issued. The 
Special Committees on Nomenclature, Symbols of Electrical 
Machinery, and Prime Movers, which have been working 
continuously since the Turin meeting of 1911, are to hold 
meetings prior to those of the full Commission. In order to 
have an opportunity of discussing the latest, modifications to 
their reports, suggested by the National Committees, these 
meetings will be held on Monday, September Ist, and the 
following day. The results of these meetings will be embodied 
in reports which will be considered at the working sessions 
of the whole Commission on the Wednesday and Thursday. 
The formal opening and presidential address will take place 
on Wednesday, September 3rd, and a distinguished German 
official will present the address and welcome to the foreign 
delegates. A banquet is to be given by the German Committee 
in the evening. The plenary meeting will be held on Friday, 
September 5th, when the various resolutions drawn up by 
the working sessions of the whole Commission will be sub- 
mitted for ratification. In the afternoon a meeting of the 
Council will be held, and it is probable that the presidency 
of the Commission, which would have been conferred on 
M. Mascart if he had lived, will be offered to an eminent 
French electrical engineer. An all-day excursion is to be 
arranged for the Saturday. 
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OPERATING EXPERIENCES AND TELEPHONE 


TROUBLES ON THE RJUKAN 
PHASE RAILWAY 


BE Rjukan railway was constructed in 1907 by the 
Norwegian Nitrate Company to connect their large fac- 
tories at Hjukan with the shipping station of Notodden. 1% 
is а full-gauge, single-track gocds line, 284 miles long, 
divided into two sections by a lake, over which the trains 
are carried by a steam ferry service. 

On the longer section from Notodden to Tinoset there is a 
length of 24 miles with a gradient of 2'7 per cent., and there 
are numerous sharp curves. <A comparatively light rail of 50:5 lb. 
per yard was adopted, the maximum axle load being limited 
to 11 tons. At present the traffic consists of only three to five 
trains per day in each direction. The maximum train weight 
и about 260 tons, and the maximum speed only 20 miles per 

our. 

Electric working was commenced in January, 1910, after 
two years of steam operation, the reasons for electrification 
being the extremely low cost of electric power, the heavy 
gradients and the possibility of reducing the train staff. The 
line was equipped by the A.E.G., of Berlin, on the single- 
phase system at 10,000 volts, 16% cycles, with similar 
equipment to that supplied for the London Brighton & South 
Coast Suburban electrification, and the operating experiences 
have therefore a particular interest for British engineers. 

The Nitrate Company’s power stations generate at three-phase, 
10,000 volts, 50 c lea: and two substations were therefore put 
down for the railway supply at Notodden and Rjukan respec- 
tively. The former contains three and the latter two 350-kw. 
motor-generator sets, the single-phase machines generatin 
at the trolley pressure of 10,000 volts. The overall efficiency 
of these sets at full load and 0:85 power factor is 0:85, including 
‘losses in the transformers on the three-phase side, but the 
average overall efficiency of these substations would not be more 
than 50 per cent. Аз it is calculated that the power supplied 
to the substations costs only 0134. per unit, this low efficiency 
is not so serious as it looks at first sight. 

The overhead equipment is carried out with a single catenary 
and single insulation, and there are no positive or negative 
feeders except the connections between the substations and the 
trolley wire and rails respectively. The trolley wire has a 
section of 01 sq. in. The cost of this equipment, covering steel 
masts, brackets, catenary, trolley wire, er d span wire construc- 
tion at the stations, is said to have been only £400 per mile 
of line (copper at £65 per ton). 

The present rolling stock consists of five locomotives, three 
of 500 h.p., each with four 125-h.p. motors, and two of 250 h.p. 
with two motors. One transformer is provided for each pair 
of motors. The latter are of the Winter-Eichberg type, operated 
at 220 volts, and have & power-factor of 0'8 when running at 
full load and 15 miles per hour. They are arranged two on 
each bogie, and are geared to the driving axles with a ratio 
of one to 422, A more detailed and well-illustrated description 
of the equipment is given by Dr. Marguerre in Elektrische 
Kraftbetriebe u. Bahnen of December 4th, 1912. 

No working costs have as yet been made public, but some 
interesting operating experiences have been published. On 
opening the line in January, 1910, considerable trouble was 
experienced through telephone and telegraph disturbances, 
in spite of the fact that these had been foreseen and various 
special precautions taken. The effects produced and the 
methods adopted for overcoming them are described at length 
in the Elektrotechnische Zeitschrift of November 21st, 1912. 
As a rule there is only one train running on one section 
of the line and the current in the trolley wire is about 
40 amperes. On the heavy gradient it is about 60 amperes, 
while at starting it may be 70 or 80 amperes. The calculated 
pressure drop with 60 amperes over a distance of 154 miles 
is 580 volts, consisting of 880 volts in the trolley wire and 
200 volts in the heavily bonded rails. It was realised that 
this would result in a considerable earth current, and as 
& precaution all the single telegraph or telephone lines in 
the neighbourhood of the railway were provided with a 
metal return. In spite of this, however, the 16-cycle 
current caused numerous call.bella within a wide zone to 
ring continuously. Trouble was also experienced from 
electromagnetic and electrostatic induction, and it was found 
necessary to alter slightly the run of some sixty miles of 
telephone and telegraph circuits so as to make them parallel 
to the trolley wire; to ensure that all were transposed at 
frequent intervals; and to insert cross-connected inductive 
resistances earthed at their mid-points (four or five in every 
mile of line) to lead the unbalanced induced currents to 
earth. To avoid any trouble from higher harmonics in the 
single-phase pressure and current waves, it was specified 
that the amplitude of any harmonic in the pressure wave 
of the single-phase generators should not exceed 4 per cent. 
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of the fundamental, and the locomotive motors were con- 
structed with ''skewed"' slots. In spite of this, however, 
there was a steady noise to be heard in the telephones when 
no locomotive was working, and this increased to a serious 
extent when a train was started or was running. As the 
tone remained the same always it was clear that neither 
the motor slots nor commutation were responsible for this 
noise, and later, with the aid of an oscillograph, it was traced 
to the generator slots. It was found that these were respon- 
sible, on inductive load, for a harmonic with an amplitude 
17 per cent. of the fundamental, which affected the telephone 
lines both by electromagnetic and electrostatic induction. 
It was not possible to alter the pole shoes of the generator 
to eliminate this, but the trouble has been practically over- 
come by the use of cross-connected inductances of lower resist- 
ance and larger inductance than is usual, and by the partial 
absorption of the harmonic in a resonance circuit, formed 
by connecting across the terminals of the single-phase 
generator a combined capacity and inductance, thus short- 
circuiting the machine for the high slot frequency of about 
560 cycles. This latter device has been so successful that 
iow only the starting of the locomotives is heard on the 
telephones, and that not to any serious degree. 

Besides these difficulties with telephone lines, a great 
deal of trouble was experienced with the rolling stock after 
a few months of working, chiefly from mechanical causes. 
The motor pinions and gear wheels were found to be of to 
soft a material, and this, coupled with the pulsating torque 
resulting from the low electrical frequency, caused them 
to wear down very tapidly. This wear was accelerated by 
the breaking of the welded gear cases and oiling devices, due 
to the severe vibration. The vibration was also the cause 
of numerous electrical troubles. The transformer coils rubbed 
against each other until the insulation was chafed through, 
and this necessitated the reconstruction of all the transformers 
so as to ensure rigidity. Again, the breakages of the pipes 
conducting the oil to the bearings resulted in the bearings 
heating until the rotors came into contact with the stators 
and produced faults in the windings. The motors have b: 
strengthened and reconstructed in certain respects to ensure 
greater rigidity, and are now giving better satisfaction. The 
pinions now in use are of chrom-nickel steel, lubricated with 
а mixture of grease and graphite, and are wearing satisfac- 
torily. It should be mentioned that the commutation of 
the motors is excellent and that the brush consumption is 
comparable with standard direct-current practice. No exact 
measurements of current consumption have as yet been made, 
but meter readings for a month's working show the con- 
sumption to be.in the neighbourhood of 145 watt-hours per 
ton-mile on the three-phase side of the substations, or about 
70 watt-hours per ton-mile at the single-phase side. 

Some slight troubles were at first experienced with the 
overhead equipment, but these have now been, overcome. 
The disc-type strain insulators, which were strung up with 
solid steel wire, broke frequently until stranded flexible steel 
cable was substituted. The iron.capped insulators at the 
pull-offs, &c., also broke frequently, and it was found neces- 
sary to replace these entirely with insulators of a different 
design, as the breakages were due to the difference in expan- 
sion between the insulator body and the iron cap cemented 
over it. The railway runs through a valley subject to severe 
wind-storms, and the climate is very severe, there often 
being several feet of snow and considerable variation of 
temperature, so that the present satisfactory state of the 
overhead equipment is very gratifying, considering its com- 
parative lightness and low cost of construction. 


Shooting Match.—On Thursday last the Siemens Dalston 
Works’ Miniature Rifle Club tried conclusions with the Poplar 
Electricity Works’ team, who are members of the Electrical 
League, the result being а win for the Siemens team. The 
average score of the “Drawn Wires” was 95:5 out of a possible 


.100. Mr. Horace Bowden opened the shoot for Poplar, ‘and 


secured several bulls, which he evidently preferred to ‘‘ Point 
Fives.” 


Fire at G.E.C. Witton Works.—A fire broke out last week in 
one of the various pattern stores adjoining the foundry of the 
works of the General Electric Co. at Witton. Although these 
stores were burnt down, none of the separate factories for the 
manufacture of all electrical plant, including carbons, conduits, 
small motors, switchgear, arc lamps, &c., were in any way 
affected. We also understand that the company’s manufac- 
turing arrangements are in no way interfered with, and that 
the factories are proceeding with work as usual No incon- 
venience will therefore be caused to customers. 
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A LOOSE HANDLE OIL IMMERSED STAR 


DELTA STARTER 


A NEW design of star-delta starter has been placed on the 
market by the British Westinghouse Electric & Manu- 
facturing Co., Ltd. (Trafford Park, Manchester), embodying 
some interesting features and advantages in its construction. 
The internal parts are mounted in a cast-iron frame with a 
cover having a suitable vent for gases. The oil-tank is below, 
forming the lower half of the starter, and can easily be 
lowered away when necessary. The contact drum is made 
on the metal and mica principle, and consists of a mica- 
insulated square steel shaft, on which are securely clamped 
spider castings carrying renewable segmental copper contact 
strips. The contact fingers are of the same type as those 
em dosed in standard Westinghouse controllers. Each finger 
has a large, cheaply and easily renewable arcing tip for 
taking all spark wear. 
Adjustable phosphor-bronze springs are fitted to each individual 
finger, giving good constant and firm pressure. The no-volt 
and overload releases are fitted in the starter above the ojl 
tank. The no-volt coil is connected across one phase, and is 
so arranged that the circuit to the motor can only be closed 
when there is voltage on the line. This release is worked 
by gravity, and acts quite independently of the overload 
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OIL-IMMERSED LOOSE-HANDLE STAR-DELTA STARTER. 


release. The overload coil is connected in two phases, and 
is cut out in the star position, and can be set between approxi- 
mately full-load current to 100 per cent. overload. The set- 
ting is effected by means of a screw on the top of the coil. 

he operating handle is of the ‘‘loose’’ crank handle type, 
and the mechanical operation from the off to the star position 
and thence to the delta position is so designed with interlocks 
that the starter can be operated in no other way. A device 
is fitted making a slight pause necessary at the star position 
before it is possible to move the handle through to the delta 
position. The handle cannot be left in the star position, 
since, when it is released, it flies back to the off. The contact 
drum is returned to the off position (thus stopping the motor) 
in the event of an overload or failure of voltage, and cannot 
be held either in the star or delta position in such a case. 
A trigger release is also conveniently provided on the outside 
of the case. Ammeters can be mounted on these starters 
when desired, the instruments being of the moving-iron type, 
and are not in circuit when the drum is in the star position. 
Trifurcating boxes can be fitted if required, in which case 
the starter fully conforms with the new Mining Rules. 
Finallv, following the well-known Westinghouse control-gear 
practice, this new starter is constructed on the metal and 
mica principle throughout. 


THE BALCKE WET AIR FILTER 


INCE the discussion on the subject at the I.M.E.A. 

meeting, considerable interest has centred around filtra- 
tion and cleansing of the air supplied for cooling turbo- 
generators, and the advantages of washing the air rather than 
passing it through cloth are pretty generally admitted. We 
give here an illustration of the wet-air filter which has been 
designed for the purpose bx Ralcke & Co. (Broadway Court, 
Westminster) from experience with similar apparatus used 


All circuits are broken under oil. · 


in connection with the ventilation of large buildings. The 
filter casing is of galvanised sheet-steel, the lower portion 
forming 8 water tank and the upper portion the filter proper, 
each being provided with facings for the water inlet and outlet 
connections. The air inlet is closed with wirc-netted doors, 
which could, if required, be replaced by louvred doors. 
Immediately behind them a system of sprayers is arranged, 
which breaks up the water into fine spray, and thoroughly 
atomises it. The air is thereby brought into intimate contact 
with the water, so that the impurities are thoroughly moist- 
ened, and either fall by gravity into the tank, or are separated 
from the air by the baffle plates. The atomised spray is 
thrown in the direction of the air flow so that, instead of 
presenting a resistance to the air, as in the case of filters 
where the direction of the spray is opposed to the air flow, 
they will assist the flow of the air, thereby reducing the 
labour thrown on the fan and generator. The nozzles are 
made of gun-metal, and are of such construction that thev 
cannot easily choke; the piping of the sprayers is all galvan- 
ised. The same water is used over and over again, 
being circulated by means of a motor-driven centrifugal pump. 

To dry the air thoroughly, and to retain any impurities 


( 
Lr 


---- 


ter dered 179% 


SECTIONAL ELEVATION AND PLAN or ВА1СКЕ Wer Arr FILTER. 


carried by the spray, a system of baffle plates is arranged 
at the air outlet of the filter, consisting of galvanised sheet 
metal strips, arranged at 45° to the longitudinal centre line 
of the filter; alternate rows being inclined in opposite direc- 
tions. Each baffle is provided with an upright channel at 
the outlet edge, into which the particles of moisture and 
impurities are thrown and drained to the bottom of the filter, 
preventing any deposit being carried through from one row of 
baffles to the next. At the upper end of the spraying system 
а few special nozzles are arranged to throw water on to the 
top of the first row of baffles to assist in washing down any 
impurities retained. The tank at the air outlet end of the 
filter is provided with a large wash-out connection with over- 
flow, with suitable valve leading into one common drain pipe, 
as at this end most of the impurities will settle. The pump 
suction is arranged at the opposite (the air inlet) end, separ- 
ated from the main tank by a sloping partition protected 
with a removable cover. The flow of water towards this 
suction is exceedingly small, so that all the impurities, with 
the exception of the most minute, will settle in the bottom of 
the tank without getting to the suction chamber. The tank 
is provided with a make-up water-ball cock and separate con- 
nection for quickly filling the tank after it has been washed 
out, from the same source: one three-way cock operates the 
two inlets. А further connection is made from this make-up 
water pipe to the inlet end of the filter, to which a short 
piece of hose-pipe can be connected to wash out the tank 
When it is being periodically cleaned. 
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PROPOSED EXTENSIONS AT THE BRADFORD 
ELECTRICITY WORKS 


HE City Council of the Bradford Corporation 

has just approved and adopted a report by Mr. T. Roles 
(City Electrieal Engineer and Manager), in which he points 
out the advisability for the immediate installation of a further 
3,000-kw. turbo-alternator, converting plant, and a large 
storage battery, with the requisite accessories. It may be 
recollected that the present capacity of the generating station 
at Valley Road (ELECTRICAL ENGINEERING, Vol. VIII., p. 555, 
Oct. 10th, 1912) is about 15,800 kw., made up of twelve 
small D.C. sets aggregating 2,800 kw., four slow-speed D.C. 
sets of 1,000 kw., each making 4,000 kw., and three 3,000-kw. 
turbo-alternators making 9,000 kw. Owing to the very rapid 
increase in the demand for electric power, especially for 
textile mill driving by polyphase motors, it is estimated that 
the maximum load for the winter of 1918-14 will be not 
less than 11,500 kw., rising to 13,500 kw. in 1915-16, and 
as each turbo-alternator accounts for 20 per cent. of the 
works capacity, the margin of spare plant is very small. 
Mr. Roles suggests that the best course to pursue would 
-be to instal a 9,000-kw. turbo-alternator complete with exciter 
and condensing plant at an estimated cost of £10,000 as soon 
as delivery can be effected, which is in about eighteen months 
from this time. He would wait two or three years before 
installing another turbo-generator, as he anticipates that prices 
will be closer when more experience has been obtained with 
50-cycle machines up to 6,000-kw. run at 8,000 r.p.m. He 
also advocates the installation. of two cooling towers and 
complete induced draught plant for the twelve boilers already 
in use, so that they can be forced, if necessary, and kept 
steaming at their maximum efficiency, as the existing arrange- 
ments are not always satisfactory in this respect. Two addi- 
tional 1,500-kw. rotary-converters and switchgear at about 
£14,110, and a storage battery capable of discharging 5,000 
amperes for one hour at about £16,756 are also contemplated. 
This battery would serve instead of an extra rotary-converter 
as a standby, as well as taking up the extra load occasioned by 
a storm in summer, or to take the load while extra boilers were 
got under steam when a prolonged abnormal load was coming 
on: while continuity of supply would be furthered. By the 
abolition of the small steam sets, ample space would be avail- 
able for this battery. 

The total cost of the extensions is estimated at £86,250, 
in which is included a sum of over £2,000 for suction ash 
handling plant to supersede the present somewhat primitive 
arrangements. 

In order to provide for the ultimate use of the Valley 
Road Works as a sub-station, it is proposed that all additions 
to the generating plant be made in the engine-room, where 
the existing Curtis tubo-alternators are installed. To make 


room for the additional plant the 1,000-kw. slow-speed sets 


would be removed as necessary. All the obsolete small sets 
in the other part of the generating station could then be got 
rid of, and the space so set free used for extensions of the 
converting machinery and switchgear, &c., still leaving the 
large space for coal storage untouched. It will probably not 
be necessary to erect a new generating station for at least 
ten years, and it is unlikelv that a suitable site could be 
found within four miles of the City; nor is it economically 
sound to erect а new generating station at thé present time, 
because (1) the present plant capacity would not suffice during 
the time necessary for construction, and (2) the increased 
economies resulting would not nearly compensate for the 
additional financial burden. Mr. Roles further suggests the 
creation of a substantial reserve fund—10 per cent. of the 
capital expended is allowed by the provisional order—as a 
considerably reduced net profit for a number of years after 
the new plant is put into opcration is to be expected. 


The Magnet Magazine.—The current number of this interest- 
ing General Electric Co. publication puts on record the pleasant 
features of the famous ‘‘At Home" which the company gave 
last March at Covent Garden Theatre, and reproduces some 
representative photographs from the excellent series of films 
that were shown. There are also technical articles on electric 
labour-saving devices, and practical hints for motor attendants. 
The latest special pattern of carbon for cinematograph arcs 
made at Witton is described, and an article is given dealing 
with the Weichert electrolytic pleading apparatus. Mr. Barclay 
Gammon’s clever G.E.C. alphabet is published, and the doings 
hoth of the firm and many persons connected therewith are 
chrovicled and illustrated in an attractive way. 
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.E.E. STUDENTS’ TOUR, 1913 


AS several years of tours abroad, it was decided this 
year to hold the annual students' tour of the Institution 
of Electrical Engineers in this country, and Newcastle, the 
home of the most recently formed students' section, was 
selected. The party left London on Thursday, July 8rd, by 
the night train, arriving with the early dawn in Newcastle. 
The first visit was made the same morning to the Elswick 
works of Armstrong, Whitworth & Co., Ltd., where much 
of interest in the ordnance and electrical departments was 
seen. The electrical shop is devoted mainly to small work. 
Amongst other things were noticed a pistol-like switch for 
firing guns, and a neat little device whereby firing practice 
can be obtained with a stationary gun. A diagram of a ship 
is carried up and down a varying distance, and the closing 
of the firing switch causes a small pin to be projected to 
mark the diagram at the place the shot would hit. In the 
afternoon a visit was made to the works of A. Reyrolle & Co., 
Ltd., of Hebburn-on-Tyne, where their distinctive type of 
switchgear was seen in all stages of manufacture and com- 
pletion. The method of assembling many of the parts on 
a jig, then turning the jig upside down and assembling 
another lot on it is ingenious and economical. An explosion- 
proof box, with the now well-known rough machined flanges, 
was arranged for demonstration. A high-pressure testing set 
was next exhibited, working up to 100,000 volts, together with 
its safety switches. Another interesting feature was the start- 
ing rheostats, where the elements are made up of metal and 
compressed carbon powder. The latter, having a negative 
temperature-coefficient, allows the current to grow at a steady 
predetermined rate, and prevents any excessive rushes. The 
visitors were hospitably entertained at tea by Mr. H. W. 
Clothier, who is the Honorary Secretary of the Newcastle 
Section, and several of his staff. 

Next morning saw the party early astir to visit the turbine 
works of C. A. Parsons & Co., Ltd., at Heaton. Неге the 
outstanding object was the 25,000-kw. set for Chicago, and 
the machines ranged downward in size from this to a 15-kw. 
set. The rolling of the blades to their finished section in long 
strips was interesting, and the skill exhibited in the hand- 
work of straightening the strips was striking. Two or three 
taps and it was done. A cable-making machine which wound 
the wires into a flat strip was also seen here. It was of 
the same general type as the ordinary machine, but was 
provided with a flat blade as the core-piece, off which the 
finished cable was drawn. This arrangement obviates the 
flattening of the cable to fit it into the slots, thereby prevent- 
ing damage to the insulation. In the afternoon, Harton 
Colliery, which has a completely electrical equipment, was 
visited. Mr. Georgi, the consulting engineer, conducted the 
party around the gear at the pit head. The supply is taken 
from ‘‘The’’ Power Co. (there is only one in that part of 
the world) at 5,700 volts direct to the winding motors, the 
most noticeable of these being the large Siemens motor at 
the New Pit. The working face is two miles from the shaft. 
The loaded trucks from the various parts of the mine all come 
together at & large junction, and all underground haulage is 
by cable and electric motor. 

Next morning the party visited the generating station at 
Carville. Of particular interest was the control room, where 
the whole svstem is laid out diagrammatically, and indicators 
are provided showing how all the feeders, switches, &c., are 
connected up, whether alive, and so on. This provides for 
the complete control of the whole system, extending over 
1,400 вд. miles, being in the hands of one man. In the after- 
noon the Newcastle Section had arranged for а sail down the 
River Tyne to Tvnemouth, where a brief visit was made to 
the lighthouse. Here vaporised oil and mantles to the tune 
of 1,000 c.p. hold sway, with a 200-c.p. electric lamp as 
stand-by and oil lamps as a further stand-by. An electric 
motor, however, is normally used to compress the air for the 
foghorn and oil feed, there being an oil engine as stand-by. 
After tea there followed a smoking concert, and the official 
visit ended, but on Sunday morning a visit was arranged by 
Mr. Cusworth, of Carville, to the Dunston Power Station 
(ELECTRICAL ENGINEERING, Vol, VII., p. 395, July 13th, 1911). 
In the yard were seen some under.running live-rail shields 
on test, ultimatelv destined for South America, and so the 
tour was finished. 

The welcome and assistance given bv the local section, 
especially by Mr. Henniker, the Hon. Sec. of the Newcastle 
Students’ Section, were thoroughly appreciated, and it is 
believed that the svstem of visiting s local section, or for 
visiting London, for that matter, is well worth continuing. 


444. 


HE lighting of the Cinema House, Sheffield, represents 
- a combination of several different systems. The scheme 
was prepared by the Illuminating Engineers of the British 
Thomson-Houston Co., Ltd., along lines suggested by Mr. 
Ravenscroft, the Managing Director of the theatre. The 
B.T.-H. Co. also supplied the Mazda drawn-wire lamps, fittings 
and other lighting equipment. | 
The chief considerations were that the lighting should be 
comfortable and restful, and should at the same time show up 
the decorative details of the interior. The auditorium is 
lighted by trough reflectors containing Mazdalite tubular lamps 
concealed in the cornice. The light is projected on to the 


curved ceiling, and from there reflected downwards into the 
auditorium. This cornice lighting is supplemented in a rather 
novél way. There are six domes in the roof of the auditorium, 
and each of these domes is covered on the under side by 
beautifully tinted amber glass. Above the glass around the 
bottom edge of each dome is arranged a row of upturned 


AUDITORIUM WITH CONCEALED LIGHTING. 


Mazdalux reflectors containing Mazda drawn-wire lamps, and 
the light is first projected on to the white dome, and a 
mellow radiance proceeds downwards into the auditorium via 
the stained glass. The illustration gives an idea of the 
excellent effect produced. The foyer and entrance are illumin- 
ated by ''eye-rest"' indirect and Alba semi-indirect fittings, 
while in the tea-room, B.T.-H. Holophane reflector bowls are 
used, supplemented by wall brackets. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


SWITCHGEAR.—Substantial 
units for pressures up to 6,000 volts have recently been designed 


interlocked ironclad switch 
by J. H. Holmes & Co. (Newcastle-on-Tyne) for colliery and 
factory work. They are described in a new leaflet, which shows 
that the switchgear is of the carriage type travelling on steel 
channelways, so that isolating may be rapidly carried out. 
Another leaflet from the same firm brings to notice a design for 
remote operated clapper switches, which may conveniently be 
used in automatic starting on control gears for compressor or 
printing machinery, &c. The switches have auxiliary carbon 


contacts and magnetic blow-out coils. 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms їп question, referring to the notice in 
“ Electrical. Engineering." 


WIRELESS RECEIVERS.—A folder from the Eclipse Elec- 
tric Co. (6 Cambridge Road, Great Crosby) illustrates “ Ster- 
ling"' receiving head sets for wireless. 
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dl CONDUITS, LTD. (116 Charing Cross Road, 
W.C.) are introducing some new forms of "spacing 
saddles," which are the subject of & supplementary leaflet 
just received. These improved forms of holdfasts have been 


FELITYIS 


New PATTERNS or CONDUIT Spacinc SADDLES. 


designed for use where the conduit is installed on the surface, 
such as in damp situations, &c. They are so constructed 
that the conduit is installed with the clearance from the wall, 
thereby guarding the conduit against the effect of surface 
moisture or sweating. They are made in two forms. One 
pattern (illustrated on the right) is so constructed that the 
tube is simply dropped in position. It is made in two sizes, 
to take exactly the size of the tube which is being used. 

There is also an improved pattern (illustrated on the left) 
in which the conduit is firmly held, as the fitting is made in 
two halves held together by means of two brass screws. The 
ordinary wood screws may be used for fixing, and considerable 
saving in labour effected by screwing direct between the bricks, 
although the wall should preferably be first plugged. They 
will be found quite the best type of holdfast for conduit 
installations in works, &c., where there is considerable moisture 
present. | : 


REVIEWS OF BOOKS 


The Year-Book of Wireless Telegraphy and Telephony, 1913. 
563 pp. 84 in. by 53 in.; about 46 figures. Portraits and 
Map. (London: St. Catherine Press.) 2s. 6d. net; by 
post, 2s. lld.; abroad, 3s. 4d. 


This useful handbook contains much information on wireless 
telegraph matters which has hitherto only been obtainable from 
scattered sources, and its completeness reflects great credit on 
the Marconi Press Agency, by whom it was drawn ip After 
calendars and a short record of the history of wireless tele- 
graphy, the International Convention is set out in full, and 
the wireless telegraph laws and regulations of various countries 
are given, followed by lists of land and ship stations of the 
world, with their call signals. The more technical part of the 
book consists of the following series of articles :—Electric 
measurement in wireless telegraphy, by Prof. J. A. Fleming; 
Wireless time signals, by A. R. Hinks, The wireless direction 
finder, by C. E. Prince; Distress signalling, by G. E. Turnbull; 
The Marconi system of wireless telegraphy, by Andrew Gray; 
Principles of wireless telegraphy explained by mechanical 
analogies, by Capt. H. R. Sankey; Syntony, the technical situa- 
tion in radiotelegraphy, by J. Erskine-Murray ; The wireless tele- 
graph receiver, by R. G. Kindereley; Wireless telegraphy for 
military purposes, by Major J. E. Cochrane; Facts and theories 
of long-distance signalling, by Dr. W. H. Eccles; and Methods 
of producing continuous waves, by C. E. Prince There is also 
& useful glossary of terms and a quantity of general data 
relating to all parts of the world. Á list of wireless patents 
also appears, particulars are given óf the various associated 
Marconi companies, and there are biographical notes of some of 
the leading men connected with the movement. A list of books 
on the subject is also included, and after one or two other 
articles the volume concludes with a large map showing the 
principal wireless stations of the world open to public oorre 
spondence. 

—— .4——— 


Logarithms for Beginners. By C. N. Pickworth. 49 pp. 
74 in. by 4$ in. ’ (Manchester: Emmott and Co., Ltd.) 
4th edition. 1s. net; by post, le. 2d. 


This clearly written little manual on the use of logarithms 
has now reached its fourth edition, and in addition to the tables 
of four-figure common logarithms and antilogarithms, now con- 
tains a table of hyperbolic logarithms. The explanations are 
sound and straightforward, and are illustrated by plenty of 
examples. 


t 
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RULES. 

QuzsrioNS: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen tn actual practice. 
Questions which we consider of sufficient general interest to our 
readers will etther be replied to under “Answers to Corre- 
epondents," or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in thia column. 

Answers: A fee of 10s. will be paid for the answer which 
we consider shows the greatest mertt, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in Мз opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should. enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor’s real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered tnto with regard 
to unsuccessful replies. The Editor's decision ts final. 


QUESTION No. 1,349. 


State the theory of and advantages derived by using a loose- 
coupled inductance in wireless telegraphic receiving apparatus. 
Give the outline of construction of a suitable loose-coupled 
inductance for such work. Why is the iron core omitted in 
these, seeing that the two windings are quite independent, and 
apparently depend on transformer action.—F. 


(Replies must be received not later than first post, Aug. 7th.) 


ANSWER TO No. 1,347. 

In a 2,000-volt. A.C. generating station of 3,000-kw. plant 
capacity (2 units of 1,000 kw., 1 unit of 500 kw., and 2 units 
of 250 kw.), a 1,000-kw. set and a 500-kw. set are running at 
nearly full.load about 2 hours before peak time. The peak 
load expected is 2,500 kw. The ammeters on one of the feeder 
panels and on the panel of the 1,000-kw. set suddenly go hard 
over, and the switches on these two panels trip. State, in 
chronological sequence, what you would do if you were in 
charge at the time. 


: The first award (10s.) is made to E. C. Рімсотт, for the 
following reply :— 

Exactly what to do in such a case of course depends very 
largely upon the circumstances under which the station is 
running at the time in question, viz., with regard to the 
load on the different feeders, &c., but as very little detail is 
supplied, the circumstances under which the station is running 
can only be assumed. In all probability the cause of the feeder 
switch tripping and also bringing out the 1,000-kw. set is 
а temporary short or complete breakdown of feeder. In anv 
case it seems very strange that the 500-kw. set should remain 
in when the 1,000-kw. set came out, if all the protective gear 
was in order, unless the regulation was so bad at the time 
that this set could take а larger portion of the momentary 
heavy overload before tripping than the larger set, and it 
must be carrying a heavy overload. 

Proceed as follows:— ` 

Leave the feeder alone for the present. If the 1,000.kw. 
set is still showing about the correct pressure on the machine 
voltmeter, a hurried inspection will reveal whether it is all 
right or not. 

If everything appears in order on this set, and having 
signalled the driver to ‘‘stand-by,’’ proceed to synchronise it 
on to the bars to pick up the load. If, on the other hand, 
this machine (a) appears out of order, have the other 1,000-kw. 
set (b) run up as quickly as permissible, and put it on load. 
This 1,000-kw. set (b) should already be warmed up and 
ready for running, as in the ordinary course of events it 
would be required on load in about an hour's time. Of course, 
if any serious mechanical or electrical defect is detected in 
1,000 kw. (a), it should be shut down immediately. 


When a set has been got on load again, and up to that 
time no message has been received giving cause of the feeder 
tripping, close the feeder switch, but trip out if an abnormal 
current is picked up. Or better still, if the board has a set 
of duplicate bus-bars, arrange to isolate this feeder on a 
250-kw. set to ascertain that the feeder is O.K., thus avoiding 
the risk of another disturbance of the supply if anything should 
be wrong with the feeder. If in case (b) feeder is O.K., if 
possible couple up the two sets of bars and shut down the 
250-kw. set. 


The second award (5s.) is given to E. H., who writes 
as follows :— 

It is very difficult to say what one would have actually 
done under the circumstances related in the question. How- 
ever, should he have kept a cool head, the following is the 
manner in which the writer would have proceeded. The 
switches on the alternator panel would be opened, its circuit- 
breaker put in, and the machine synchronised as quickly as 
possible. The act of synchronising with the breaker in affords 
sufficient protection should a fault have developed in the 
alternator either before or at the instant the breaker opened. 
Should this be the case, the breaker will come out a second 
time, probably bringing out the breaker of the 500-kw. set 
at the same time. The latter machine would then be switched 
back immediately, and the other 1,000-kw. set run up and 
synchronised without further loss of time. During these few 
minutes the 500-kw. alternator would probably have to be 
doing about 100 per cent. overload, which it ought to be 
able to cope with for that short interval of time. 

In the meantime, however, the switches on the feeder panel 
affected should be kept open, as it is evident that the trouble 
must have originated on this, and switehing this feeder on 
to the 500-kw. set would in all probability shut down the 
station temporarily. | | ' 

However, since both feeder and machine breakers came out, 
it seems almost certain that the alternator is sound, and that 
its breaker merely tripped because the heavy current taken 
by the feeder was chiefly supplied by the bigger set on account 
of its superior regulation, as they were already running at 
nearly fullload. Hence, after synchronising, the next thing 
would have been to open the switches on the feeder panel 
affected, close the circuit-breaker and then the switches. If 
this brings out the breaker again, wait for an interval of 
about a minute, and try switching the feeder on a second 
time. Should this fail, then the best thing is to ring ui 
the main's engineer to investigate the cause of the trouble. 
It is quite possible that the short or earth on the feeder was 
only temporary, and would have been cleared by the time 
the feeder was switched on. In that case, nothing further 
would have to be done. 

After proceeding so far, one could start thinking of how 
to face the peak-load. Should the first 1,000-kw. set have 
proved sound, all well and good; but there is the possibility 
of a fault having developed sufficient to put the machine 
out of commission, then the writer would have risked the 
25 per cent. overload on the remaining alternators (assumin: 
that the faulty feeder had by this time been put right), if 
the overload would not last for more than an hour; otherwise 
the only thing to do would be to request some of the customers 
to take off their loads during the peak. 


ANSWER TO CORRESPONDENT 


ACCUMULATOR.—]It is certainly possible to discharge the 
battery in question through an artificial load consisting of a 
water resistance, but we do not quite see your object in so 
doing. 


The Batti-Wallahs.—Mr. Riggs (Past President) has again 
kindly placed at the disposal of the Society his sailing barge 
Alda from August lst to August 11th. Comfortable cabin beds 
are provided, and this year, in addition to the advantages of 
electric light, a complete range of electric cooking apparatus has 
been installed. A number of members have signified their in- 
tention of joining the outing, but there are still vacancies. The 
number is limited to 16, and those who are desirous of joining 
the party should apply at once. Members can come for the 
whole of the time, or for one or two week-ends, namely, August 
lst to 4th, or from August 8th to 1lth. The inclusive cost of 
the trip will not exceed £3 10s. or 45s. for the week-end. 


s 
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Specifications Published July 24th, 1913 - 


A tali list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 

Names in italics indicate communicators of inventions from abroad. 

7,651/12. Rotary Converters. Е. С. Co. and N. PENSABENE. 
Each. pole consists of a group of polar projections, and the 
armature is wound with at least two separate windings arranged 
for different numbers of poles. An adjustable iron core between 
adjacent polar projections in the same group enables a leakage 
flux to induce a back E.M.F. in the winding for the larger 


number of poles, and a direct E.M.F. in the others. Two 
figures. 
15,279/12. Incandescent Lamp Filament Supports. JuLIUS 


PiNTscH А.-С. To mount the filaments rapidly and accurately, 
the supporting arms are arranged in pairs in two tiers so that 
each arm of each pair is at an angle to the plane of the 
complementary arm. Five figures. 

15,486/12. Railway Signalling. R. Н. SrocKkpaLE&. A lock 
and block system for single-line working is described. А single 
needle instrument is used in conjunction with electro-mechanical 
locks in the signal box and on the signal posts. On failure of 
the batteries no ''clear" signal can be given. Four figures. 

25,455/12. Incandescent Lamps. T. Е. J. Truss. <A prismatic 
reflector on the central stem is made hollow with its inner 
surface reflecting, and is provided with longitudinal prismatic 
ribs which have their apices projecting between the filaments. 
Two figures. 

24,501/12. Incandescent Lamps. W. L. Pakennam ("Z" 
Lamp Manufacturing Co.) Phospham is painted on the stem of 
drawn-wire lamps to prevent blackening. 

530/13. Control of Heating Apparatus. С. SwrrH. Circuits 
are arranged so that when started a liquid is boiled and 
& predetermined quantity poured into an adjacent receptacle. 
This operation opens the main circuit and closes an alarm circuit. 
Four figures. | 

8.027 /15. Current Transformers for High Pressure. SIEMENS 
Bros. (Siemens d: Halske). The iron cores are arranged with 
their respective secondaries upon a common co-axial insulated 
primary winding. Two figures. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, W.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patents will 
apoear in our next isene. 

Arc Lamps: Herwic [Electrodes and holders] 15,927 /12. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Becker [Reducing energy loss in variable current lines] 
27,535/12; Forsrer [Pole caps and insular supports] 10,085/13. 

Dynamos and Motors: LjvNcsrROw (Rotating field magnet 
windings] 24,484/12. 

Electrometallurgy and Electrochemistry: Stosre [Improving 
physical nature of pig-iron] 16,001/12; Scorr [Nitrogen fixation 
furnace] 16,014/12; Lee and Braine [Anodes for electrolytic 
apparatus] 16,475/12; Міснлср and Derasson [Recovery and 
refining of tin] 20,557/12; Nopon [Cold electrolytic process for 
the recovery of tin from waste tinned metals and alloys] 
24.205/12; ALLEN and Arrrw [Electrolytic cells] 26,169/12. 

Heating and Cooking: Grunxpy [Heaters] 18,017/12. 

Ignition: NEHMER, 18,799 /12. 

Incandescent Lamps: Crrvenka [Repairing] 16,885/12; Сору 
[Lamps for automobiles] 29,149 /12. 

Storage Batteries: Crank and Hart 
[Portable] 2,908 /13. 

Switchgear, Fuses, and Fittings: Prim and Roper [Thermo- 
stats] 16.517/12; Ешлзох and Мсоклкв [Motor controllers] 
22.959/12; GowroN [Automatie S.P. switch] 608/13: Wuupp, 
Bourne апа Wuipp [Remote-controlled circuit-breaker] 2.233/13; 
NIEMENS-SCHUCKFRT [Lamp and fuse plug sockets] 5,903/13; 
С хілЕр Moron IxpcsrRIESs and Dr Ropakowsk1 [Bayonet-socket 
holders] 7,477; 13. 

Telephony and Telegraphy: Dvrinter [High-frequency cur- 
rents] 8197/12; Рткснкн [Telephone receivers] 13.157/12: W.E. 
Co. (И. FE. Co., U.S.A.) [Telephone machine switching] 
15.952/12: 12.423/13; 12.424/13: 12.425/13; and 12,426/13: 
CONNER [Telephone indicator] 23.812'12; SicGNaAL Ges. [Leakage 
telephony and telegraphy] 3.853/13. 

Traction: LEKKERKERKER and Вескх [Drawing-up and secur- 
ing broken ends of trolley wires, &c.] 9.547/13. 

Miscellaneous: DawrEy,. Escon& and Escort {Imitation candle 
lamps] 15.456:15; Heste [Pattery lamps] 16.126/12: B.T.-H. 
Со. (С. E. Co. U.S.A.) [Vapour electric devices] 18.372/12; 
Erepe [Gyroscopically-controlled cabin for ships] 20,985/12; 


ACCUMULATOR Со. 


(This Patent Record їз compiled by our own Editorial Staff and і Strictly Copyright.) 


BvnsERY, Нпллев and  THoMPsoN [Packing incandescent 
lamps] 24,596/12; LiriENFELD [Rontgen rays] 1,845/13. 
The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 
Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Darra [Covering conductors] 1,343/15; Franz [Series-con- 
nected apparatus] 15,502/13. 
Telephony: 'TELEPHON APPARAT FABRIK E. ZwiEgTUsCH [Ex- 
changes] 14,229/13; Reeves [Automatic exchanges] 15,579/15. 
Traction: Pieper [Vehicle driving] 15,138/13. 
Miscellaneous: GraemMIGER [Suspension devices] 24,541/12; 
CAHÜCITWERKE NÜREMBERG [Blasting machine] 14,870/13. 


The following Amended Specification may now be obtained. 
$,549/12. Van Карем & Co., and M. Metz [Multiple-circuit 
distributing switch for motor-car circuits]. 


Applications for Amendment 

8.853/11. Frequency Changing. А. M. Taxtor. The 
patentee wishes to amend this: specification (ELECTRICAL ENGIN- 
EERING, Vol. VIII., p. 448, August 8th, 1912), as part of 
claim 1 is incorrect, and there is an ambiguity in claim 6. 

11,871/12. Automatic Regulator for Variable Speed Dynamos. 
Н. D. Елві. A shunt field regulator controlled by a series 
and a shunt coil is described. The resistance between the regu- 
lator contacts gradually alters as they are separated, and the 
controlling windings are so proportioned that the shunt winding 
is operative independently of the current in the series coil. 
Application is being made by J. Stone & Co. to correct certain 
clerical errors in the specification, and to more clearly define 
the scope of the invention. It is proposed to describe more 
fully the regulator, which consists of successive pairs of con- 
tacts whose resistance varies directly as the pressure applied. 
They open successively. Claims 1, 2, and 3 are to be struck 
out, and.a new claim substituted. | 


Amendments Made and Allowed | 
1.950/08. Telephone Switch Hooks. J. E. KINGSBURY (Bell 
Telephone Mfg. Co.. Antwerp). Some of the desired amend- 
ments (ELECTRICAL ENGINEERING, May 29th, p. 510) have been 


allowed. 
Grant of Patents Allowed 


27,521/11 and 28.260/12. Cinematograph Targets. J. B. Le 
Млітһе. The opposition to the grant of these patents (ELEc- 
TRICAL ENGINEERING, March 6th, p. 136, and March 20th, p. 166) 
has resulted in the Comptroller requiring some amendments to 


be made. 
Grant of Patent Refused 


19.890/12. Self-contained Vehicles. OERLIKON Co. The op- 
position to the grant on this application (ELECTRICAL ENGINEER- 
ING, July 24th, p. 432) by Mr. W. P. Durtnall has resulted im 
the grant being refused. Mr. Durtnall was also allowed £3 3s. 
costs. 


Expiring and Expired Patents 


The following Patent expires during the current week, after а Не 
fourteen years :— 

16,005 of August 5th, 1899. Incandescent Lamp Manufacture. 
A. Swan. The stem is fused to the inner wall of the neck of 
the lamp, and simultaneously definite shape is given to the neck 
by air pressure, so that it accurately fits the lamp cap, to which 
it is at the same time secured. 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Distributing Systems, &c.: M. Btrtner [Train-lighting system 
in which aluminium cells and iron regulating resistances are 
used] 8,121/02; B. T.-H. Со. (С. E. Co., U.S.A.) [Controk 
system for two motors running at different speeds] 8,155 /07. 

Electrochemistry and Electrometallurgy: Н. M. GRANIER [Pro- 
duction of caustic alkali, copper sulphate, &c., by electrolysis} 
4.48//04; A. M. DorviruET [Water eterilising by electrolysis] 
8,352/06 and 14,248/08. 

Ignition: Н. HorzwanrH and E. Јохснасѕ [Gas turbine] 
8,578/07. i 

Instruments: C. E. Foster [“Null” galvanometers] 8,205 /07. 

Miscellaneous: P. M. Justice (Rowland Teleg. Co., U.S.A.) 
[Maintaining synchronous rotation of a motor and a shaft by 
periodically varying the duration of a shunt across its field or 
armature] 8.488/02; E. ALserRT [Electrotypes] 8,117/04; D. K. 
Morris and G. A. Lrsiek [Eddy current brake} 7.448/05; 
T. L. Jones and Avro-Errcrgic RIFLE AND Тлвскт Co. [Target 
practice] 7,755/05; A. J. Вост (Goldman and Co., U.S.A.) 
[Pasteurising] 8.084,08; W. J. Brennan [Waxing thread] 
20,356 / 08. 
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| MOTOR CONTROL GEAR FOR AIR; COMPRESSORS. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


Following on the letter by Sir Joseph Larmor, in which 
he urged the necessity of the State seeking and using the 
best scientific “knowledge in the country bearing on the 
Imperial wireless scheme, the Postmaster-General has an- 
nounced that, on the advice of the Advisory Committee and 
others, Mr. W. Duddell has been retained for a number of 
years in this connection. Mr. Duddell will be in touch with 
the leading experts in wireless telegraphy from the various 
Government departments, and when occasions arise it is 
intended that advisory committees similar to the one recently 
formed shall be invited to consider particular aspects of the 
problem. The Postmaster-General also stated in the House 
of Commons on Monday that the terms of the Marconi con- 
tract had been modified to the advantage of the Government. 


The new contract provided for the payment of royalties in | 


respect of each station, and not of the Chain as a whole. The 
Company had agreed to this, but later they found that they 
are not protected by patents in British East Africa, 
where the largest of the stations is to be situated. In return 


for royalty payments being made in connection with this . 


station, the Marconi Co. have agreed to the 10 per cent. 
royalty payable for each station being subdivided thus :— 
4 per cent. in respect of internal transmitting apparatus, 2 per 
‘cent. in respect of internal receiving apparatus, and 
2 per cent. each in respect of external transmitting and receiv- 
ing apparatus. Thus full liberty is retained to discard Marconi 
apparatus in respect of one part of a station, while retaining 
it in the others, and securing a proportionate reduction in the 
royalty by so doing. О 

At a recent meeting of the Institute of Radio Engineers, held 
in New York, a Paper was presented by Mr. J. L. Hogan, 
jun. (National Electric Signalling Co.), in which the principle 
and apparatus involved in the heterodyne receiver, invented 
by Prof. R. A. Fessenden, and used for the long-distance 
communications in the recent wireless tests between Arlington 
and the Salem, were discussed. The heterodyne receiver is 
a selective receiver which will amplify persistent waves, but 
will not increase effects due to highly damped discharges, 
e.g., atmospherics. The author described five types of hetero- 
dyne receiver. In the first two, wave trains having slightly 
different frequencies are received on two separate antennes. 
The currents set up are passed through a non-polarised mag- 
netic telephone, and react on the diaphragm. In the second, 
only one antenna is used, as the second of the interacting 
currents is produced by an alternator, arc or other oscillator. 
The third form has its sensitiveness increased by the use 
of a dynamometer telephone, and the fourth employs a static 
‘telephone receiver. With this arrangement signals are said 
to have been received up to 3,000 miles. In the fifth type 
heterodyne excitation is added to the modern combination of 
sensitive rectifier and telephone. In this case, receiving from 
sustained wave or spark transmitters, it is possible to read 
signals so weak that they cannot be heard in the ordinary 
receiver. On spark signals the improvement is from five to 
fifteen times, and with sustained waves is greater. This 
receiver was used for all the long-distance signal tests between 
. Arlington and the Salem. Two stations of the Arlington type 
could, it is estimated, exchange messages regularly by day 
or night over 2,800 miles. 

The French Post Office authorities are investigating a system 
of wireless telegraphy for long-distance transmission, in- 
vented by M. Bouthillon. According to the Elektrotechnische 
Zeitschrift, long waves several hundred kilometres in length, 
corresponding to a frequency of about 1,000 cycles per second, 
are employed. An antenna about sixty miles long, supplied 
from an ordinary alternator gencrating at the above frequency, 
is used, and at the receiving end no detector is required as 
the waves produce oscillations in the recciving circuit which 


‘are audible in the telophone. 


A very high efficiency is 
claimed for the system. 

According to the Elektrotechnische Zeitschrift, wireless 
telephony has been effected between the Nauen station, and 
several others, including one at Vienna, over distances of 
400 miles and more. А “Telefunken” high-frequency 
machine was used at Nauen, and the conversation was received 
at Vienna loud, clear, and perfectly intelligible. 

Wireless communication between St. Kilda and the main- 
land was established on Tuesday. 

The Radiotelegraphic Convention, which came into force 
in the Ist inst., has so far been ratified by Belgium, Belgian 
Congo, Denmark, Egypt, United States of North America, 
Monaco, Holland, Curacao, Netherland Indies, Russia, 
Portugal, Newfoundland and Great Britain.—Communication 
with all stations in Angola is restored. 


ELECTRIC TRACTION NOTES 


The point which has been so long disputed between the 
Tottenham Urban District Council and the Metropolitan 
Electric: Tramways, Ltd., as to whether certain tramways 
authorised under the Light Railways Act could come within 
the definition of a railway for the purposes of rating, i.e., 
should be rated upon one-fourth the assessment value, has 
been finally settled by the House of Lords. The local justices 
and subsequently the Divisional Court held that tramways 
so authorised did not come within the definition as contended 
by the Company, but the Court of Appeal subsequently gave 
a decision against this and in favour of the Company. The 
House of Lords, however, have reversed the decision of the 
Court of Appeal. In giving judgment, Lord Justice Moulton 
expressed the opinion that it was an abuse of the Light 
Railways Act of 1896 to make use of it for the purpose of 
constructing lines which were purely tramways, as distinct 
from light railways in agricultural districts, which was the 
main purport of the Act. 

The electrification of the Butte, Anaconda & Pacific Rail- 
way is now practically complete. It is the first railway in 
America to adopt the high direct-current pressure of 2,400 
volts. For both freight and passenger work the motors are 


. wound for 1,200 volts and insulated for 2,400 volts; the 


gear reductions are 4'84 and 82. There are four motors 
per unit, and two units form one locomotive for freight work. 
Each unit weighs about 80 tons, and the two units will haul 
a 3,400-ton train at 21 m.p.h. on the level or 15 m.p.h. 
against the ruling grade of 0'8 per cent. Each motor is rated 
at 190 amperes at 1,200 volts under forced ventilation on con- 
tinuous rafing; thus, for the double unit the output is 
equivalent to about 2,100 h.p. The control is on the Sprague 
multiple-unit series-parallel system, and a dynamotor is em- 
ployed to furnish 600 volts for the operation of the contactors, 
lights and air compressor. The resistance units number 
twenty and twenty-six for the passenger and freight loco. 
motives respectively. The passenger locomotives have two 
pantograph trolley collectors, and each freight unit has one. 
Single units are used for making up trains and for spotting 
cars. The wheels have a diameter of 48 in.; the total wheel- 
base is 26 ft. and the rigid wheel-base only 8 ft. 8 in. The 
maximum tractive effort per locomotive, continuous rating, is 
about 11 tons., one hour rating about 13°5 tons, and 30 per 
cent. coefficient about 21 tons. 

According to Elektrotechnik und Maschinenbau, a scheme 
has been prepared by M. Carlier for the electrification of the 
Brussels suburban railway system, including the underground 
connection through the city between the north and south 
stations, which would be the first section to be electrified. 
The high-tension direct-current system is proposed, with 
third-rail current collection at from 1,200 to 1,500 volts. Three- 
phase power would be supplied to substations at intervals 
of from six to eight miles, at 15.000 volts. Locomotives of 
from 1,500 to 2,000 h.p., capable of handling the heaviest 
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trains would be employed. It is also proposed to join the 
two main stutions by & new loop-line, which would greatly 
increase the capacity of both by partly eliminating the 
terminal nature of the traffic. 

According to the Llektrotechnische Zeitschrift, an order for 
300 electrically-equipped motor-coaches for the St. Petersburg 
suburban railway system has been placed with the Russian 
Allgemeine Elcktrieitüts Gesellschaft and Siemens & Halske 
conjointly. The new Russian Dynamo Co. has received an 
order for a further twenty coaches. No particulars of the 
equipments are yet to hand. 


Bradford: Electricity Extensions.—The large scheme of 
extensions to the electricity undertaking prepared by tho 
City Electrical Engineer, Mr. T. Holes, and referred to at 
length on page 448, has been passed by the City Council. 

Chester: Electricity Output.—The output of electrical 
energy during the past year exceeded that of the previous year 
by nearly a quarter inillion units. In spite of the price of 
coal having gone up considerably, the generating costs per 
unit have been reduced to 0'889d., which is less than in the 
previous twelve months, 

Edinburgh: Electric Lighting Profits.—The Electric Light- 
ing Committee has recommended that the surplus of £2,169 
in hand upon the electricity undertaking should be devoted 
to the reduction of the capital account, and not to the relief 
of rates as is the opinion of a number of members of Council. 
_ Kingston-on-Thames: Electricity Accounts.—The accounts 
of the electricity undertaking for the past year show a net 
. loss of £1,255. This is mainly attributable to the increased 

cost of coal, which represented an additional outlay of £1,094 
during the year. Public street lamps in the main roads have 
been chahged,from the open type of arc lamps to clusters 
of high power metal-filament lamps, and this change 
has brought about a marked improvement in the lighting. 
It has also enabled the shutting down of special high-tension 
continuous-current arc lighters at the power station, as the 
supply for the new clusters is taken from the low-tension 
distribution system. Im spite of the unsatisfactory financial 
result, over which; as mentioned above, the Committee or 
the staff had very little control, the officiency in the running 
of the undertaking has been increased as compared with 
previous years. 

London: L.C.C.: Protective Devices.—Since the recent 
serious breakdown of plant at the Greenwich Power Station, 
consideration has been given by the Highways Committee to 
the question of arranging for the installation of protective 
devices with a view to guarding against breakdowns in the 
future, and localising them when they occur. The Chicf Officer 
of Tramways, Mr. A. L. C. Fell, has conferred on the subject 
with Mr. G. W. Partridge, Chief Engineer to the London 
Electrice Supply Corporation, and a scheme has been sub- 
mitted, estimated to cost £25,000, for dealing with the two 


8.000-kw. generators recently ordered from the British 
Westinghouse Co. This has been approved by the Highways 
Committee. 

Middlesbrough: Electric Lighting Tariff.—Mr. Н. M. 


Taylor, the Borough Electrical Engineer, has presented a 
report with regard to systems of charging for electricity supply. 
This report, which is to be printed and considered later, is, 
it is stated, against the adoption of the rateable value system. 

Nuneaton: New Plant.—Rcference was made in this column 
last week to a new turbo-generator which has lately been 
started up. The plant, however, was incorrectly described, 
and should be a 500-kw. Willans-Siemens mixed-pressure 
turbo-generator. 

Stoke-on-Trent: Electricity Accounts.— The nct profits upon 
the various power stations owned by the Corporation for the 
past year were as follows :—Burslem, £838: Hanley, £222; 
and Stoke, £299. On the Longton undertaking there was a 
loss of £141. 

West Ham: Electricity Accounts.—The figures of the 
electricity undertaking for the past year show a steady advance 
in the number of units sold for private houses, shops, and 
particularly for factories. The report points out that, owing 
to recent improvements in lamps and fittings, and the in- 
crensed attention which is being given to the question of 
good lighting and pure air in factories and workshops, this 
latter class of business is now comparatively easy to obtain. 
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With heating and cooking, also, there has been a considerable 
advance, Which it is anticipated will be considerably improved 
upon next усаг in consequence of the new taritf recently 
passed by the Corporation. The net surplus for the year 
was £495, but in considering this, allowance must be made 
for the fact that extra charges in respect of coal amounting 
to £1,400 had to be made, that there was a loss of £3,700 
from the traction supply, owing to reduction in price, and 
that new meters to the value of £192 have been purchased 
out of revenue, and also an expenditure of £500 has been 
made out of revenue upon the enlargement of central office 
buildings, alterations to switchboard, cables, &c. 


TENDERS INVITED AND 


. PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Bolton.—The Local Government Board has sanctioned loans 
amounting to £26,897 in connection with a new power 
station at the Back-of-th’-Bank. 

Bury.—Tenders are invited for a 2,000-kw. turbo-alternator 
with exciter and condenser. August 25th. (See advertise- 
ment on another page.) 

Sanction to loans amounting to £55,000 for electrical . 
extensions is to be sought. 

Doncaster.—A loan of £12,500 for electrical extensions has 
been inquired into. These extensions are mostly in con- 
sequence of additions to the Corporation’s limits of supply, 
and the development which is anticipated in the new colliery 
district of Brodsworth. 

Dublin.—Tenders are invited for feed pump, pipework, steel- 
work, &c, August 26th. (See advertisement on another 
page.) 

Felixstowe.—A Local Government Board inquiry is to be 
held regarding a loan of £4,729 for the electricity undertaking. 

London: Hammersmith.—Tenders will shortly be invited 
for a twelve-months' supply of cables and high and low- 
tension switchgear. 

Long Eaton.—A loan of £10,000 for electrical extensions 
has been inquired into, and the extensions include a 500-kw. 
generating set. ЖА 

Willesden.—A Local Government Board inquiry is to be held 
regarding a loan of £4,667 for the electricity undertaking. 


Wiring 


The following particulars relate to new buildings about to be 
erected, or important alterutions and extensions in existing 
buildings. Wiring contractors ате recommended to make 
inquiries to ascertain whether electrical work will be required. 

Barnet.—New infirmary. 

Barrow-in-Furness.—New public baths (£15,900). 

Belfast.—Cinematograph theatre, Falls Road. Architect, 
W. Y. Moore, 35 Royal Avenue. 

Cheltenham.—New municipal offices (£9,500). 

Eastbourne.—New workhouse buildings. ` 

Hull.— Picture theatre. 

London: Greenwich.—Flementary school, Charlton Road. 

Port Talbot.— Offices, &c., for the Port Talbot Steel Co. 
Architect, G. Moxham, 18 Castle Street, Swansea. 

St. Marychurch  (Torquay).—LElectric lighting is to be 
installed in the parish church. | 

Stalham (Norwich).—Enlargement of town hall. 

Sunderland.— Extensions to the eye infirmary (£20,000). 


Miscellaneous 
Bradford.—After having received reports upon electrical 
and gas lighting for street purposes, & Special Finance Com- 
mittee has recommended the adoption of electricity for certain 
streets in the town. 
London: L.C.C.—Tenders are invited for the provision of 
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testing plant for polyphase electricity meters. An offer by 
Dr. C. V. Drysdale to prepare the specification and superintend 
the installation of the plant for ten guineas, and make tests 
for a further ten guineas, has been accepted. 

Hammersmith.—The Works Committee recommends that 
fifty existing gas lamps in side streets be converted to 
incandescent electric lighting. 


South Africa.—A supply of 36,000 metal-filament lamps is - 


required by the South African Railways Administration. 
Further particulars, 73 Basinghall Street, Е.С. 


—————— i 


TENDERS RECEIVED AND ACCEPTED 


Belfast.—The tender of Bertram Thomas for 8 switchboard 
panel has been accepted. , 

Falkirk.—The contract for A.C. meters has been given to 
Chamberlain & Hookham, Ltd. 

London: L.C.C.—The following tenders have been received 
for the electric lighting of the new fire station at Hackney : 
G. E. Taylor & Co., £162; Tredegar & Co., £196; H. J. Cash, 
& Co., £288 7s.; Finch & Wheeler, £254 7s.; Cox-Walkers, 
£357. The first-named tender is recommended for acceptance. 

The following tenders have been received for switchgear 
at the Shoreditch, Camberwell and Woolwich sub-stations, and 
.the central car repair depót: Spagnoletti, Ltd., £999 14s.; 
Johnson & Phillips, £1,068; Ferranti, Ltd., £1,100 бв.; 
Switchgear & Cowans, £1,140 18s.; Eckstein, Heap & Co., 
£1,830 15в.; A. Reyrolle & Со., 21,887 lis. The tender of 
Messrs. Spagnoletti, Ltd., has been recommended for accept- 
ance. | 

The Port of London Authority, which recently authorised 
an expenditure of £104,000 upon the electrical equipment of 
its docks, has received tenders for the supply to the Albert 
Docks of forty-three electric luffing cranes of 60 ft. radius, 
with a lifting capacity of 30 cwt. at ordinary speed, and 
3 tons at a slower speed. 

Northwood.—The tender of the Northwood Electric Light 
- & Power Co. has been accepted for street lighting. 


We learn from the British Thomson-Houston Co., Ltd. 
(Mazda House, 77. Upper Thames Street, E.C.), that the 
United States Government has issued instructions that Mazda 
lamps shall be exclusively used in future in all Government 
installations. The lamps have to pass stringent tests before 
acceptance, and conform to a strict specification. 
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APPOINTMENTS AND PERSONAL NOTES | 


We learn that Mr. E. P. Barfield, who for the past six 


years has been Manager to Messrs. Siemens Bros. Dynamo 
Works, Ltd., incandescent lamp and fittings department, has 
accepted an important position with the Edison & Swan 
United Electric Light Co., Ltd., with whom he was connected 
at the outset of his career. We understand, however, that 
Mr. Barfield will not actually be leaving Dalston Works for 
some little time. 

Acting under medical advice, Mr. Alfred Clough has 
resigned his position as Consulting Electrical Engineer to 
the Liverpool Corporation. The Electricity Committee has 
passed a resolution placing on record their appreciation of 
the services rendered by Mr. Clough in his past management 
of the electricity undertaking. 

The Leicester Electric Lighting Committee recommend 
that the salary of the Chief Electrical Engineer, Mr. T. R. 
Smith, be increased from £600 to £900 per annum by annual 
inereases of .£100. 

In consequence of Mr. R. N. Mayne being appointed 
Borough Electrical Engineer at Redditch, Mr. L. H. Saynor 
has been appointed Chief Assistant Electrical Engineer at 
Erith, at a salary of £160 per annum, rising to £200. Ап 
additional shift eneineer is to be appointed. 

Partner required for electrical contracting business in 
London. (See an advertisement on another page.) 

An assistant electrical engineer is required by the Port 
Elizabeth (S.A.) Council. Salary, £500 per annum. Applica- 
tions to Davis & Soper, 54 St. Marv Axe, London, Е.С. 


Plumber-jointers required by British Insulated & Helsby 
Cables, Ltd. (See an advertisement on another page.) 

A Clerk of the Works to supervise the construction of a 
refuse destructor, generating plant, sub-station and laying of 
mains is required at Rhondda. (See advertisement on another 


page.) 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Messrs. George Smith & Son of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 


Price of Copper. 


bars c.i.f. port of arrival, quoted on Tuesday night, was 
£69 to £69 10s. (Last week, £66 5s. to £66 15s.) 

Works Holidays.—The Electrical Power Storage Co., Ltd. 
(Millwall, E.), will be closing their works from Friday evenin 
next to Monday morning, August llth, but a small staff wi 
be at the offices to deal with urgent correspondence. 

The Union Electric Co., Ltd., will close their offices and 
stores on Monday and Tuesday next, and their works from 
Monday the 4th until Saturday the 9th, re-opening on Wednes- 
day the 6th and Monday the 11th respectively. 

Annual Picnic.—Some thirty members of the staff of the 
Synchronous Co. (32 and 34 Clerkenwell Road) made a launch 
excursion from Kingston to Windsor and back on July 19th. 

Electrical Novelties.—We are asked by the General Electric 
Co., Ltd., to state that the new pocket lamp in the shape 
of a pistol, which we illustrated on page 482 of lgst week's 
ELECTRICAL ENGINEERING, is to be known under the trade name 
of the '' Defiance.”’ 

Liquidations.—A meeting of the creditors of the Miners’ 
Lamp Electric Lighting Co., Ltd., will be held at the office 
of the liquidator, James Blakey, 42 Spring Gardens, Man- 
chester, on August 12th, at 12 noon. 
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COMPANIES' DIVIDENDS, REPORTS, 


MEETINGS, &c. 


London Electric Supply Companies.—The County of London 
Electric Supply Co. has announced an interim dividend of 5 per 
cent. per annum on the ordinary shares. А 5 per cent. interim 
dividend has also been declared on the ordinary shares of the 
West-End undertakings of the Charing Cross, West End & City 
Electricity Supply Co. £17,747 is carried forward. Оп the 
City undertaking £10,401 is carried forward after debenture 
interest, and preference dividends are provided for. A 4 per 
cent. interim dividend has been declared by the Metropolitan 
Electric Supply Co. 

Bombay Electric Supply.—At the meeting recently a total 
increase of revenue of 1528 per cent. was reported. After 
deducting debenture and preference interest, and placing 
£22.000 to depreciation, an available balance of £35,072 re- 
mained, including £7,385 brought forward from last year. 
A 5 per cent. dividend is to be paid, with £5,072 carried 
forward. The total energy supplied has increased by 30 per 
cent., but the generating costs show a decline due mainly to 
the better efficiency of the new Kussara station which replaces 
that at Wari Bunder. 

Brush Electrical Engineering Co.—The accounts for 1912 show 
a deficit of £7,710. After paying debenture interest this in- 
creases the debit balance to £243,442. 


NEW COMPANIES 


HYDRAULIC POWER CO. OF SCANDINAVIA.—Capital, 
£425.000. To acquire and work water-power concessions and 
adopt an agreement with the Hydraulic Power & Smelting Co. 
The first directors are R. Blakstad, S. Huldt, A List, E. Rarel. 
and J. A. Stirling. | 

SEVENOAKS & DISTRICT ELECTRICITY CO.—Capital, 
£140.000. In order to meet the requests for an early supply, 
the directors are establishing a temporary generating station. 

CENTRAL ARGENTINE LIGHT & POWER СО., 3 London 
Wall Buildings, E.C. Capital, £100.000. To erect generating 
stations on the San Juan River and elsewhere. 
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: SUMMARY | 


THE annual report of the City Engineer to the Cor- 
poration of London contains notes on the street lighting 
in the City and other matters of interest. (Page 452.) 


THE conversion of a mill in the Birmingham district 
where brass, copper, and white metal is rolled, to 
electric drive is described in an illustrated article. The 
space gained by the removal of the old steam plant 
has enabled & considerable amount of new machinery to 
be added to the mill. (Page 453.) 


WE are able to give from notes: sent us by a corre- 
spondent some particulurs of & 4,800-kw. power trans- 
mission projected in connection with the Mount Lyell 
Mines, Tasmania. (Page 454.) 


A MOTOR-DRIVEN centrifugal disintegrator for foundry 
sand is illustrated and described. (Page 455.) 


THE patent specifications of particular interest to 
mining electrical engineers and electro-metallurgists 
published during the preceding month include some 
dealing with miners’ safety lamps and electric furnaces 
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for the production of sulphur-free iron, and some cover- 
ing electrolytic refining processes. (Page 456.) 


A NEW design of commutating pole motor giving 
good ventilation and high efficiency has been intro- 
duced. (Page 456.) 


Desiaxs for a solenoid-operated circuit breaker are 
given ih our Questions and Answers columns. (Page 
457.) 


THE specifications published last Thursday include 
one for a water-cooled, three-phase furnace for fixing 
nitrogen, by E. Kilburn Scott; one for a construction of 
salient pole high-speed rotor, by F. Ljungstróm; and 
one dealing with the improvement of speech over long 
telephone lines by the use of shunts at intervals, by 
Е. A. Becker. The patent for electrice clocks, by T. J. < 
Murday, which was allowed to lapse, has been restored. 
(Page 458.) 

À CONVENIENT machine for crushing coal and taking 
samples for testing has been introduced. (Page 459.) 


IN consequence of the decision in the Tottenham 
tramway rating case, the Accrington Corporation has 
had to refund certain sums deducted on the strength 
of the Appeal Court's judgment which has now been 
reversed.-—O wing to the extraordinary diminution in 
receipts on the L.C.C. tramways in different parts of 
London, many Borough Councils have agreed to a re- 
valuation for rating purposes. rhe Islington Council, 
however, refused, but the НЕ "Courts have ordered a 
revaluation to be made in this case also.—Owing to the 
influx of water in the Loetschberg Tunnel the full 
service of electric trains has had to be postponed. 
(Page 459.) 

We refer to the latest edition of the Post Office Wire- 
less Telegraph Handbook.—For the protection of 
wireless aerials against lightning risks it has been sug- 
gested that & double pole, two-way switch should be 
used for carthing both the aerial and the metal guy 
ropes. (Page 459.) 


INTERESTING revisions in tariffs for domestie supplies, 
other than lighting, have been made at Glasgow and 
Beckenham.—There was a net profit of £7,520 on the 
Glasgow electricity undertaking last year, after pro- 
viding £50,000 for depreciation.—The Lytham Council 
is considering taking a supply in bulk instead of erect- 
ing its own power station.—AÀ large eleetrie supply 
scheme in Bavaria is referred to.—A curious position 
has arisen in regard to the Kingstown electric lighting 
Order, the Board of Trade having abandoned the Order 
owing to opposition in the House of Commons. The 
promoters, however, are taking steps in the matter. 
(Page 461.) 

AN expenditure of £9,500 is contemplated at 
Limerick and £21,500 at Tauranga (N.Z.).—Switehgear 
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is required at Burton-on-Trent, and st Canberra (Aus- 
tralia).—Estimates are being prepared for mains and 
services extensions at Accrington, and electric lighting 
schemes are under consideration for Ballater, Lurgan, 
and Egypt. (Page 461.) 


Tae Brush Electrical Engineering Company's report 
for last year explains the deficit of £7,710 as being due 
to the coal and other strikes, the extra expenditure 
incurred by the Workmen’s Compensation and the 
Health and Unemployment Insurance Acts, and the 
fact that many contracts completed during the year 
were undertaken when lower prices prevailed a few 
years ago against which the cost of materials has risen 
since. The scheme of capital reorganisation has been 
postponed until the publication of the current years 
accounts. (Page 462.) 


STREET LIGHTING AND OVERHEAD WIRES IN 
THE. CITY OF LONDON 


"ГНЕ annual report of the City Engineer, Mr. Frank 

Sumner, to the Improvements and Finance Committee 
of the Corporation of London, states that at the end of 1912 
there were 829 open-type arc lamps in use. These were 
maintained by the City of London Electric Lighting Co. at 
£26 per lamp. There were also 94 Oliver and Excello flame 
arcs maintained at £17 10s., and 45 metal filament lamps (21 
of these. were of 75 c.p., 12 of 100 epe 9 of 200 c.p., 1 of 
800 c.p., and 2 of 600 c.p.) in use during the year. Last 
year there were 832 open arcs, 92 flame lamps, and 46 metal 
filament lamps.: The number of defective lamps reported 
was 68, for which deductions from the accounts amounting 
to £18 bs. 2d. were made. 

As a result of 69 notifications by the Corporation 2 miles 
1,803 vards of disused overhead wires were removed by the 
owners. During the year the number of private owners and 
companies owning overhead lines was 180 and 12 respectively 
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compared with 185 and 18 last year. Special attention has 
been given to the question df lines crossing roofs at a less 
distance than 6 ft., and as a result many removals have been 
ordered. There were given 429 notifications of defective 
materials, 125 of broken wires, and 168 of other contraven- 
tions of the bye-laws. The report also states :— 

" Although the exchange telephone systems of the Post 
Office have been greatly extended. there is still a small 
demand for private ‘direct’ lines. The necessity of an 
immediate connection for business purposes is one cause of 
this increase, and there is nothing to prevent such lines 
being erected by wiring contractors for firms having premises 
in more than one part of the City, or between one or more 
different firms, subject, in the latter case, to license from 
Н.М. Postmaster-General.” 

No less than 4,493 notices were given during the year by 
the Post Office to open manholes for repairs, exclusive of 
inspection, whilst 335 new services were laid, and several 
new boxes constructed. The City of London Electric Light- 
ing Co. gave notices for laying 200 services, and for the 
construction of 9 new boxes. The Charing Cross, West End, 
& City Electricity Supply Co. gave 118 notices for laving 
services. 


The ‘* Northampton’’ Magazine.—The most recent issue of 
the Northampton Polytechnic Institute Day Students’ Union 
чк contains a biography of Professor В. Maullineux 
Walmsley, abstracts of several engineering papers contributed 
by past and present students, as well as some miscellaneous 
information relating to the doings of the Students’ Union. The 
latter is a particularly active body in the matter of enter- 
tainments. 


Defrauding a Supply Company.—At Hebburn Police Court 
last week George Hunter, a labourer, was fined 40s. and costs 
or one month in default for short-circuiting a slot meter. The 
fraud had been going on for about two months, and the Northern 
Counties Electricity Supply Company has lost about 7s. 64. 
When the meter inspector called he noticed pins being removed 
from the wires by another person who was also charged, but 
was unable to attend at the Court, on account of illness. The 
case against this defendant. Margaret Bruce, was adjourned 
for two weeks. 
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NEW ASSISTANT (reading out instructions in absence of engineer) :—'' If а feeder circuit-breaker blows out within 
five minutes of its being replaced, something serious is the matter and : 


SWITCHBOARD A 


so if it will hold out another minute we shall be all right." 


TENDANT (trying to blow arc out) :-—'* We have been trying to blow this out for four minutes, 
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Correspondence on any of the subjects dealt with in this , 


Section is cordially invited from our Readers. 


The Editor is willing to insert letters over & nom de plume, 
but Correspondents should send their full names and addresses 
in all cases. 

Letters should be addressed, “Тнк Ертов, ELECTRICAL 
ENGINBERING, 205-206 Temple Chambers, London, E.C.," and 
should reach this office by the 21st of the month. 


Correspondents are requested to write on one side of the 
paper only. 


ELECTRICAL DRIVING. IN А METAL MILL 


E are enabled, by the courtesy of Messrs. George 

Johnson & Co., to give an account of the conversion to 
electric drive of their mills in the Birmingham district, where 
ET copper and white metal is rolled cold in non-reversing 
rolls. 
The mills were originally driven by two main steam engines. 
One, of 250 I.H.P., was used to drive the brass and copper 
mill, which contained nine pairs of rolls varying in size from 
15 in. by 10 in. to 80 in. by 22 in., while the white-metal mill, 
which contains thirteen pairs of rolls varying in size from 
12 in. by 18 in. to 20 in. by 72 in., was driven by a 150 I.H.P. 
engine. In both cases heavy flywheels were mounted on the 
main shafts of the roll train, and the drive was through spur 
gearing. Energy is now taken from the H.T. mains of the 
Birmingham Corporation Electric Supply Department at 
5,000 volts 25 cycles, three phase. To guard, as far as 
possible, against failure of supply, H.T. feeders are brought 
into the works sub-station from two of the Corporation's sub- 
stations. 

From the consumers’ panel, which, together with the two 
feeder panels, is the property of the Corporation, three Н.Т. 
cables are carried on porcelain insulators to three oil-immersed 
switches controlling three transformers of the British Westing- 
house Co.’s make; two of these are of 250 and 150 k.v.a. 
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Fic. 1.—Brass AND СОРРЕВ MILL DRIVEN BY MOTOR 
Brtow тне FLOOR. 


capacity for power purposes, the ratio being 5,000/440 volts, 
and the third of 6 k.v.a. capacity for lighting, with a ratio 
of 5,000/110 volts. All the transformers are three-phase. 
The secondaries of the power transformers are connected 
through switches to the bus bars of the L.T. switchboard. 
From this board cables are run to the large motors and 
distributing fuse boards. Mounted on the switchboard and in 
circuit with each of tho outgoing cables is à Dorman & Smith 
“ handle " type choking-tube fuse, also ammeters and integrat- 
ing energy meters. Where the distributing cables are of large 
section, and the length of runs considerable, they are three- 
core, paper insulated and lead covered. In all other cases 
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the cables are V.I.R., either wire armoured or taped and 
braided, and carried in galvanised steel tubes. 

The conversion was commenced by taking out the steam 
engine in the brass and copper mill, driving instead by means 
of & 250-B.H.P. Westinghouse motor, placed in a specially 
constructed chamber below the floor-level of the mill. This 
motor is of the three-phase slip-ring type, the synchronous 
speed being 250 r.p.m. The drive on to the roll train is by 
means of а spur wheel and pinion, the latter being mounted 
on a short shaft connected to the motor through a Bandy 
flexible coupling. Three grid-type resistance units which are 
connected in series with the rotor cables, are designed so 
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Fic. 2.—100-H.». Motor DRIVING Ware METAL MILL. 


as to give a slip of 10 per cent. at full load of the motor, 
and thereby make use of the energy stored up in the flywheel. 
A three-pole oil-immersed stator switch fitted with overload 
releases and an ammeter, also a liquid-type rotor rheostat 
are fixed in convenient positions on the wall of the mill. 
The slip resistances were not fitted until the motor had been 
in operation for some time, апа it is interesting to note 
that since their installation not only have the peaks in 
the load been less pronounced, but the drive has been much 
sweeter, and this without any appreciable increase in the 
consumption of energy. 

Fig. 1 is a view of this mill, the motor chamber bein 
the floor, at the extreme right of the picture! The 
can be clearly seen. 

After having thoroughly convinced themselves of the advan- 
tages of electric driving, Messrs. Johnson decided to take 
out the steam engine in the white-metal mill and replace 
it with a motor. Floor space being valuable, it was decided 
that the space occupied by the engine should be available 
for manufacturing purposes. The motor was therefore placed 
in a cellar adjoining the mill and driven up diagonally on 
to the flywheel of the main roll train. A 100-B.H.P., three- 
phase, slip-ring motor of the Phenix Dynamo Manufacturing 
Co.’s make was installed. This machine runs at 750 r.p.m. 
and is fitted with roller bearings. 

Mounted on the extcnded motor bed plate is a second 
motion shaft running at 243 r.p.m. and driven through a 
paper pinion and machine-cut cast-iron spur wheel. The 
drive on to the flywheel is by a heavy laminated Hendry belt. 
The rim of the flywheel was upwards of an inch out of truth 
radially, and was, moreover, only 12 in. wide. This was 
too narrow for a belt to transmit the required power. Both 
these difficulties: were got over by building up a steel rim 
in two halves of boiler plate 22 in. wide by 1 in. thick. The 
plate was secured to the wheel ЪФ angle brackets bolted 
to the side of the rim by l-in. through.bolts. The rim of 
the wheel was drilled and tapped, and fitted with set pins, bv 
means of which the built-up rim war centred and given 
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udditional security, the ends of the set pins being rivetted 
over flush with the face of the new rim. This arrangement 
has proved quite satisfactory. | 

Grid-type slip resistances which give 10 per cent. drop in 
speed at full load are connected in the rotor circuit of the 
motor. 

Owing to the combined operation of the slip resistance and 
the "give" of the belt, a very smooth drive free from shocks 
to the motor is obtained. The change over from the steam 
to the electric drive was effected in a few hours without any 
time being lost in the mill. Fig. 2 is a photograph of the 
100-B.H.P. motor in the cellar with the belt going up to the 
flywheel in the mill above. Fig. 3 shows one corner of the 
mill; the flywheel, with belt, can be clearly seen, and also 
the motor control gear on the wall, comprising reversing 
switch, ammeter, oil-immersed stator switch with automatic 
releases, and rotor rheostat. It may be mentioned that 
the reversing switch fitted to this motor and also to the 
250-h.p. motor previously described have proved of great 
convenience when dealing with a ''sticker"' in the rolls. 

On the removal of the steam engine mentioned above there 
was no further need for the boilers, so they were taken out 
and in their place was erected a two-storey building with 
cellar in which the following new ,machinery for dealing 
with tin foil was installed, consisting of one pair of breaking- 
down rolls, 12 in. diameter by 20 in., driven by a 50-h.p. slip- 
ring motor: one pair of intermediate rolls, 12 in. by 18 in., 
driven by a 15-h.p. squirrel-cage motor; three pairs of finish. 
ing rolls; 9 in. by 18 in. One of these is driven by а 25-h.p. 


Fic. 3.—WHuHITE METAL Мил, SHOWING RECONSTRUCTED 
FLYWHEEL DRIVEN KROM BELOW. 


motor, and the other two by variable-speed, squirrel-cage 
machines, each having outputs of 13, 83, 64, B.H.P., at 
715, 480, 365 r.p.m. full-load speed. Nine cables are brought 
out from each variable-speed motor to a special pedal-operated 
tramway-type controller having a ratchet motion, во 


arranged that on depressing the pedal the motor starts up, 


on the lowest speed, successive depressions of the controller 
raising the speed. A hand-operated lever enables the reverse 
series of operations to be effected. As these two pairs of 
rolls are used for very fine work it was found by experience 
to be necessary to have variable-speed motors, because what 
is a reasonable speed for rolling when once the metal is started 
in the rolls is altogether too fast for starting. This point will 
be appreciated when it is stated that Messrs. Johnson can 
roll down to 000075 in. in lead foil and 13,000 sq. in. to the 
lb. in pure tin; tin or lead foil of this thickness being exceed- 
ingly fragile. With the three speeds above mentioned any 
thickness of metal can be dealt with expeditiously and with 
ease. In addition to the motors already described, there are 
five machines varying from 5 to 15 B.H.P. installed in different 
parts of the works and used to drive embossing and tinning 
rolls, pumps, and fitting shops, &c.; these are all squirrel- 
cage machines having star-delta starters. 

As in the event of an accident occurring it may be a matter 
of vital importance to bring the rolls to rest in the shortest pos- 
sible time, an emergency switch has been provided at each pair 
of rolls connected to cach of the two large motors. These 
switches are connected up in series with the no-volts release 
coils on the starters by means of two No. 18 S. W.G., У.Н. 
cables run in G.T. corduit: the switches are placed on the 
roof trusses, and are operated through two cords with a red 
handle at the end of one and a black handle at the end of 


the other. The red handle, which hangs lowest, and is the 
most obvious to a man in a hurry, has to be pulled to stop 
the motor. 

The whole of the premises are electrically lighted by metal- 
filament lamps of 100, 50 and 25 watt capacity, those of the 
largest size being used for general lighting in the large 
mills. When a high-tension power supply is taken from the 
Birmingham Corporation mains they allow energy for light- 
ing to be taken at the same rate as for power; as Messrs. 
Johnson obtain their energy at O'8ad. per unit, this obviously 
puts all rival methods of illumination out of court. 

As regards economy, Messrs. Johnson state that the cost 
of electrical energy is considerably less than was the cost 
of coal alone, apart from the cost of coal and ash handling, 
stoker's wages, oil and water, &c. 

On the score of convenience, the installation above described 
has fully justified itself. As current is obtained from the 
Corporation supply mains, energy is available at any moment 
day or night. Тһе saving in space has been so considerable 
that a large addition to the revenue earning plant has been 
made, which could not otherwise have been done owing to 
the cramped position of the works. Also the annoyance 
caused by dirt and dust due to coal and ash handling, and 
the obstruction caused by carts and barrows bas been got rid 
of. i 


In conclusion, we wish to express our thanks to Messrs. 


_ G. Johnson & Co. for permission to describe their interesting 


installation, and to Messrs. Moffett and Rosher, the Consulting 
Engineers, who designed and supervised the scheme, for 
furnishing us with the technical particulars. 


WATER POWER SCHEME FOR THE MOUNT 
LYELL MINES 


E have received from Mr. G. W. D. Moffat, of Sydney, 

some interesting notes on the large water-power scheme 
projected by the Mount Lyell Mining and Railway Co. of 
Tasmania, who have decided to instal generating plant and 
transmission lines at a cost of some £100,000 for utilising the 
power resources of Lake Margaret. This lake, in Southern 
Tasmania, is about eight miles from Queenstown, which is the 


. mjning town for Mount Lyell, at an altitude of 2,140 feet, and 


is 140 fect deep in places. The catchment area is 72 square 
miles. The rainfall recorded last year was 150 in., and was 
evenly distributed throughout the year. The lake has never 
been known to freeze. It is the intention of the Company 
to convey water from this lake from a depth of 20 feet for a 
distance of about three miles to a site where a high-tension 
three-phase power station will be erected, and current will be 
conveyed from this point for a distance of five miles, where a 
sub-station will be situated in the immediate vicinity of the 
now existing power house at Queenstown. The water will be 
conveyed for a distance of 108 chains by means of substantial 
wooden pipes, along fairly level country, until the pressure is 
increased by a steep gradient, and here steel pipes will lead to 
the power house at the foot of the incline down a gradient of 
1 in 14. The static head available will be 1,152 feet. The 
discharge from the turbines will flow into a stream -some 
3 chains away. The work of clearing away the forest for the 
transmission conductors and pipeline is almost complete; an 
extra haulage plant is in the course of construction for the 
purpose of laying the pipes, and the site for the power station 
is almost cleared. 

The power plant will consist of four 1,750 b.h.p. water 
turbines or Pelton wheels direct coupled to four 1,200 kw. 
alternators. Current will be transmitted at 6,600 volts to the 
sub-station, where by means of eight 700 kw. transformers 
the pressure will be converted to 500 volts 50 cycles. Motor 
generators will also be installed for obtaining D.C. for 
driving some of the machinery, which requires a flexibility of 
speed control. Two of the alternators are to be used as 
spares, although the transmission line is to be of ample 
capacity to carry the full output of the station. 

It is interesting to note that in the last twenty. years 
roughly 14 million tons of timber obtained from the neigh- 
bouring forests has been consumed as fuel, and the Company's 
fuel bill per annum exceeds £50,000. Mr. Wright, the Com- 
pany's Chief Engineer, has estimated that under present 
conditions they are paying between £24 and £26 per b.h.p. 
per annum, and that by the installation of the new power 
plant, power will cost the Company slightly under £8 per 
b.h.p. per annum. These figures include all such jtems as 
depreciation, interest on capital outlay, wages, maintenance, 
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A CENTRIFUGAL DISINTEGRATOR 


MOTOR-DRIVEN centrifugal disintegrator, especially 
intended for moulding sand for foundry purposes, has 
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CENTRIFUGAL DISINTEGRATOR. 


recently been put on the market by the Maschinenfabrik 
Oerlikon (Oswaldestre House, 34-35 Norfolk Street, Strand, 
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W.C.). As may be seen froin the accompanying illustration, 
the machine is compact and rigidly constructed. The frame 
is formed of four pillars bolted on to an iron base ring; and 
these pillars support the outer casing, which consists of a 
circular cover plate, carrying а feed hopper and supporting 
a wide conical flange, which extends downwards and acts as a 
shield to prevent dispersion of the sand treated in the machine. 
Below this hood, which is easily detachable, is mounted э 
vertical electro-motor, completely enclosed in a dust-proof 
casing and secured on the pillars by bolted crogs arms. Keyed 
on to the upper end of the motor shaft is a horizontal disc, 
provided in the -neighbourhood of its periphery with three 
concentric rows of staggered pins of circular cross-section. 
The sand shovelled into the feed hopper is flung outward 
radially by the centrifugal force against the rows of pins, 
between which it passes, to fall down against the flange of 
the hood in a finely-divided condition on to the floor, where 
it accumulates in an annular heap, and can then be removed. 
for use. Any particles of iron in the sand will collect in the 
middle of the horizontal disc, and in front of the rows of 
pins, whence they can be easily removed after the cover is 
taken off. ` No further screening is required, even if the sand 
is to be used direct for moulding machine parts, &c. A 2-h.p. 
D.C. or three-phase motor running at about 960 r.p.m. is 
provided, and the machine can deal with between 6 and 10 cwt. 
of sand per minute, which is as much as two or three men 
can keep on shovelling into the hopper. A saving of 50 per 
cent. in wages is claimed over hand screening. The complete 
machine measures about 4 ft. in height by 8 ft. in diameter, 
and needs no special foundation. 


New Mining Regulations.—It has been officially announced by 
the Secretary of State for the Home Department that the 
General Regulations under the Coal Mines Act, 1911, will come 
into force on September 15th. The regulations in so far as 
they affect the use of electricity in mines have been dealt with 
in ELECTRICAL ENGINEERING, February 6th, p. 74, May Ist, 
p. 244, and June 3rd, p. 395. 


Gas Ignition by' the Filaments of Incandescent Lamps.— The 
United States Bureau of Mines has recently published the results 
of a large number of tests carried out to determine whether 
standard and ordinary miniature incandescent lamps with both 
carbon and tungsten filaments cause ignition of gas at rest. It 
was found that the naked carbon filaments of standard lamps, 
burning at rated voltage, will invariably ignite explosive gase- 
ous mixtures. If gas can reach the filaments of standard lamps 
without breaking the filaments or producing partial combustion 
within the bulbs, the explosive gaseous mixture is sure to be 
ignited. Several sizes of both standard and miniature lamps, 
when smashed while ‘burning at rated voltage, will ignite gas. 
Standard lamps that do not usually ignite explosive gaseous 
mixtures may do so if the broken pieces of the filament cause a 
short circuit when the lamps are smashed. Low candle-power 
lamps of high voltage are less likely to ignite gas than those 
of higher candle-power or low voltage. The experiments did 
not prove conclusively that the spark occurring when filaments 
are broken is not the cause of gas ignition, but they gave 
support to that view. It was conclusively shown, however, that 
glowing filaments may ignite gas independently of any sparking. 


Prosecutions under the Special Rules.—At Chesterfield ор 
July 19th Mr. T. H. Elliott, Manager of the Langwith Colliery 
of the Sheepbridge Coal & Iron Go. , was summoned for the 
following alleged breaches of the electrical special rules: (1) 
Neglecting. to earth the metallic covering of & lamp-holder. 
(2) Not protecting live parts of a switch and fuse. (3) Not 
having a metallic switchbox earthed. The case arose out of 
the death of a lad who had apparently received a shock from 
touching an unearthed lamp-holder which had become live. 
The other two charges were the result of an examination 
made after the accident. Mr. Robert Nelson, Electrical In- 
spector of Mines, gave evidence as to the danger of such non- 
earthed parts. 'The defence was that the manager had taken 
every reasonable precaution by the appointment of qualified elec. 
tricians to prevent contravention of the electrical rules. The 
Bench imposed a fine of £1 and £5 5s. as costs in regard to 
the ''non.earthed lamp-holder," and dismissed the other two 
charges. 

A somewhat similar case, but where, happily, the irregularity 
was discovered without loss of life occurring, was heard at 
Nottingham on July 23rd, when Mr. J. Whyte, Manager of 
the New London Colliery of the Digby Colliery Co., was charged 
first. with ош to earth the cover of the starter of a pump. 
motor, and secondly with having a cable in the pit which was 
non-insulated in parts. When it was explained that on the 
inspector’s visit the starter was under repair, the first charge 
was withdrawn, but as regards the second charge, which related 
to a cable which was so worn that the conductor was bare in 
places, a fine of £5 with £3 3s. costs was imposed. It was 
stated that the proprietors of the pit had been spending on an 
average £75 per week latelv in remedving existing defects. 
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ELECTRIC MINING AND METALLURGICAL 
PATENTS OF JULY 
Mining. 

The specifications of particular interest to mining electrical 
engineers, which have been published by the Patent Office 
during July, include in their number No. 8,908 of 1912 by 
E. A. Hailwood, which describes an igniting point for oil 
safety lamps having several radiating arms, so that one arm is 
always in position for igniting the wick whatever the position 
of the screw wick adjuster. This is an improvement on the 
design described in specification No. 18,415 of 1910. In speci- 
fication No. 14,202 of 1912 by W. Thomson and J. H. 
Rothwell, a locking gear for an electric safety lamp is 
described, which allows the light to be switched on and off 
by a partial rotation of the upper and lower parts of the lamp, 
when the lamp is locked with either the lead plug or mag- 
netic arrangement, or by a combination of the two. There are 
several improvements on the blasting machine described in 
specification No. 27,9184 of 1906 are given in patent No. 
22,450 of 1912 by the Sterling Telephone & Electric Co., Ltd., 
as communicated to them by Schaffler & Co., of Vienna. 
One end of the armature spindle and the driving gearing are 
supported in a single frame cast with the pole-pieces; and 
the second pole-piece is also fixed to this frame by non- 
magnetic bolts serving as distance pieces. А protruding 
sliding pin in the frame limits the motion of the driving gear 
and the clutch between driving-spindle and armature is of 
the ball type. The outer member is eccentric to the armature. 


Metallurgical. 


The patents of particular interest to electro-metallurgists 
include No. 25,858 of 1912 by Р. L. T. Héroult (New York). 
This is for a process for making high-grade pig-iron in which 
the pig as it comes from the blast furnace, cupola, or mixer 
is conveyed to a basic-lined electric furnace in a molten 
state, where the slag is maintained fluid, and is free from 
iron oxide. The atmosphere is non-oxidising, so that the 
sulphur is eliminated by the action of the slag. In speci- 
fication No. 16,001 of 1912 by V. Stobie (Stobie Steel Co., 
Sheffield) the same object is attained by subjecting the iron 
in the electric furnace to the action of an iron-free slag, 
whilst carbonic acid gas from limestone which has been added 
to the bath is made to agitate the metal. In specification 
No. 20,557 of 1912, G. Michaud and E. Delasson (France) 


describe a method of refining tin in which an electrolyte, | 


obtained by dissolving tin protochloride- in water to which 
sulphuric acid, 1 per cent. of magnesium chloride, and 1 per 
cent. of boric acid are added. The tin is removed from the 
kathodes as it is formed. Im spccification No. 24,203 of 
1912, A. L. C. Nodon (France) describes an electrolytic bath 
for recovering tin from waste tinned metals, &c., consisting 
of water 87°5 kg., sodium fluoride 60 kg., sodium pyro- 
phosphate 0°5 kg., and hydrochloric acid 60 kg. Other in- 
gredients may be substituted. In specifications Nos. 9,147 
and 24,643 of 1912 by the Maschinenbaur-Anstalt Humboldt 
(Germany), improvements in magnetic separators are de- 
scribed. The chief improvement in the first specification 
consists in providing auxiliary magnetising coils on the poles 
on rotary annular machines, so that the pole strengths may 
be adjusted independently of the main winding. An adjust- 
able ring is also provided so that the main bearing is mag- 
netically relieved of pressure on it. In the second specifica- 
tion the chief improvement consists of a design and arrange- 
ment of a single roller between the magnet poles so that the 
magnctisable particles are carricd away by sharp ribs on it. 


A NEW PATTERN OF COMMUTATING POLE 
MOTOR 


A several years of careful experimenting, Newton's, 
Ltd. (Taunton), are placing on the market a commutating 
pole motor of special construction. The magnet system (with 
the exception of the commutating poles) is of cast-iron, and 
in one piece, and the frame is ventilated so as to provide 
better ventilation in a vertical direction than hitherto. The 
construction of the field system is shown in the illustration. 
The use of cast-iron combined with the particular position 
of the main ficld coils gives a better torque curve in motors 
having series or compound field coils. Owing, too, to the 
poles being solid and of special shape, the makers find it 
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possible to guarantee an absolutely silent running machine. 
One of the chief characteristies of the construction is that 
the usual magnetic leakage is absent. This, combined with 
the shortest possible path for main flux, makes a remarkably 
economical magnet system. The no-load losses are a minimum 
and the efficiency curve is very good. In a 10-B.H.P. con- 
tinuous rated motor running at 850 r.p.m. the constant losses 


Cross SECTION or CoMMvrATING Porte Мотор. 


at full load equal 550 watts, and the variable losses 700 watts, 
giving an overall efficiency of 854 per cent. at full load, 
85 per cent. at three-quarter load, and 83 per cent. at half 
load. The weight of these machines is about the same as 
of the usual steel construction. 

A number of these machines have been supplied for quick- 
rated reversible lift motors, &c., as well as for continuous- 
rated machines. 

The temperature rise is within the standard specified by the 


British Engineering Standards Committee. 
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CITY AND GUILDS (ENGINEERING) COLLEGE 


The City and Guilds (Engineering) College, the Engineering 
Section of the Imperial College, provides complete Courses of 
Instruction leading up to, and including, the highest specialised 
instruction for Day Students, with the object of fitting them 
to take leading positions in the industrial world as Civil, 
Mechanical or Electrical Engineers; Scientific Advisers, 
Investigators or Experts in the Engineering industries ; and 
for those already practising their professions who desire to’ 
take up more advanced courses of training and research ini 
connection with the branches of Engineering in which they are : 
specialiy interested. ` | 

The Courses аге as follows :— 


MECHANICAL ENGINEERING AND MOTIVE POWER- 
Under the direction of Prof. DALBY, F.R.S., M.Inst.C. E. 


CIVIL ENGINEERING- 
Prof. DIXON, M.Inst.C. E. 


ELECTRICAL ENGINEBRING-— 
Under the direction of Prof. MATHER, F.R.S.. M.L E.E. 

The following Diplomas are awarded to students who satisfactorily 
complete Courses of from two to four years :— ` 
The Association of the City and Guilds of London 

Institute Swe b Ys E ... CA. C.G.I.) 

For admission to the Conrses qualifying for this Diploma candidates are 
required to pass the entrance or matriculation examination of the College 
held in September (application to be made not later than the first Monday): 
or to have passed the matriculation of the University of London in certain 
subjects. 

The Diploma of the Imperial College (D.I.C.) 

(For advanced specialised or fourth year work.) 

Further information and the Prospectus of the College may be 
obtained on application to the Registrar. 
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RULES, 
We invite our readers to send us questions, pre- 


QUESTIONS : ) 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 


spondents,” or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

Answers: A fee of 10s. will be paid for the-qnswer which 
we consider shows the greatest merit, and 58. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance af the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's Шесізіоп is final. 


QUESTION No, 1,350. 


It is required to operate three 20,000-volt isolating switches 
simultaneously by means of fixed handle and link gear. The 
handle will be about 9 or 10 ft. away from the switches. Ex- 
plain how you would do this, giving approximate dimensions 
of the apparatus in a sketch. The device must be mechanically 
and electrically sound, as the switches are not for a laboratory, 
but for use under the worst conditions. The gear must not 
be expensive to construct.—'' ABSONDERN." 


(Replies must be received not later than first post, August 14th.) 


ANSWERS TO No. 1,348. 

A double pole circuit-breaker is required for a 500 ampere, 
continuous-current, 100-volt supply circuit. The double-pole 
switches are to be operated by means of a solenoid (mounted 
vertically) through a toggle mechanism. The switches are to 
be jambed against the contacts in the ''On"' position. Give a 
suitable design for the toggle mechanism and switch contacts, 
&c., showing how the ''holding on pressure." and the ''initial 
pull ’’ to operate the solenoid can be ascertained. No automatic 
safety devices are required in the circuit breaker.—'' B. С.” 


The first award (105.) is given to “M. M." for the follow- 
ing reply :— 

The sketches (Figs. 1, 2 and 3) show a suggested design to 
meet the given conditions. Contact pieces of this type 
should be well made; not only should there be plenty of 
metal, but the laminations must make good contact. Some 
similar contacts under the charge of the writer are at a current- 
density of 300 amps. per sq. in., and yet, if kept in good 
order, work fairly well; if dirty they get very hot. Let the 
area of the laminations be 1:5x 2'25 = 3875 sq. in., and attach 
to end of switch lever as per Fig. 3. The slight “set” allows 
a better contact to be made, and if a saw-draft is made as 
a, this will be a further improvement. The toggle levers 
A and B (Fig. 1) are each 2 in. in length; solenoid cores 
to rise and fall 1 in. This will give a horizontal movement 
of R-0'55 in. This amount multiplied by length of switch 
lever gives а break of nearly 3 in. It will be noticed that 
P, Q and T are fixed points; to save confusion, method of 
holding P is not shown, Q is adjustable bv means of the 
nuts shown, and solenoid works round T to allow for altera- 
tion in centres. Any out-of-balance between the solenoid cores 
and the switch levers can be adjusted by means of the spring S: 
ie.. the spring will draw up the cores and open the switches 
when the solenoid is not energised. To save winding on the 
solenoid it will be best to work the iron, at beginning of stroke 
at a very low density, say 15,000 lines per sq. in., allowing for 
70 [15000 40 » 
ашал 
per sq. in. A total pull of 6 Ib. at beginning of the stroke 
should give an ample margin. Area of cores will then be 

BPA c 
79. 900,000 P-zpul in '1bs, 

per sq. ing, A=area in sq. m. 


а leakage of 30 per cent. density in gaps = 


obtained from: P= where 


Be=densitv in lines 
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^ Ne 3x72,200,000 1,444 
77710,50 x 10,500 735 
(approx.). 

The ampere-turns required may be calculated from: amp.- 
turns =0°3133 Bl, where B=density in lines per sq. in., 
|-length of gap in inches. ~. amp.-turns = 0'8183 x 10,500 x 
123,290 (approx.). 

With No. 16 D.C.C. wire and a winding space 6'5 in. in 
length we can get eighty turns per layer. Eight layers = 
8 x 80=640 turns, and at 5 amperes we have 640 х 5=3,200 
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amp.-turns. Loss in winding=22°5 watts (approx. This 
is about 0'4 watt per sq. in. of winding-surface; therefore 
temperature-rise should not be excessive. Pull at time of 
contact will very much exceed that at commencement of 
stroke; pull with different air gaps can be calculated from 
the ubove-given formule. Below the cores, at K, a thin 
disc of leather or fibre will act as a buffer, and also prevent 
any tendeney of cores to stick. 

This is but an outlined method of procedure; to treat the 
question fully in detail would take up far too much space. 
It the 500 amperes is only reached occasionally, the switch 
might be made smaller. Again, it would be an advantage 
to fit a carbon break to minimise effect of sparking; also, 
by fitting a catch, the switch could be closed, and then 
current cut off the solenoid. This would effect a saving, and 
n small magnet could be arranged to release catch when 
desired. 


The second award (5s.) is made to “8. C. J.," who writes 
as follows :— 

The design of suitable switch contacts is given in Fig. 4. 
The fixed contact blocks call for no special comment. The 
brush contacts should be of laminated copper, backed by а 
steel spring. Renewable auxiliary contacts and a magnetic 
blow-out of the usual type should be fitted to each pole. The 
general arrangement of the switches, levers and solenoid is 
shown in Fig. 6, which also gives the connections, The 
small auxiliary switch cuts in a resistanee, whieh decreases 
the ‘operating " current when the main switches are closed. 

The design. of a suitable operating solenoid is largely a 
matter of trial and experience. The initial pull required 
might be ascertained as follows, referring to Fig. 5:— 
pe M4 cap PSD. x е СО Берин 

2 cos 8, 2 d 


of solenoid: 


А where 
8—anele of toggle levers to direction of pull 
of solenoid; F=push of toggle levers; 4 =weight of half- 
moving mechanism: d=vertical distance of F from fuleruin f: 
An allowanee 


D = vertical distance of from fulerum f. 


inust be made for frietional losses. The holding-on pressure 
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Specifications Published July 3154, 1913 


A full list of these was published in our last issue. The following 
ate abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 

8,197/12. High-frequency Currents. W. Dusitirr. To im- 
prove the efficiency of high-pressure or high-frequency induction 
coils or transformers, the circuits are arranged so that in the 
primary circuit of one transformer is an adjustable interrupter, 
across which is a condenser in series with the primary of a 
second transformer, whose secondary may be connected to the 
secondary of the first transformer. Two figures. 

15,463/12. Signalling and Controlling Ships’ Courses. D. J. 
Morgan. Signals controlled by the hand-lever of a ships steer- 
ing telegraph indicate to other vessels a contemplated change 
in the course of the vessel. The helm is locked so that no 
course contrary to that indicated may be taken, and beams of 
light are projected on to the bridge so that the оћсег in 
charge can see that his orders are being carried out. Thirteen 
figures. | 

15,927/12. Arc Lamp Electrodes. M. A. Herwic. A rigid 
metallic connector extends a short way into the electrode, with 
which it is intimately connected. The projecting end of the 
connector is secured in an electrode holder. Eleven figures. 

16,014/12. Nitrogen Fixation Furnace. E. К. “солт. The 
electrodes of a polyphase furnace are arranged to give a con- 
centrated conical flame when supplied with air from beneath. А 
steam generator is arranged to form a water-cooled roof to the 
furnace, 80 that the gases from the arc come in direct. contact 
with it. Two figures. 

18,017/12. Humidifying Radiator. Н. Н. Сксхоү. It is 
arranged that the heating element can be set to different posi- 
tions within a casing which is provided with а moisture- 
producing water belt. The element may be spiral in form and 
adjustibly mounted on tie-rods which hold the parts of the 
heater in position. Two figures 

18,.:2;/12. High-prcseure Mercury Vapcuf Lamp. В.Т.-Н. 
Со. (G.E.Co., 1..1.) The idle space in the envelope com- 
municating with the sic chamber is filled with solid material so 
as to reduce the condensatic: of mercury, and thereby increase 
the pressure ‘ої mercury vapour in the lamp. Three figures. 

18,799/12. Static Spark Generator. F. Nenmer. The 
apparatus is intended for lighting gas or inflammable vapour. 

he field plates on a stationary disc are of curved form extending 
from the circumference towards the centre, and of greater 
length than the radius. Curved sections on the rotor are also 
provided. Seven figures. 

24,484/12. Salient Pole Rotating Field Mzjgnets. F. 
LiuGgSiROM. The windises are sub-divided and preferably 
formed of spirally wound strip. The sevtions lying between 
the centre and the erd are supported against centrifugal force 
by projections on the core. Air spaces are arranged between 
the projections and the next section. One figure. 

27.555/12. Loaded Telephone Lines. Е. A. Becker. This 
specification is an addition to No. 65/11. Inductive shunts are 
arranged between lead, and return at a maximum distance apart 
of 4 wave-length existing before their insertion. The total loss 
for each compensator is such that the maximum total effective 
ohmic resistance is (/y'+1—y?) times the reactance of the line 
capacity of the corresponding conductor elements from the fre- 
quency trausmitted; y is the denominator of the fraction to 
which the line attenuation is to Бе decreased. 

29.149/12. Automobile Lamps. A. A. Gonix. Two dia. 
metrically opposite stems for carrying the leading-in wires and 
a dead wire connecting the inner ends of the stems, which may 
be attached to the filament, are provided. This prevents the 
stretching of the filament. А suitable slotted retlector is also 
used to accommodate the stems, which are provided with non- 
rotatable terminals. Two figures. 

3,853/13. Leakage Telephony and Telegraphy. “сха, Ges. 
The receiving instrument is connected to the secondary of a 
transformer of which the primary and the leads connecting it to 
the submerged receivers are of very low resistance. А ship's 
hull may be connected to the low resistance primary of each of 
the two transformers necessary. Three figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on saleat the Patent Office Sales Branch, 25, Southampton 
Buildings, London, W.C., at the price of 8d. each, post free. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

Distributing Systems, &c.: ECKMANN [Load equalising on A.C. 

motor system] 9,174/13. 

Dynamos and Motors: FnuENCH Werstincnouse Co., and 

L&sBLANC [Automatic balancing] 16,949/12 


Electrometallurgy and Electrochemistry: LrE and Brame 
[Electroplating] 15,746/12; Gers. кёв ELEKTRO-OsMOsE and 
SCHWERIN [Extraction of water] 10,875/13. 
панов: MipprLECOAT [Water] 26,948/12; HaskrFrL [Liquid] 
,595 / 13. 

Ignition: BLAKE (Spark plugs] 4,581/15. 

Incandescent Lamps: Herrmann, 8,198, 15. 

Instruments and Meters: Cvoorer [Recording] 17,388/12; 
SIEMENS-SCHUCKERT. [Meters, meter systems, and controlling 
relays] 25.851/12; Framas {Remote revolution indicators] 
26,685/12; CIE POUR LA FABRICATION DES COMPTEURS ET 
MATERIEL D'UsixEs A Gas and Broco [Mercury motor meters] 
8,601/ 13. | 

Switchgear, Fuses and Fittings: Dyer (Controller contact 
fingers] 13,695/12; KrEciRICcAL Coxpuits, LTD., and HEMMING 
[Conduit continuity] 16.104/12; Raining and Garrarp [Inter- 
locking starters] 21,120/12; [Motor regulating resistances] 
21.504/12; Errisow [Motor starters] 22,423/12; ABBATECOLA 
[Automatic controllers] 235,542/12; Horton [Switches] 26,671/12. 

Telephony: SiEMENs & Hatske [Call grouping] 28,751/ 12. 

Traction: DocELLIER and Силос [Track circuit signalling] 
16,554/12; Tuomas and Тномаѕ Transmission, Lip. [Railway 
motor coaches] 16,852/12; Kerr (Automatic train control and 
signalling] 5,092/13. 

Miscellaneous: Moretti [Electrice discharge apparatus] 
16.164/12; Lake (Fabrique Lnternationale d'Appareilè а 
Magneto S.A.) [Hand-driven lighting machine] 17,752/12; 
Grossi [Control for automatic photographic devices] 21,533/12; 
Horton [Illuminated revolving advertising apparatus} 23,977/12; 
О`Тоогк [Discharging electricity from paper in printing 
machines, &c.] 29,735/12; Минаро [Portable illuminated 
advertising pouch and silent salesman] 2,192/13; Brunke [Clocks] 
42/5/15; Моветті [Discharge apparatus] 15,918/13. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 

Electrometallurgy and Electrochemistry: А.-С. Fir ANILIN 
FABRIKATION — [Klectrolytic production of — hydrosulphates] 
13,901/13; Batty [Transformer furnaces] 16,011/13. 

Instruments: Lanpis & Gyr [Base-plate] 15,811/13. 

Storage Batteries: Wackwrriz [Grids] 15,719/13. 

Switchgear, &c.: Уост & HakrrNER [Switches] 8,409/13; 
KENNEDY [Train-lighting regulators] 15.580/13. 

Telephony and Telegraphy: SikwENs & Harskg& [Telephone 
circuits] 12,651/15; Gtrarpravu [Indirect excitation of oscilla- 
tory circuits] 15,869/13. 

Miscellaneous: Burcer [Primary battery] 15,463/13; De La 
Бїво1ї51ЕнЕ [Control of automobile doors, &c.) 15,648/13. 


Amendment to Specification 
9,142/11. Telephone Exchange System. P. Jensen (Clement 
International Engineering Corporation, U.S.A.). As a result 
of the extended investigation under Section 8 of the Act this 
specification has been amended by way of disclaimer. 


Restoration of Lapsed Patent 
22,819/08. Electric Clocks. T. J. Murpay. An order was 
made on July 25th restoring this patent, which lapsed last 
October, owing to non-payment of the renewal fee. (ELECTRICAL 
ENGINEERING, April 24th, p. 232.) 


The following Amended Specifications may now be obtained. 

1,950,086. Telephone Switch Hooks. J. E. KINGSBURY 
(W. К. Co.) (Bell Telephone Mfg. Co., Antwerp). 

9,142;11. Telephone Exchange Systems. P. JENSEN (Clement 
International Engng. Corperation, U.S.A.). 

10,600, 12. Footsteps for Telegraph Poles. Н. LENCE. 


Expired Patents 


The following are the more importaat Patents that have become 
void through non-payment of renewal fees. 

Arc Lamps: W. J. Davy [Flame lamps with separate con- 
densing chamber] 8,308; 08. 

Dynamos and Motors: V. A. Кухх [Single-phase repulsion- 
induction motors with sectionalised stator winding] 238/06. 

Heating and Cooking: Venrtiry's, LTD. and iL. S. SMITH 
[Liquid heating element] 8,471/08. 

Switchgear and Fittings: F. J. D. Corris [Adjustable hemi- 
spherical retlector for portable or automobile lamps] 8,427/08. 

Traction: B. T.-H. Co. (G.E.Co., U.S.A.) (D.C. track cir- 
cuits for A.C. railways] 8,027/05; J. Ritty, Н. Н. C. SEYwovR 
and Е. K. Perkins [Cab signalling] 8,788/07. 

Miscellaneous: С. L. Burpick [Spraying colour on per, 
fabric, &c.] 8,703/03; Н. UsrwrR [Ship telegraph] 8,168/05; 
G. Barker (Boiler Room Economy Co., U.S.A‘) [Automatically 
controlled furnace dampers] 8.795 '07; M. MU ier [Illuminated 
moving sign] 22,069/08. 


Aveust 7, 1913. 
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MOTOR CONTROL GEAR FOR NEWSPAPER PRESSES. 
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F'—value of F when @ is maximum; d,- vertical distance 
of F' from f; ГӘ, = vertical distance of P form f. 

The mechanism should be so arranged that the angle 6 
is nearly 90? when the switches are on. and it will then 
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will be given by P= where P=pressure on contacts; 


Renewable 
auxiliary contact 


syitc 
Ys 


Fic. 5. 


Fic 4. Fic. 6. 

be found that the current in the solenoid may be considerably 
reduced and still maintain an effective holding-on pressure. 
It may be mentioned that a switch of this description having 
no automatic features is usually termed а '' contactor.” 


ANSWER TO CORRESPONDENT 


AccuMULATOR.—If the раа has been out of use for some 
time, we should advise you to let the makers test its condition 
in order to ascertain whether it needs special treatment. 


AN AUTOMATIC COAL SAMPLER 


Aw ingenious piece of apparatus has been brought out 
by the Sturtevant Engineering Co., Ltd. (147 Queen 
Victoria Street, E.C.), in the shape of an automatic coal 
crusher and sampler. This should be of considerable use to 
coal buyers, ав not only can a considerable amount of coal 
be crushed and a sample automatically taken in a very much 
shorter time than by the hand methods of crushing and quarter- 
ing, but a thoroughly representative sample is assured. 

The coal is fed into a hopper in 3 in. pieces or finer, 
where it is nipped between the fixed and. rotating top crush- 
ing members and is subject to gradual reduction until dis- 
charged at the periphery below. A sample spout is placed 
opposite the discharge opening, and is arranged to remove 
a certain percentage of the product, 5, 10, or 15 per cent. 
The machine is very simple, massive, and compact, and 
amply strong to crush coal and the impurities found therein. 
It runs at slow speed, and is instantly adjustable for fine 
or coarse work while in operation by simply turning a hand 
wheel. 


The Magnet Magazine.—In commenting on the excellent maga- 
zine of the General Electric Co. on page 443 of last week's 
ELECTRICAL ENGINEERING. we®much regret that the Weichert 
Electrolytic Bleaching Apparatus was called. by an error, 
‘“ Pleading apparatus.” 


Electric Light Switching.- А letter from Mr. W. Perren 
Maycock takes up the discussion which has béen proceeding in 
a contemporary, and refutes certain allegations that the various 
systems of multiple control developed by A. P. Lundberg and 
Sons are complicated, and that the amount of economy obtained 
is not worth the complication entailed. Mr. Maycock points 
out that the main reason of their great success is convenience, 
and that the economy in current consumption which follows 
should be looked upon as a further incidental advantage. 


Operotizg 


= ELECTRIC TRACTION NOTES | 


It is reported that, owing to dripping of water in thè 
Loetschberg tunnel on to the conductors, and other difficulties, 
the running of the full service, which was to have been com- 
menced on August Ist, has been further postponed. 

An extension of the Southend Corporation Tramways to- 
wards Thorpe Bay has been opened, and it is anticipated that 
by next spring the complete extension to Thorpe Bay will 
be completed at an estimated cost of £80,000. A feature of 
the scheme is that the tramways run in the centre of a road 
100 ft. wide. | 

In the King's Bench Division last week the London County 
Council were successful in securing the appointment of a 
person to make a provisional valuation list with a view to 
the reduced assessment of the L.C.C. tramways in Islington 
in consequence of the reduction in profits owing to motor 
omnibus competition. It was stated that similar applications 
have been made to other Borough Councils, who have agreed. 
In the last two years the receipts of the L.C.C. tramways 
in Islington have dropped from £114,000 to £89,000. 

In our note last week upon the decision of the House 
of Lords with regard to the rating of tramways in Tottenham, 
we inadvertently referred to the Light Railways Act instead 
of the Tramways Act of 1870. The decision of the House 
of Lords is to the effect that a tramway constructed under 
the Tramways Act of 1870 is not a railway for rating purposes, 
and is therefore not entitled to the three-fourths exemption of 
the General District Rate. Thus, that portion of the Metro- 
politan Electric Tramways, Ltd., undertaking which is con- 
structed under the Light Railways Act enjoys the three-fourths 
exemption, whilst those sections constructed under the Tram- 
ways Act do not. In consequence of the above decision, the 
Accrington Corporation has ordered the repayment of several 
deducted sums representing three-fourths of the rate for 
two years, in districts where the Corporation tramways are 
laid. These sums had been deducted in consequence of the 
Appeal Court decision, which has now been reversed. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


The latest edition of the handbook for wireless telegraph 
operators working installations licensed by the Postmaster- 
General, which has just been issued, is almost twice the size 
of the book which it supersedes, owing to the revision neces- 
sary on account of the regulations decided by the Radiotele- 
graphic Convention of London last year. The book may be 
purchased for 3d. through the usual Government channels. 
It treats mostly with ship and shore stations, and is divided 
into six sections. The first gives gencral information, the second 
deals with the form and acceptance of radio-telegrams, the 
third gives details relating to special radio-telegrams, such as 
corrections and inquiries concerning radio-telegrams, and 
abbreviations to be used for prepaid radio-telegrams, and 
for night service, &c. Part four deals with charges, accounts, 
and re-imbursements, while the fifth embraces the entire 
procedure to be observed in transmission of messages of 
different kinds. Part six contains the detailed service regula- 
tions appended to the international convention, and appendices 
deal with the international Morse code, official abbreviations, 
examinations for wireless operators, &c. 

At a meeting of the Liverpool and District Amateur Wire- 
less Association on July 81st, Prof. E. W. Marchant and 
Mr. L. 8. Cohen were elected vice-presidents. The subject 
of protection against lightning risks was discussed. 
and it was suggested that a double-pole two-way switch could 
be used, for the purpose of earthing both aerial and also the 


460 | ELECTRICAL ENGINEERING Avoust 7, 1913. 


SWITCHGEAR & COWANS, L" 


Salford, 


MANCHESTER > 


may be entireiy obviated 
by the reguiar use of 


CRANE’S many 


SPECIALITIES 


for the Electrical and Metal Trades. 
CRANE’S “COLD” LACQUERS obviate 


waste by excessive evaporation 


CRANE’S SPRAYERS for ры ок Paints, 
Lacquers, Varnishes, Enamels, over metals, 
constitute one of the greatest e ie of theage. 


FREDk. CRANE CHEMICAL CO., 


Armoury Close, Bordesiey Green. Birmingham: 


MIGA = 


No. Volt. 


CIRCUIT BREAKERS 


MICA MICANITE FIBRE. 
OILED FABRICS LEATHEROID CRYSELCO 


NSULATION wr nner AMPS 


Р N 5. 
The Micanite & Insulators Co., Ltd. КЕМ C s WERE c ORD. 
Walthamstow, London, E. pesrhene! C7 Led 


edi. V- 1-38 0| 21 2E] | ELECTRICAL PORCELAIN | F. WIGGINS & SONS, 


OF 


AND RO DS HIGHEST QUALITY FOR “MICA 
FOR ELECTRICAL PURPOSES APPLY TO 
GUILBERT-MARTIN JAMES MACINTYRE & 00., LTD., — 


SILVERTOWN 
PETROL-ELECTRIG & PARAFFIN-ELECTRIG PLANT 


Specially designed for PRIVATE 
HOUSE, HOTEL, and SHIP 
LIGHTING and POWER. 


FURTHER PARTICULARS and 
PRICES ON APPLICATION. 


BRITISH аи а Bb BRITISH MICA co. LD. 


Pe tag hace г; 


ond oam 
шесе по S.W. 
To ane еу 
ui," London 


Piate Tubes, E 
Rings, &c., in 


THE 


INDIA RUBBER, GUTTA PERCHA 


AND 


TELEGRAPH WORKS CO., Ltd. 


Head Offices: 
106, CANNON ST., LONDON, E.C. 


Works: 
SILVERTOWN, LONDON, E. 


When corresponding with Advertisers, please mention ** Electrical. Engineering.” 


AUGUST 7, 1918. 


— а —- 


metal guy ropes, if thought necessary. On Saturday after- 
noon, August 9th, the Association will pay a visit to the 
Formby Power Station of the L. & Y. Railway, and some 
notes thereon were given at the meeting by the Hon. Secre- 
tary and Treasurer, Mr. Frith, of Crosby. 

The new agreement between the Government and the 
Marconi Co. relating to the chain of Imperial wireless stations 
has now been issued as 8 Parliamentary White Puper, together 
with the Treasury minute on the agreement, and other papers. 
Iu answer to a question in the House of Commons, the 
Postmaster-General has stated that the recommendation ої 
the technical sub-committee of the Imperial Wireless Com- 
mittee, that before a contract should be entered into the terms 
should be submitted to an expert committee, is intended to 
mean that the specification and technical details should be 
examined by a committee of experts before a contract is 
made. Such a committee, consisting of technical officers 
of the Government departments concerned, with whom Mr. 
Duddell had co-operated, has done so. 


On July 31st the Chorillos-Iquique eable failed, the 
Mollendo-Chorillos section having given out two days 
previously. Later advices stated that cominunication with 


Lima and all telegraph stations beyond in South America 
had been eut off, but Guayaquil, Santa Elena and Esmerelda 
ean be reached without risk.—The Ottoman Government 
announeed on the Ist inst. that telegraph offices. had been 
opened at Adrianople, Kirkilisse, Baba Eski and. Rodosto.— 
The ** vià Moulmein " route (via Rahang) has been down sinee 
the 27th ult., and traffie is being sent “via Kanburi.”-- 
The St. Jaeques-Doson cable was down on the Sth inst.. and 
telegrams to Tonkin are subject to delay. 


LOCAL NOTES 


Bavaria: Ilectricity Supply.—According to the Financial 
News, the Bavariau Government has granted the Schuckert 


Co. and Messrs. Brown, Boveri & Co. а monopoly for the 
supply of electricity in the whole of the Upper and Lower 
Franconia. It is stated that the intention is to form a 
separate company to work the concession. 

Beckenham: Supply for Small Domestic Uscs,—The Council 
has adppted a suggestion by the Electrical Engineer to charge 
pwivate householders at the rate of Id. per unit for small 
domestic uses. Current will be taken from the lighting mains, 
and the additional units to be charged at 1d. will be based 
on the average of the previous lighting consumption. Thus, 
the cost of a double wiring system and two meters will be 
avoided. 4 

Chelmsford: Llectiic Supply Со. Тһе question of pur- 
chasing the undertaking of the local electrie supply company 
has been under discussion. 

Chorley: Electric Lighting.—The question of an electricity 
undertaking has agam been revived, and the matter has 
been referred to a sub-corminittee. The Council spent £800 
in obtaining electric lighting provisional orders some years 
avo, but the matter was allowed to drop, as it became 
evident that the installation of plant by the Council would 
not pay. It is probable now that the Laneashire Electric 
Power Co. will apply for an order. 

Glasgow: Filectricity Accounts. The aecounts for the 
vear to May 31st show a net profit of £7.520, after meeting 
capital charges, and setting aside £50307 for depreciation. 
It is recommended that the charge for private lighting pur- 


poses, churches and public schools, except domestic eon- 
sumers, shall be 33d. per unit for the first 600 hours’ use of 


and for heating to the same class 
of consumers the charge is to be reduced from 11d. to 3d. 
per unit. For domestie consumers, current for cooking, heat- 
ing and other domestic purposes over 800 hours’ use per 
annum of the maximum demand for lighting, where the 
current is taken for both purposes through the same meter, 
is to be reduced from 14d. to 3d. per unit. | 

New Plant.—With a view to gaining information as tp the 
latest developments in generating. plant and central station 
arrangements, a deputation consisting of one member of the 
Electricity Committee and Mr. W. W. Тасе, the City 
Electrical Engineer, ів to visit a number of large installations 
in America. 

Hove: Electricity Undertaking.—The Corporation, in an 
endeavour to please all seetions of the ratepayers now that 


the maximum demand, 
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its Bill authorising the taking over of the Hove Co.'s electricity 
undertaking has passed through both Houses of Parliament, 
has announced its willingness to receive any suggestions from 
the ratepayers with regard to its management, ‘which may be 
sent in. This somewhat unusual course of action is no doubt 
attributable to the very wide divergence of opinion among 
the ratepayers as to the policy of tuking over the Company's 
undertaking, and the more or less narrow margin by which 
the final decision to do so was passed by the Corporation. 
Kingston-on-Thames: Electricity Accounts.—The deficit | 
upon the electricity undertaking for the past year, reported 
in our issue for July 3lst, was discussed at the last meeting 
It was pointed out by the Chairman 
of the Electricity Committee that, owing to the fact that 
the new Diesel engine plant which it was hoped would be 
running by the end of 1912 was not yet completed, the 
anticipated benefit from the reduction in the eost of fuel from 
the use of this plant did not come into the accounts for the 
period under review. It was also pointed out that all elec- 
tricity undertakings throughout the kingdom have suffered 
from the increased cost of “fuel, the absence of which would 
have made a very material diticrence at Kingston last усаг. 
Kingstown: [electric Lighting.—Mr. Mooney, M.P., has, 
by his objection in the House of Commons, been instrumental 
in holding up the ВШ which at one time included -the 
electric lighting Order sanctioned by the Board of Trade 


to the Dublin Southern. District Eleetrie Supply Co., 
Ltd., for Kingstown. | We  gnve the circumstances 


with regard to this Order òn расе 427 in our issue for July 
17th. When the Order was before a House of Lords Com- 
mittee, the Alliance and Dublin Consumers! Gas Co. opposed 
in order that they might apply next session for an Order 
for supplying electricity in the three neighbouring districts 
of Kingstown, Dalkey aud Blackrock. Owing to opposition 
in the House the Board of Trade withdrew the Kingstown 
Order from the Bill, an action which has created considerable 
resentment. Mr. Mooney has applied for an evening to 
discuss the question, but at the time of going to press we 
have not heard whether this request has been complied with. 

London: Cily of London: Street Lighting.—It is anticipated 
that the scheme for the reorganisation of the lighting of the 
City in equal proportions by "electricity and gas will be com- 
ple ted before the winter. 

Lytham: Flectric Lighting.—The Council is inquiring as 
to a supply in bulk from the St. Amnes-on-Sea Council. 

Worksop: Electric Heating and Cooking.--In order to 
obtain practical experience as to the cost, &e., of electric 
eooking and heating apparatus, the Borough — Electrical 
Engineer has agreed to instal apparatus of this type in his 
house, and to pay for current at an inclusive rate of £4 per 
annum, purchasing the apparatus himself. There was some 
opposition in the Council to the amount to be paid for 
current, but it was pointed out that if the Council agreed 
to purchase the apparatus, the Borough Electrical Engineer 
would pay the ordinary rates for current. Eventually, bow- 


ever, the proposal that Mr. Crowther should buy the apparatus 


and pay the amount for eurrent mentioned above was passed, 

York: Extension of Supply Area.--The Electricity Com- 
mittee is considering the desirability of applying to the Board 
of Trade for a provisional order authorising the supply of 
electricity within a number of areas adjacent to the city 
boundaries, 
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Australia.—Switchgear for power house at Canberra. 
Secretary, Department of Home Affairs, Russell Strect, 
Melbourne. Sept. Ist. 


This intimation from the Board of Trade Journal is only 
of use to firms having agents in Australia who can be in- 
structed by cable. A copy of the specification may be seen 
at 73 Basinghall Street, London, E.C. 

Ballater.—A scheme for taking a supply of electrical energy 
from the Aberdeen Corporation mains is under consideration. 

Burton-on-Trent.—New sub-station switchgear. Borough 
Electrical Engineer. 

Egypt.—An electric lighting installation is required for the 
town of Damanhour. M. le Directeur de la Section des 
Municipalités et Commissions Locales au Ministére de 
l'Interieur, Cairo. October 81st. 

Limerick.—A Local Government Board inquiry has been 
held concerning a loan of £9,500 for extensions at the elec- 
' tricity works. 

Lurgan (ireland).—A committee has been formed to con- 
sider an electric lighting scheme. 

New Zealand.—An expenditure of £21,500 upon electric 
lighting is contemplated by the Tauranga Council. 


Wiring 
The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. | Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 


Bradford.—New theatre. Architects, Chadwick & Watson, 
Leeds. 

Cambridge.— Extensions to infectious diseases hospital. 

Darwen.—New mill for Sunnyhurst Mill Co. 

Exeter.—Electric lighting of hospital. Mr. 
Borough Electrical Engineer. 


H. Munro, 


Glasgow.—Large hall for industrial exhibitions, &с. Town 
Clerk. 

Grantham.—New library. 

Hastings.—Electric lighting of several schools during 


summer holidays. Borough Electrical Engineer. August 11th. 
Liverpool.—Labour Exchange. Н.М. Office of Works, 
Btorey's Gate. 
London: L.C.C.—320 points at Middle Row school, Kensal 
Road, N.W. (See advertisement on another page.) 
Lewisham.—New music hall. 
Luton.—New school, Tennyson Road. 
Manchester.—New nurses' home, West Didsbury. 
Manchester Board of Guardians. 
King Street. 
Nottingham.—Two new schools. 
Tottenham.—New school at Vale Road. 
Tunbridge Wells.—Cinematograph theatre. 
Wigan.—New school at Pemberton. 


Mr. F. H. Overmann, 49 


Miscellaneous 


Bristol.—The Corporation has passed the following resolu- 
tion :—'' That the Electrical Committee be requested to con- 
sider with other committees interested the advisability of 
substituting electricity for gas where the latter is now used 
in buildings owned or controlled by the Corporation, to take 
such action as may be agreed upon, and to report to the 
Council thereon." 

Kirkcaldy.—'The Kirkcaldy and Dysart School Board requires 
electric lighting supplies. Architect, W. Williamson. Royal 
Bank Chambers. August 11th. 

West Ham.—Twelve months’ supply of electrical fittings 
for Union. Clerk, Union Road. Leytonstone, N.E. Sept. 4th. 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. George Smith & Son, of 5 
Philpot Lane, E.C., inform us that the price of electrolytic 
copper bars, c.i.f. port of arrival, quoted on Tuesday night, 
was £70 5s. to £70 15s. (last week, £69 to £69 10s.). 

' Wotan” Battery Lamps.—Siemens Bros. Dynamo 
Works, Limited, will shortly be revising and extending their 
“Wotan " Battery Lamp List, their past experience having 
enabled them to effect some material changes. In the mean- 
time, they will be pleased to deal with any special inquirics 
that may be on hand. Communications should be addressed 
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to the Battery Lamp Department at Tyssen Street, Dalston, 
N.E. These lamps are manufactured for voltages from 1:5 
to 18, from à to 50 c.p., and have filaments of drawn 
tungsten wire, as used in the standard type of ‘‘ Wotan ” 
lamp. 

Advertising. —We have received from Messrs. Robinson, 
Greenly & Co. (116 Charing Cross Road, W.C.), who, as we 
have already announced, are acting as advisers and con- 
sultants in connection with electrical and general advertising. 
an attractive little booklet containing reduced examples of 
advertisements and other designs prepared by the partners 
in the firm, and а few words outlining their sphere of- action. 

Bankruptcies.—The first meeting of creditors in the bank- 
гирёсу of J. Swainson, trading as J. Swainson & Co., elec- 


trical contractor, 22 Booth Street, Manchester, will be held ` 


at the Official Receiver's offices, Byrom Street, Manchester, 
on August 14th, at 8 p.m. The public examination will take 
place in the Court House, Quay Street, Manchester, at 
10 a.m., on September 19th. 
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APPOINTMENTS AND PERSONAL NOTES | | 
(SeS — ——— 

The salary of Mr. J. H. Cowell, General Manager of the 
Blackburn Corporation Tramways, is to be increased from 
£400 to £500 per annum by £25 increments. 

The recommendation of the Leicester Electric Lighting 
Committee that the salary of the Chief Electrical Engineer, 
Mr. T. R. Smith, be increased from £600 to £900 per annum 
by annual increments of £100 as from January 1st, 1913, has. 
after considerable discussion, been passed with the alteration 
that the increase starts as from July 1st this year. 

Plumber-jointers are required by the British Insulated & 
Helsby Cables, Ltd. (Sce advertisement on another page.) 


Assistant engineers on the Line Side are required by the 
Constantinople Telephone Co. (See advertisement on another 


page.) 
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COMPANIES' DIVIDENDS, REPORTS, 
MEETINGS, &c. 


— —— ——— _— — ————— - 


London Electric Supply Companies.—The Westminster Electric 
Supply Corporation has declared an interim dividend at the rate 
of 10 per cent. per annum less income tax on the ordinary 
shares for the June half year.— The Chelsea Electricity Supply 
Co. declared an interim dividend at the rate of 4 per cent. 
less tax on the ordinary shares for the June half year.-—-An 
interim dividend at the rate of 8 per cent. for the June half 
year has been declared upon the ordinary shares of the Ken- 
sington & Knightsbridge Electric Lighting Co.—An interim 
dividend of 6s. per share for the June half year less tax has 
been declared upon the ordinary shares of the City of London 
Electric Lighting Co. 

An interim dividend for the June half year on the ordinary 
shares of the Brompton & Kensington Electricity Supply Co. 
has heen declared at 9 per cent. per annum free of tax. 


Brush Electrical Engineering Со. —As stated in our last issue, 
a loss of 57.710 was incurred last year. The directors’ report 
points out that although the volume of business has been 
maintained, a proportion of the contracts on which the company 
has been working were entered into in previous years and at 
the lower prices which then pte sailed: This circumstance, 
coupled with the serious effect of the coal and other strikes im 
the spring of 1912. and the consequent general advance in the 
cost of materials, has adversely ed the year's operations. 
and the directors regret that their expectationg of improved 
results have not yet been realised. Another factor affecting 
the vear's results has been the increased cost of insurance under 
the Workmen's Compensation Act, and the National Health 
and Unemployment Acts. As the result of conferences between 
the shareholders’ committee and the directors, concerning the 
scheme of capital reorganisation. an issue has been made of 
£86.620 prior lien second debenture stock, which was offered 
to the first and second debenture-holders and ordinary share- 
holders. Of this amount £51.043 were allotted. The scheme 
for the reduction of the share capital is delaved pending the 
completion of the accounts for 1915. Аз already anounced in 
our columns, the company has acquired a license to manufac- 
ture the Ljungström steam turbine. and the first set is now in 
-uccessful operation at the Willesden power house of the North 
Metropolitan Electric Power Supply Co. 
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SUMMARY | | 


THE “glare” bogey is discussed in a short article. 
(Page 464.) 


SoME notes on the arrangements for the next session 
and other matters relating to the Universities and 
Technieal Colleges are given. (Page 464.) 


Two books are reviewed on page 464. 


Ах article by Mr. E. P. Austin sets out the main 
principles to be followed in shop-window lighting, and 
discusses the different conditions met with in various 
classes of goods displayed. (Page 465.) 


A NEw metal filament lamp which gives light of 
practically the same quality as daylight, and which can 
be used for matching colours, has been introduced. 
(Page 460.) 


ELECTRICAL methods of measuring temperature were 
dealt with in a Paper by Mr. К. S. Whipple, read at 
the Cambridge meeting of the Institution of Mechanical 
Engineers. (Page 466.) 


train lighting are given. 


: coat and С. О. Haskell. 


THE first half of the 300,000 h.p. development 
schegie of the Mississippi River Power Co., at Keokuk, 
is now complete. The generating station itself 
measures 900 ft. by 133 ft., and is to house 30 water 
turbine-driven vertical-shaft alternators, each capable 
of delivering 7,500 kw. at 11,000 volts, three-phase, 
25 cycles. The pressure is stepped up to 110,000 volts 
by oil-immersed, water-cooled transformers for trans- 
mission to St. Louis and other towns and cities. Motor- 
generator exciter sets supplied from separate alternators 
are used. The engine room floor cannot be seen from 
the main switchboard except from an inspection 
gallery. (Page 467.) 


SOME particulars showing the superiority of modern 
wire-drawn filaments over older types of lamp for 
(Page 468.) 


THE reasons for using loose coupling in wireless 
telegraph aerial circuits are discussed in our Questions 
and Answers columns. (Page 469.) 


THE specifications published by the Patent Office last 
Thursday include two for geysers by G. К. B..Middle- 
C. B. Herrmann proposes 
to frost only the interior of incandescent lamp bulbs; · 
and L. Abbatecola describes a cut-out for incandescent 
lamp ¢ircuits, utilising both the magnetic and thermal 
properties of the electric current so that the danger 
of the circuit being opened when the lamps are all 
switched on together is reduced. Two patents by 
R. Moretti cover details in the “shock” discharge 
system for wireless; and W. R. Cooper claims an 
arrangement for recording instruments in which a 
spark passes from the pointer through the recording 
strip. (Page 470.) 


THE Bill authorising the Post Office tube railway 
has been passed by a House of Lords Committee, but 
the clause empowering the Post Office to supply 
current themselves has been deleted. An effort is 
being made to re-introduce this clause in the House 
of Lords.—A high-speed tube railway is projected from 
the Strand to the Crystal Palace. (Page 471.) 


THE new Marconi contract has now been approved 
by the House of Commons.—lIt is possible that a 
Parliamentary Committee may be appointed to investi- 
gate the cost of working the telephones.—Some suc- 
cessful experiments are reported to have been made 
in Japan in wireless telephony. (Page 471.) 


A PROFIT of £2,408 has been made on the year’s 
working of the Halifax Electricity Department, and 
£5,204 at Greenock, and a surplus of £1,181 is reported 
at Maidstone. There is, however, a deficit of £214 at 
Aldrington, and £106 at Gloucester. New supply 
schemes are contemplated at Boston and Oulton Broad. 
(Page 473.) 
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A LocanL GOVERNMENT Boarp inquiry has been held 
at Felixstowe (£4,729), and an inquiry is to be held 
shortly at Belfast (£35,000); wet air filters are re- 
quired at Rochdale and Bridlington. (Page 473.) 


THE goodwill of the Sunbeam Lamp Co. has been 
acquired by the Armorduct Manufacturing Co. (Page 
414.) 


GLARE 


E are glad that, in the course of the discussion on 

“ Photophthahnnia " at the International Medical Con- 
gress this week, the eye specialists devoted the greater part 
of their attention to the seaside glare, and that the daily 
newspapers have mostly seized upon this particularly topical 
subject and have not raised a glare scare against electric 
light. There are exceptions, however. The Daily Telegraph 
suggests that " the time may not be far distant when everyone 
will have to wear coloured spectacles at night in the streets 
and other publie places where the light is most striking." 
The latter proposal—apparently made in all seriousness—is 
one of those slight touches of exaggeration which are so 
dear to the modern journalist, but which, in such cases as 
this, certainly do not lend “an artistic air of verisimilitude 
to an otherwise bald but unconvincing narrative." There are, 
it is true, some cases in cities of unshaded gas mantles of 
high intrinsic brilliancy hung so low that they irritate and 
confuse the drivers of vehicles, but smoked glasses or amber- 
coloured spectacles are not the cure. 

The talk of glare from metal filament electric lamps in 
houses is also frequently exaggerated and wide of the mark. 
Even illuminating engineers are too apt to forget that people 
in & room which is artificially lighted occupy themselves in 
looking at the objects illuminated and not at the source of 
light itself. So long as the lamps are well above the line 
of vision, and the general illumination of the room is good, 
the occurrence of photophthalmia need not be feared. It 
should be remembered that there is also a physiological effect 
from absolutely even artificial illumination, which may be 
summed up in the one word, dullness. There is too great 
& tendency on the part of illuminating engineers to aim at 
imitating diffused daylight, but necessarily at a degree of 
illumination which can only be a fraction of that of daylight 
itself. The depressing effect of carrying indirect lighting too 
far (well exemplified in the new lecture hall of the Institution 
of Electrical] Engineers) should be avoided just as much as 
producing too sharp contrasts of light and shade by carcless 
distribution of the lighting units with direct lighting. Let 
the illuminating engineer who takes daylight for his pattern 
remember that the light on a bright sunny day is preferable 
to that diffused from a dull, sunless sky. 


REVIEWS OF BOOKS 


Wiring Diagrams of Electrical Apparatus and installations. 
258 pp. 9} in. by 64 in.; 439 figures. (New York: 
McGraw-Hill Book Co.; London: Hil Publishing Co.) 
8s. 4d. net. 

On the pages of this volume we have a series of over four 
hundred diagrams of connections embracing nearly) every 
branch of electrical engineering except telegraphy and tele- 
phony, with. practically no letterpress except the footlines to 
each diagram. In а few cases, particularly in the switchboard 
and substation sections, the drawings show general lay-out of 
apparatus, as well as actual connections, and, as might be 
expected, some of them refer to systems little used in this 
country. It is a little difficult to see just to what class of 
reader the diagrams are addressed, but, as the compiler remarks 
in hie preface, '' The reader will obtain information from them 
in proportion to his training and experience." 


Resuscitation from Electric Shock, Traumatic Shock, Drowning, 
Asphyxiation from Any Cause. By C. A. Lauffer. 47 pp. 
j in. by 44 in. Six figures. (New York: John Wiley & 
Sons; London: Chapman & Hall, Ltd.) 2s. net; by post, 
2s. 134. 


In this little handbook the importance of artificial respiration 
as a method of resuscitation from insensibilities produced by 
electric shock, asphyxiation, drowning, &c., is insisted upon, and 
the advantages of the Schaeffer or prone pressure method are 
pointed out. Its action is clearly explained, and the method of 
application is described in detail. The author deals briefly with 
mechanical resuscitation apparatus, such as the Draeger pulmotor, 
but on the whole prefers the manual method, at any rate, for 
cases of electric shock. 


AvcvsT 14, 1913. 


UNIVERSITY AND TECHNICAL COLLEGE 


ANNOUNCEMENTS 


HE City and Guilds (Engineering) College, South Ken- 

sington, S.W., now forms the engineering section of 
the Imperial College, and complete general, or highly 
specialised courses in electrical, civil, or mechanical engineer- 
ing will begin early in October. The courses have just been 
rearranged as follows :—Mechanical engineering and motive 
power under the direction of Professor Dalby, who is Dean 
of the College; civil engineering under Professor Dixon; 
electrieal engineering under Professor T. Mather. Besides 
the B.Se. (Engineering) degree of the University of London. 
whieh may be obtained by qualified students, the diploma 
of the Association of the City and Guilds of London Institute 
(A.C.G.I.) may be awarded after two to four vxears' satis- 
factory work, and the diploma of the Imperial College (D.I.C.) 
тау also be awarded for advanced specialised work. Much 
attention has of late been paid by the authorities to this 
kind of work, further particulars of which may be obtained 
on application to the Registrar, | 


Day and evening classes in all branches of engineering, 
including wireless telegraphy, metallurgy, etc., open on 
September 23rd and 22nd respectively at the Royal Technical 
College, Glasgow. А diploma course extending over three 
or four sessions may be taken. The engineering degrees of 
the Glasgow University are open to students at the Technical 
College, and particulars may be obtained from the Calendar, 
which is sent by post for 15. 4d., and prospectuses, which 
are sent free on application to the Director. 


Тһе next session of the engineering department of the 
Edinburgh University opens on October 7th, but the entrance 
examination is held in September. Complete three-vear 
courses in electrical, civil, or mechanical engineering qualify- 
ing for the degree of B.Sc. in engineering are provided. АП 
particulars may be obtained from the Matriculation Office, 
The University, Edinburgh. ! 


At the South-Western Polytechnic Institute a complete 
three-year course, leading to a diploma or University degree 
in electrical engineering, commences on September 29th. A 
scholarships’ entrance examination will be held on September 
22nd at 10 a.m. On the evening of this dav a four-years’ 
course preparatory for the electrical engineering and wire- 
men’s examinations of the City and Guilds Institute will 
also open. Inquiries for fuller information should Бе 
addressed to the Secretary, South-Western Polytechnic In- 
stitute, Manresa Road, Chelsea, S.W. - 


Diploma or special courses in civil and mechanical, elec- 
trieal or some other of the branches of engineering start at 


University College, London, on September 30th. The, 


courses are arranged to cover the syllabus of the B.Sc. 
(Engineering) degree of the University of London, and 
facilities are also provided for advanced work and special 
measurements for those students who have taken a complete 
course and gained diploma or degree. Professor J. A. 
Fleming is head of the electrical engineering department. 
All communications respecting the College courses should be 
made as carly as possible and addressed to the Provost. 
University College, London. The prospectus contains full 
information as to the courses of study, registration of 
students in the faculty of engineering (University of London), 
scholarships, &e. The College Calendar will be published 
in the middle of September, and may be obtained on applica- 
tion to the Secretary (W. W. Seton) for 2s. 6d., or by post, 3s. 


We learn that Mr. C. H. Avery, of University College, 
London, and Mr. Е. A. Eustace, of the City and Guilds 
Technical College, Finsbury, have been appointed to the 
heating and ventilating scholarships awarded by the Institu- 
tion of Heating and Ventilating Engineers, tenable at 
University College. 

=== 


International Engineering Congress, 1915.—Colonel G. W. 
Goethals, Chairman of the Isthmian Canal Commission and 
Chief Engineer of the Panama Canal, has been appointed 
Honorary President of the Congress, and will preside over the 
meetings to be held in San Francisco in September, 1915. 


Factory Regulations.—The Home Secretary gives notice of 
alterations in the Factory and Workshop Regulations relating 
to the payment of moulders in iron and steel foundries, and 
defining the manner in which information is to be given to 
those employed as to the piecework rates relating to апу par- 
ticular work. j 


=— = — 


AvGvuSsT 14, 1918. 
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SHOP WINDOW LIGHTING 


By E. P. Austin 


HE time has gone by when shop wiudows were con- 

sidered lighted by suspending what are sometimes 
described as '' bottles on a string" promiscuously amongst the 
goods displayed, serving to hurt the eyés of spectators rather 
than to illuminate the contents of the window. Sounder 
principles are now more often applied to illumination prob- 
lems, with advantage to shopkeepers, and indirectly to the 
supply authority, which benefits by the advertisement of a 
well-illuminated window. 

In general, the best example of illumination to follow is 
stage work, where the light is diffused about the stage, and 
the sources are hidden from the view of the audience. The 
main principles are that the source of light should be hidden 
or fixed well above the line of vision, and the light directed 
on to the goods. Light sources should not be fixed in too 
close proximity to the objects displayed or a patchy _ effect 
will be obtained, and light units of markedly different colours 
should not be used in conjunetion. The application of these 
principles resolves the question itself into the correet choice 
of reflectors, in conjunction with the best positions of the 
Jamps, and the correct types chosen by reference to their 
distribution curves. Brightly polished reflector surfaces are 
not always the best; sometimes a dull aluminium surface 
gives better distribution. 

A simple problem is the window in the dimensioned sketch 
in Fig. 1. In this case six aluminium angle reflectors are 
used, spaced 20 inches apart, and using 60-watt tungsten 
lamps fixed vertically. The distribution curve of the reflector 
is shown in Fig. 3; it is obvious that the maximum intensity 
is on the goods, while sufficient reflected light is thrown on 
the pavement to attract attention. The total lumens in this 
case are approximately 3,000, yielding 2,000 cffective lumens. 
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Goods suspended along 
vertical dotted lines 


Fia. 1. Fic. 2. 


The vision is affected only by reflected light; there is no 
glare, and the goods are clearly defined at a distance of 
100 ft. | 

A provision window dressed flat or nearly so requires differ- 
ent treatment, especially if the ceilings are fairly low. The 
prismatic glass reflector offers the best solution, and should 
be of the intensive type, the spacing and heights 
of such windows rarely lend themselves'to the use of the 
extensive type of reflector. The colour of light units is an im- 
portant point. To aim at daylight effects is somewhat mis- 
leading and not always desirable. A light that is rich in 
red rays has much to recommend it, particularly in the 
illumination of foodstuffs. Contrast, for instance, a butcher's 
shop using incandescent gas and one with the old-fashioned 
fish-tail gas burner, and notice the more attractive appear- 
ance of the meat in the latter case. 

Windows which depend essentially on good lighting are 
those displaying fancy and white goods, hats, dress materials, 


and tailors’ and furniture shops. In determining the quantity 
of light required in individual cases, the reflective properties 
of different shades must be considered. A window that may 
alternate between white and dark goods must have a capacity 
for illumination suitable for the latter, with ample switching 
arrangements to prevent waste when showing light goods. 
The following table will serve as a guide in this matter, since 
it gives the reflective properties of different materials : 


Approximate reflective > values of different shades and 
surtaces :— 


White blotting paper... zn ы 82 рег cent. 
Foolscap paper ... aie 85 Р 70 рег cent. 
Yellow paint, silk, &c. ... е a 40 per cent. 
Blue paper бы sa es ... . 15 per cent. 
Black cloth site ids ix = 1:2 per cent. 
Black velvet i 4 - ‘4 per cent. 


The nature and texture of fabrics affects their reflective 
values, which is largely a function of their transparency. 
Jewellery, pictures, and china ware all require their own 
treatment, influenced by the arrangement and proportions of 
the window. Such windows are usually shallow, dressed from top 
to bottom, very full, and close to the glass. Outside lighting 
with a "trough" type of reflector is very effective, and the 
light should be concentrated rather than diffused, since 
jewellery looks best when illuminated from a point. Millinery 
is best lighted from above with a well-distributed light. 
Tungsten lamps give the best colour effect in this case. In- 
direct, semi-indirect, or prismatic-bowl lighting аге all 
eminently suitable for this class of work. 

The arrangement shown in Fig. 2 is suitable for fancy 
goods and suspended tapestries, the analogy of stage lighting 
being closely followed in this instance. Tailors and furriers 
demand high candle power, since the dark materials have : 
a high factor of absorption. Lamps should be kept well away 
from dark materials and suitably spaced intensive reflectors used 
entirely. Outside lighting by white flame arcs with reflectors 
to throw the light into the window gives good effects, but 
glare results from too much concentrated light, and the 
patterns of fabrics become indistinct and blurred under such 
conditions. The furniture window lends itself more to calcu- 
lation than the previous examples. As a rule there is ample 
floor space, and the ideal space factor can be used, with 
prismatic reflectors. Again, absence of glare is most im- 
portant. Furniture should show up in bold relief from its 
surroundings, yet light should not be unduly focussed to 


over-emphas*se detail. Tungsten lamps give the most 


100 


Fic. 3.—Porar Curve or Licut DISTRIBUTION 
FROM REFLECTOR USED IN Fic. 1 


desir :ble effects, and indirect lighting with white ceilings is 
pleasing in result. By the ideal space factor is meant the 
relation between the height above the working plane and 
distance between centres of lighting units that gives even 
illumination with a given reflector. For instance, the space 
factor for holophane intensive reflectors with 450+60-watt 
tungsten lamps is 3, and 4 points in a window 10 f:. by 15 ft., 
suspended at a height of 7 ft., give a luminar intensity 
on the floor of seven foot.candles, approximately, «llowing 
for a light ceiling. Semi-indirect lighting offers special 
advantages for furniture display. "When a window is dressed 
in representation of а room, daylight effect is desirable and 
can be very closely approximated by having the top reflector 
of the semi-indirect lighting fitting of a delicate china-blue 
tint. Metal covers of this colour fitted over silvered reflectors 
also give а near approximation to daylight, and have been 


used with considerable success. The scheme is also useful 
in drapery departments, where colour matching is important. 

Outside shop lighting fulfils a two-fold purpose. Its primary 
object is advertisement, and illumination of the windows is 
its secondary object. Metal lamps are largely displacing arc 
lamps for this purpose. Outside and inside lighting should 
be carefully balanced, particularly when dark materials are 
displayed, or the window has a dark background. 

Jewellery windows with fitted show cases divided into 
small compartments present considerable difficulties. The 
bulkiness of a lamp and reflector make it difficult to conceal 
them in a small case, so that one naturally turns again to 
outside lighting. Arc lamps with angle reflector fittings give 
good results, but the white flame should be used, as the 
yellow light is unsuitable for the display of precious stones. 
Pictures require essentially a ‘soft " diffused light. A refine- 
ment is to use special trough reflectors, which give excellent 
results when fitted to the top of large pictures. In con- 
clusion, it is well to remember that shop window lighting is 
not to show off electrical fittings, but to give effective lighting. 


A DAYLIGHT LAMP 


у ш BROTHERS DYNAMO WORKS, LTD. (In-. 


candescent Lamp and Fittings Department, Tyssen 
Street, Dalston), make the interesting announcement that 
thev are placing on the market a Wotan lamp (with pure 
drawn tungsten filaments) which will give illumination of 
practically the same quality as daylight, at a current con- 
sumption of 15 watts per c.p. It will be known as the 
Wotan Verico lamp, and will provide drapers, storekeepers, 
colour printers, &c., with an illumination in which colours 
can be matched as safely as with daylight. Hitherto it 
has been necessary to use colour screens or filters to obtain 
such an effect, which, apart from the high initial cost, 
waste such a great amount of light, that the consumption 
per candle-power reaches 8 to 4 watts. The Wotan Verico 
lamp, therefore, is not very expensive in either initial or 
' running costs, the colour filter effect being obtained by means 
of a special kind of glass. These lamps can be used with 
any type of retlector or shade which is not coloured. These 
new lamps are at present made in two sizes, of 70 and 140 c.p. 
respectively, for voltages from 100 to 130 and 200 to 250. 


*Job Line" Wire.—An interesting case came on for hearing 
before Judge Woodfall at the Westminster County Court last 
week, in which Mr. Corfield, receiver for the debenture-holders 
of the Davis Electrical Co., Ltd., claimed £34 for cable supplied 
to Mr. G. Cohen, who was at the time of the transaction carry- 
ing on business as The Premier Electric & Hardware Co. (Golder's 
Green), who entered a counter-claim for about £70, as his repu- 
tation had suffered through the material proving faulty. А 
quantity of cable had been supplied by the Davis Co. to Mr. 
Cohen at £6 5s. per mile as “job line” cable, the ordinary 
price being about £11. It suffered from local faults, and had 
a lower insulation resistance per mile than 600 megohms, and 
used on a 240-volt circuit, the faults showed up. It was sold 
on the understanding that the Davis Co. would take back any 
that was deiective, but after a time they refused to take back 
any more, as so much was returned. Mr. H. E. Davis, formerly 
managing director of the Davis Electrical Co., and now manager 
and buyer. said that the term ** job line" implied that the goods 
were bought with all their faults and at the buyer's risk. The 
case, not being concluded, was adjourned till October. 


Water Sterilisation.—Dr. Max von Recklinghausen describes in 
the Electrical World (New York) his industrial designs of 
apparatus for the sterilisation of water by ultra-violet light. 
For this method of sterilisation to be effective, the water must 
first be freed from any suspended matter. The largest lamps 
now in use require 375 volts across the electrodes when they 
pass a current of about 3 amperes. The quartz tubes are the 
same diameter (2 in.) as those in general use for lighting, but 
they are made U-shaped. The limbs are bent somewhat in 
the shape of a pistol, and fit into cavities in the sterilising 
chanbe:s. They are started by tilting, for which they are put 
into a special box for the purpose. The lamp box and the quartz 
tube are fastened to a vertical metal plate, forming p of one 
of the walls of the sterilising chamber. Owing probably, it is 
thought, to the heating eflect of the neighbouring branches of 
the U-tubes. the ultra-violet light produced is stated to be 50 
times as zreat as that of a 110-volt, $5 ampere lamp. To deal 
with quantities of water up to 2.000 tons of water per 24 hours, 
not mure than two of these lamps are required, but for larger 

uantities a construction consisting of a canal about 50 in. by 

0 in. in cross-section, in the walls of which ten or а асл пт of 
the 500-volt lamps are inserted, is used. Several of these equip- 
ments have been in use for some time. Portable sets would be 
of great use for military purposes. 


AUGUST 14, 1918. 


TEMPERATURE 


N the course of a Paper entitled ‘‘Modern Methods of 

Measuring Temperature," by Mr. R. S. Whipple, read at 
the Cambridge meeting of the Institution of Mechanical 
Engineers, some interesting details were given of various 
electrical methods that are employed. 

Electrical recording systems are sometimes applied to 
mercury thermometers. In one arrangement, designed by 
Mr. A. Barry, a high-resistance wire is stretched from the 
bottom of the bulb along the capillary. The apparent resist- 
ance of the wire is increased or diminished as the mercury 
falls or rises in the thermometer tube. By means of simple 
electrical arrangements the resistance of the wire can be 
measured from a distance, and the temperature deduced from 
the galvanometer readings; if a direct deflection galvanometer 
is emploved the readings may be given directly in degrees of 
temperature. Mercury thermometers can also be arranged to 
sound an alarm when a given temperature has been obtained. 
A platinum wire is fused into the capillary tube of the thermo- 
meter at a point corresponding to the temperature at which 
it is desired to sound the alarm, a second wire being fused 
into the bulb of the thermometer. These wires are connected 
to a circuit containing a relay, which controls a switch 
capable of making and breaking a current sufficient to ring 
a large alarm bell. | 

Thermo-electric thermometers of the best class are made 
of platinum and an alloy of platinum and rhodium, but 
couples composed of silver or copper and contantan (a copper- 
nickel alloy) are often used for temperatures up to 700° C., 
and nickel with nickel-chromium for higher temperatures. 
The main difficulty in thermo-electric pyrometry is the control 
of the temperature of the “cold” junction. Melting ice is 
impracticable near a furnace; water-cooled heads to the pyro- 
meter have been tried, but by means of leads of special alloys 
giving the same Е.М.Е. against copper as that given by the 
platinum-platinum alloy couple the cold junction may be 
placed at a distance from the furnace without expensive 
platinum leads, and may be kept at a constant temperature 
by a thermos flask arrangement or a steam jacket. The 
E.M.F. developed can be measured by direct deflection or 
potentiometer methods, and various ingenious recording 


‚ instruments have been devised in connection therewith. 


The resistance thermometer depends on the change in resist- 
ance of a platinum wire with temperature. The resistance 
can be measured by Wheatstone's bridge methods with direct 
reading slide wires and dummy leads to compensate for the 
resistance of the leads to the platinum element, or by direct 
reading instruments similar in principle to the ohmmeter. 
Recorders can be arranged in either case. 

Thermo-electric and resistance thermometers both have a 
distinct upper limit of temperature beyond which they should 
not be employed. In the case of the resistance thermometer 


- the limit is 1,200? C., above which temperature the mica frame 


disintegrates. The thermo-couple can rarely be employed 
above 1,400°C., because of the impossibility of finding а 
gas-tight protecting envelope that will last above this 
temperature. 

In radiation pyrometers advantage is taken of the Stefan- 
Bolzmann law that the total energy radiated by a black body 
is proportional to the fourth power of the absolute tempera- 
ture. In several optical radiation pyrometers, the light from 
the incandescent body is compared against that from a standard 
lamp within the instrument, or as in the Féry radiation 
pyrometer and others, the rays are focussed on to a thermo- 
couple connected to а galvanometer. The Paper concludes 
with some practical points regarding the application of various 
forms of thermometer and pyrometer to industrial operations. 


ЖЕКЕЛЕ 


Iron and Steel Institute.—Among the Papers to be read at 
the Brussels meeting of the Iron and Steel Institute from 
September Ist to September 4th will be one by Mr. O. Frick 
on “Тһе Electric Refining of Steel in an Induction Furnace of 
a Special Type," and one by Dr. J. E. Stead and Prof. H. C. H. 
CODE Der on “Тһе Crystallising Properties of Electro-deposited 

ron." 


Electrical Fires in Chicago.—During 1912 there were 71 fires 
in Chicago certified as being due to electrical causes. The 
damage is estimated at about £6,300. It appears that 11 were 
due to the short-circuiting of low-pressure cables, six to motor 
armature burn-outs, six to flat-irons left on circuit, five to 
flexible cords short-circuiting (the most serious fire was due to 
this cause), four to short-circuits on conduit, three to ignition 
of cinematograph films. three to inflammable material about in- 
candescent lamps. and the remainder to miscellaneous causes. 
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THE MISSISSIPPI HYDRO-ELECTRIC SCHEME 
L General Description of Generating Plant ` 


HE huge power-house at Keokuk, on the Mississippi, 
started at the beginning of last month to give а supply 
of electric energy over some 144 miles of transmission line 
at 110,000 volts 3-phase 25 eycles, from the fifteen, of the 
maximum number of thirty, water turbine-driven 11,000-volt 
alternators of 7,500-kw. capacity already installed. The tur- 
bines work under & normal head of 32 ft., obtained from 
the old Des Moines Rapids, which are now flooded by а 
dam 50 ft. in height, stretching nearly a mile between the 
Illinois and Iowa shores. The power-house, says the 
Electrical World (New York) is 900 ft. long and 183 ft. wide, 
while in addition the present project has included the 
creation of a lake 65 square miles in area, a lock 400 ft. 
by 110 ft., with a 40 ft. lift, which is as large as those 
at Panama; a dry dock 150 ft. by 468 ft., and a road and 
railway bridge 30 ft. wide, carried on the piers of the dam 
structure. Owing to the fact that the head of water available 
is so low, many interesting departures from general practice 
have been made. | 
The leading features of the hydraulic plant show the magni- 
tude oi the works involved. The dam is of the gravity section 
ype, and is 4,278 ft. long, with two abutments measurin 
210 ft. and 81 ft. respectively. It is made up of 119 arch 
spans, each having 6 ft. piers and 30 ft. openings, and is 52 ft. 
high, 29 ft. wide at the top, and 42 ft. at the bottom. The 
discharge is controlled by е ccna are sliding steel gates, 
each measuring 11 ft. by 52 ft. The ice fender which guards 
the plant.forebay 1s 9,625 ft. long, of which 2,325 ft. 18 made 
up of concrete construction carried on 10 ft. piers, while the 
remaining 300 ft. is formed by a рома timber boom. The 
raising of the water-level has necessitate the raising of the 
neighbouring track of the Chicago, Burlington and Quincy Rail- 
way Co. by а new sea wall 1,110 ft. long and between 45 ft. 
and 73 ft. high. An entirely separate water-power plant 18 
installed to furnish energy for operating the locks already men- 
tioned. The upper lock gates are worked by compressed air. 

The sub-structure of the power-house is 70 ft. М measured 
to the engine-room floor while the superstructure adds a further 
107 ft. From the forebay on the Iowa side, the water passes 
through the racks and gate openings in the gate-house section 

of the building to four branch intakes, each 22 ft. by "7 ft. 
- im section, for each 10,000 h.p. turbine. The draft tubes 
leave the bucket wheels as circular discharge openings 18 ft. 
in diameter, enlarging rapidly to 22 ft. 8 in. by 40 ft. 2 in. at 
the tail-race openings. The velocity of flow is 14 ft. per sec. 
at the top of the tube, but only 4 ft. at the point of discharge. 
Each turbine unit consists of a single 15 ít. runner with 20 
buckets. The main turbine shafts are 95 in. in diameter and 
21 ft. long. With the alternator feld magnet in place, the 
total revolving weight is about 220 tons. This is carried by 
a thrust bearing and by two main-shaft bearings. On twelve 
machines the roller and oil-pressure bearing employed utilises 
oil at 225 lb. pressure, whic normally keeps the -ton load 
lifted off the rollers. Oil is supplied by gravity to the upper 
bearings, being thence drained to the reservoir under the lower 
bearings, from which it is pumped to central supply tanks. 
Kingsbury thrust bearings, which require oil circulation at only 
atmospheric pressure, are to be used for the remaining three 
machines. The oil-pressure governors are mounted on the 
engine-room floor, with relay valves and regulating cylinders 
on the thrust-bearing gallery. Here also are the accumulator 
and receiver tanks and the triplex oil-pressure pumps. These 
are in duplicate, one set being driven from the main machine 
shaft through chain gearing, and the other by a separate induc- 
tion motor. The бнер pumps are controlled by a 
pressure system, starting up only when the oil supply needs 
replenishing. In the governor pedestal on the engine-room floor 
are the speed-contro! element and anti-racin 
the large balanced relay valves and the oil-pressure cylinders. 
The change of the control of the gate motion from its automatic 
cylinder operation to hand manipulation is provided for. 
are four handwheels on the governor pedestal; two control the 
supply of oil to the valves, while the others serve to alter the 
speed of the unit by adjustment of the centrifugal device. One 
is purely mechanical; the other is electrical, its circuit being 
extended also to the main switchboard on the fourth floor, so 
that the operator there can adjust the governor setting and 
control the speed of any unit while paralleling, &c. 

A longitudinal wall divides the power-house superstructure 
into two compartments, the engine-room and the gatehouse, 
the latter containing also the high-pressure transformer cells. 
Opening to the engine-room, but on a raised-gallery level, 
are the compartments containing the exciter sets, auxiliary 
transformers and switchboards, &c. On the upper levels are 
installed. the low-pressure bus-bar structure and low-pressure 
oil switches and the 110,000-volt oil switehes, lightning 
nrresters, ke. On the fourth-floor level at the south end of 
the present plant, where it will occupy the centre of the 
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future completed building, the main switchboard is situated. . 
The 15 main generating units are 7,500 kw. vertical alter- 
nators, having their rotating felds carried on the water- 
wheel shafts and running at 577 r.p.m. They measure 
81 ft. 5 in. outside diameter. In height they extend 
11 ft. 3 in. above the floor, the field collector rings being 
reached by platforms extending from the side-gallery level. 
In addition a pair of 1,600 kw. auxiliary alternator sets 
supply energy at 440 volt, 25 cycles to the exciter motor- 
generator units. They are of the same direct-connected 
vertical type and are driven at 125 r.p.m., and each has 
its own direct-current exciter mounted on the shaft extension 
above the alternator. The exciter motor-generator sets can 
also be driven from the main 11,000-volt bus-bars through 
transformers. In case of emergency, connection can also 
be established with one of the duplicate 820 ampere-hour 
storage batteries used for working the control switches. 
Parallel operation of all the Tirrill regulators controlling the 
exciter fields is accomplished by means of series transformers 
їп the machine leads, so that circulating currents are auto- 
matically compensated for. Opposite each main alternator is 
the corresponding 9,000-k.v.a. 10: 1 star-connected step-up 
transformer with neutral point earthed. These transformers 


gre oil-immersed and water-cooled, requiring 56 gallons of 


cooling water per minute to give an efficiency of 98°5 per 
cent. They measure 16 ft. by 8 ft. and are 25 ft. high 
over-all, weighing complete about 120 tons each. A 6-in. 
discharge pipe is fitted, so that in case of fire the oil can 
be immediately emptied into the tail-race. The cooling- 
water system is arranged in duplicate. Connection between 
alternator and transformer is made through the duplicate 
11,000 bus-bars by motor-operated oil switches. Four alter- 
nators and four transformers constitute & section, and one 
section feeds each of the two St. Louis circuits. Another 
unit is to be ordinarily devoted to the local Keokuk service, 
and the remaining six will serve the Fort Madison and 
Burlington circuits at 11,000 volts. 

The 11,000-volt copper bus-bars are each of rectangular 
section 3'5 in. by 0375 in., and are mounted on porcelain 
pedestal insulators. The oil switches and disconnecting 
switches are on the floor above the bus-bars, i.e., the third 
floor. Concrete slab construction is employed throughout. 
One of the bus-bar sets extends solidly round the station, 
while the other is divided into sections, ав already mentioned. 
These sections are connected by automatic oil-switches and 
reactances composed of l-in. copper cable wound on wooden 
formers and are adjustable for a reactance of 4, 6, or 8 per 
cent. at 9,000 k.v.a. The short-circuit current of the alter- 
nators is only from three to five times their normal full load 
current, and the reactance of the transformers about 57 
per cent., so that by the method of sectionalising adopted, 
the maximum current input into a dead short-circuit on 
the low-pressure bus-bars is limited to thirty or forty times 
the full load current of one alternator. In case of a dead 
short-circuit on one of the high-pressure bus-bars close to 
the power-house not more than two sections on each side 
of the one short-circuited will be affected. In no case does 
the pressure on sections adjacent to the short-circuited fall 
below 75 per cent. of the normal. The total current is 
practically constant from the instant of short-circuit onwards. 
The only automatic main switches in the station are the out- 
going low-pressure line switches and the low-pressure bus-bar 
sectionalising switches. The latter are opened by inverse 
time limit relays, the settings of which are rather high in 
order to delay the opening of the circuit until no possibility 
of clearing up the trouble easily remains. Operation with 
non-automatic switches is extended as far as possible over 
the transmission system, as it is hoped thereby to climinate 
a source of trouble and failure. An automatic feature, 
intended to secure rapid clearing of arcing earths or crosses, 
consists of а special contact in the Tirrill regulators which 
introduces resistance into the alternator excitation on the 
opening of the oil switch, во that the line pressure falls. 
As the switchboard is on the fourth floor and the engine-room 
floor is out of sight except from an inspection gallery, 


duplicate emergency cut-outs are provided at each machine 
station, one on the engine-room floor and the other at the 
side of the exciter gallery. By breaking the glass cover. 
the attendant can close the remote-control switch inside 
and so isolate the machine and disconnect its field supply 
in cases of emergency. | 

The high-pressure bus-bars, which are situated on the roof, 
are run in duplicate and consist of 2-in. painted galvanised 
iron pipe. They are supported on suspension insulators con- 
sisting of seven 10-in. discs. For branch connections 1}-in. 
pipe is used. The vertical risers in the shafts connecting 
the bus-bars with the transformers are supported on seven- 
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part pedestal insulators mounted on the side walls. The 
high-pressure oil switches, which are of the solenoid-operated, 
non-automatic type, can be disconnected from the trans- 
formers by disconnecting switches with 4-ft. blades. The 
long high-pressure bus-bar has a switch for interconnecting 
the two 110,000-volt sections. For wholly disconnecting the 
transmission lines from all high-pressure apparatus in the 
building, switches having pivotted arms 12 ft. long and 
ending in vertical horn gap members, are mounted on the 
roof structure. These switches are worked through a crank 
lever, and when they are opened the lines are at the same 
time earthed. Choke coils and arrester gaps of the double- 
horn type with charging resistors connected between the 
upper and lower sets of horns are provided. In addition four 
aluminium cell arresters are used in each set. Three are 
connected in star to the phase wires, while the fourth forms 
an earth connection to the neutral point. In all cases the 
factor of safety has been taken as three. Minimum clearances 
of 35 ft. to earth and 55 ft. between phases have been 
used in the 110,000 bus-bar connections. 

In conclusion, it may be said that very complete signalling 
and telephone facilities are provided, while the lighting of 
the engine-room is effected by 114 500-watt tungsten lamps, 
giving an illumination of 3°5 foot-candles оп `#ће floor level. 
The switch room is illuminated with diffused light through 
a skylight, behind which are tungsten lamps. Emergency 
lighting in case of shut-down is provided for by automatic 
switches, which connect about one-third of the lamps to 
the storage batteries, which can supply them for about an 
hour. The 1,500 three-pane window sashes which make 
up the movable sections of the 120 windows are motor 
operated, and so can be rapidly closed on the approach of 
a storm. 

A description of the transmission system will appear in 
a future issue. 


METAL FILAMENT TRACTION LAMPS 


T is essential that the lamps used for lighting railway 

cars should be mechanically strong and able to withstand 
vibration and jolts. Even current consumption is less im- 
portant than that of mechanical strength. Thus, for several 
years after the introduction of the ‘‘ pressed ” tungsten fila- 
ment lamp railway companies preferred the old carbon 
filament lamp, which, although much less efficient, was a 
great deal more durable. The invention of the Mazda lamp, 
with a filament of drawn tungsten wire, however, has made 


AVERAGE COST OF MAINTAINING INCANDESCENT LAMDS PER 
CAR PER MONTH ( MATERIAL AND LABOUR INCLUDED ) 


SO-CALLEO 
WIRE- ТУСЕ 
TUNGSTEN 


Average 6/9 
TUNGSTEN EM. 


S 
PRESSED FILAMENTS ORAWN- WIRE MAZDA 


MAINTENANCE Costs or TRACTION LAMPS. 


it possible for the advantages of high efficiency and strength 
to be combined. As a consequence, Mazda drawn wire 
lamps are now being used on many traction systems. 

The accompanying diagram, which has been sent us by 
the British Thomson-Houston Co., Mazda House, Upper 
Thames Street, E.C., translates the improved strength of 
these lamps into reduced maintenance costs. The curve 
was prepared by the Chicago Rock Island Railway of 
America, and shows thc average maintenance costs per car 
per month for lamps, renewals, and labour over a period 
of four years. In the first year the ordinary ‘pressed ”’ 
filament tungsten lamps were used, and the average monthly 
cost per ear was 18s. 6d. In the second year so-called ‘ wire " 
lamps were used and the maintenance cost was 26s. 3d. 
Mazda drawn wire lamps were employed in the third and 
fourth vears, and the average monthly maintenance cost per 
ear was 14s. 5d. and 6s. 9d. respectively. The lower figure 
in 1912 was due to the improved strength of the Mazda 
lamps used in that vear. The reduction in the average 
maintenance cost during the second two years is evidence 
of the great strength of Mazda drawn wire lamps. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


SUPPLIES.—A new list to hand from the London Electric 
Warehouse Co., Department of the Brush Electrical Engineering 
Co., Ltd. (Manners Street, York Road, S.E.), illustrates a very 
large number of street lighting fittings, both with and without 
globes, for use with metal filament lamps. Ships’ fittings, 
hand lamps, and accessories are also dealt with. A separate 
bulletin describes the “Economic” series fitting for metal fila- 
ment un and a further one deals with “Brush” arc lamps 
made under Bremer-Westinghouse patents. Other leaflets and 
folders embrace holophane ware for all purposes, “Benjamin " 
reflector fittings, and some handsome fittings for holuphans 
reflector bowls and spheres, &c. 'The Metallum wire tungsten 
lamp in the usual sizes for private and public lighting, as well 
as for train lighting, is also listed, as is the ''Candolite " 
electric candle fitting. In addition, mention may be made of 
the export price lists embracing Metalum lamps; 600. 1.500. 
and 2,500 megohms grade rubber insulated cables in sizes trom 
20 S. W. G. to 37/14 S. W. G.; and small shunt-wound D.C. 
motors of the protected type. 


pO IIIA ,9, 9,9. 9,99 9.5 9.9/4 49. 
Readers desiring copies of catalogues or pamphlets should 


apply to the firms in question, referring to the notice tn 
“Electrical Engineering.” 


AMMETERS AND VOLTMETERS.—A new sheet.from the 
General Electric Co., Ltd. (67 Queen Victoria Street, E.C.), 
brings to notice dead-beat moving iron ''pedestal" or ‘‘con- 
troller” type instruments having ranges with maxima of 10 
up to 600 volts, or 10 up to 600 amperes. These instruments 
may be used on either D.C. or A.C. circuits up to 600 volts; 
the movement is gravity controlled, though spring control may 
be substituted, and aig damped. The accuracy obtained is 
that laid down by the British Engineering Standards Committee. 


MOTOR PANELS.—Another sheet by the same company 
describes strong mistake-proof controller-type motor panels for 
pressures up to 650 volts. The panels are built up of standard 
apparatus consisting of ironclad circuit-breaker and controller, 
with or without shunt speed regulator. 


HOME CINEMATOGRAPH.—A leaflet from the Wright 
Electrical Sales Co., Ltd. (94 Albion Street, Leeds). describes 
the ** Wescoscope," which is a cinematograph apparatus for home 
use. The light is derived from an incandescent lamp fed from 
a battery. 


BALATA BELTING.—The advantages of Silvertown Balata 
Belting. together with hints for belt users, are set forth in a new 
publication by the India Rubber, Gutta Percha. and Telegraph 
Works Co., Ltd. Е E.). Prices and particulars of 
three- to ten-ply belting from one to 24 inches wide are given. 


ELECTRIC BLOWERS.—4A new type of hot-air douche, or 
electric blower, is described in a leaflet from Siemens Bros. 
Dynamo Works, Ltd. (Supplies Department, 38 and 59 Upper 
Thames Street, E.C.). The direction of the air current may be 
easily adjusted to any desired angle, which also enables the 
blower to be folded for convenience in packing. The consump- 
tion is given as 60 watts, and the weight as approximately 2 lbs. 


Our Editor has been pleased to receive from Electrical In- 
stallations, Ltd. (27 to 28 Martin's Lane, Cannon Street, Е.С.). 
a handsome and convenient blotter with which is ingeniously 
combined an alphabetical telephone index, scribbling pad, &c. 


Concentrated Filament Lamps for Photographic Purposes.—- 
Considerable experimenting has recently been done with Mazda 
electric lamps for photographing, copying pictures, making 
enlargements, printing films, and so on. Very satisfactory 
results have been obtained with six-volt concentrated filament 
Mazda lamps. They are being used successfully in automatic 
photographing machines, also for printing moving picture films. 
In both cases the lamps are equipped with parabolic reflectors 
to increase the intensity of the beam and concentrate the light 
over the relatively small area which it is desired to illuminate. 
It has been found that the ореглііоп of lamps at from ten to 
twentv per cent. over voltage produces a very white light, rich 
in the actinic rays which are necessary to affect the sensitised 
film of the photographic plate. For most photographic work 
the period during which it is necessary to burn the lamps is 
short; hence the loss of life. due to burning the lamps at over- 
voltage, is more than compensated for by the gain in photo- 
graphic quality of the light obtained. The concentrated fila- 
ment lamp is only one of many types of drawn. wire Mazda 
lamps manufactured at Rugby by the British Thomson- Houston 
Co., Ltd. For further information respecting these lamps appli- 
cation should be made to the company's London office, Mazda 
House, /7 Upper Thames Street, E.C. 


AvcusT 14, 1918. 


ÉLECTRICAL ENGINEERING | 


QUESTIONS AND ANSWERS BY PRACTICAL МЕМ 


RULES. / 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problema that have arisen 1n actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
spondents," or replies will be invited from our readers. Опе 
shilling will be paid for the question which we select for com- 
petitive replies tn this column. 

Answers: A fee of 10s. will be 
we consider shows the greatest merst, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to uccept only one reply, if, in Ма opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. | 


4 


Write on one side of the paper only, and if diagrams are sent, 
draw them оп а separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both зп 
the case of questions.and answers, the competitor’s real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision ts final. 
| QUESTION No. 1,351. 

A factory is to be driven electrically by motors aggregating 
about 200 h.p., varying in size from 3 to h.p., and including 
a few of wich the speed has to be varied. 'The only supply 
available is at 240 volts, 50 cycles, single phase. What class of 
motors and control would it be best to employ ?—'' P.” 

(Replies must be received not later than first post, Aug. 21st.) 

ANSWER TO No. 1,349. 

State the theory of and advantages derived by using a loose- 
coupled inductance in wireless telegraphic receiving apparatus. 
Give the outline of construction of a suitable loose-coupled 
inductance for such work. Why is the iron core omitted in 
‘these, seeing that the two windings are quite independent, and 
apparently depend on transformer action.—F. 


The first award (105.) is made to * ANT" for the following 
reply :— >- А 

ay electrical circuit in which the capacity and inductance 
are high as compared with the resistance has a certain 
natural period of oscillation. The discharge of a condenser 
through such a circuit will take the form of an alternating 
current of a definite frequency, and if an alternating e.m.f. 
of this frequency is impressed on the circuit, it will cause 
a much larger current to flow than an equal e.m.f. of any 
other frequency. This property is made use of in wireless 
telegraphy by adjusting the inductance and capacity of the 
receiving circuit to correspond with the frequency of the 
received signals, thus establishing a condition of resonance 
and building up the received signals to a strength much 
greater than they would have if they were not in resonance 
with the circuit. The great advantage of a separate oscillat- 
ing circuit for the receiver, connected through a ''jigger"' 
or loose-coupled air-core transformer to the antenna circuit, 
is the high degree of selective tuning which it renders possible, 
i.e., the east with which the receiving circuit can be 
adjusted to respond readily to the frequency of the partieular 
station from which messages are to be received, while being 
less sensitive to interruptions from other stations which may 
be transmitting at the same time, but at а different 
frequency. If the receiver is placed directly in the aerial 
circuit it will be equally affected by all the radiations picked 
up by the antenna, and although the antenna circuit can 
be tuned to some extent, this tuning cannot be so sharp 
as that of a separate oscillating circuit. If, however, the 
receiver is placed in another circuit which is inductively 
coupled to the antenna, oscillations in the antenna which 
are of the frequency to which the receiver has been tuned 
will be powerfully reproduced in the latter, while oscillations 
of any other frequency will affect the receiver but slightly. A 
further point in favour of the coupled receiving circuit, as 
compared with direct connection of the receiver in the earth 
wire of the antenna, is that at the earth end of the antenna 
the current is a maximum and the voltage a minimum, 
which are obviously conditions better suited to operate on 
a transformer than on a receiver which is usually of high 
resistance. Fig. 1 shows the arrangement referred to, the 


paid for the answer which . 


oscillating circuit containing the receiver being tuned to the 


desired frequency by means of the variable inductance. It 
is also desirable to be able to vary. the closeness of the 
coupling between the primary and secondary circuits of the 
jigger. If the coupling is too loose, only a portion of the 
energy available in the antenna circuit will be transferred 
to the receiver circuit, while if it is too tight, some of the 
energy given by the antenna to the receiver circuit will 
be returned to the antenna and lost, instead of being 
utilised in the receiver. The correct degree of coupling is 
best determined experimentally by adjusting the variable 
inductance and the degree of coupling until the maximum 
strength of signals is obtained. It will probably be found 
that less than 10 per cent. of coupling is required. 

. A simple form of jigger for a small receiving station is 
shown in Fig. 2, and can be made by hingeing together two 
boards of convenient size (say about 1 ft. square), so that 
they сап be opened and closed like a book. А flat coil 
consisfing of a few turns of wire is mounted on each board, 
one coil forming the primary and the other the secondary 
winding. The degree of coupling is a maximum when the 
two coils are close together and lie parallel to each other, 
and is zero when the axes of the coils are at right-angles 
to one another. It is advantageous to wind the coils with 
cable composed of fine silk-covered copper wires twisted over 
an insulating core, in order to reduce eddy currents and skin 


effect. The ratio of primary to secondary turns will be 
To Reeening 
To Antenna Circuit 


Earth 


Fig. 


 Fig2 Р 


governed by the capacity of the aerial and the type of 
receiver used, and is most readily found by trial. The 
reason why an iron core is not used in such an oscillation 
transformer is that at the high frequencies employed ‘n 
wireless telegraphy the losses in the iron due to hysteresis 
and eddy currents would be excessive. In fact, so much 
energy would be absorbed in this way that verv little, if 
any, would be transmitted to the secondary circuit, the 
action of the primary currents being entirely masked bv 
that of the eddy currents. A fuller account of the principles 
of application of loosely coupled transformers to both trans- 
mitting and receiving circuits, illustrated by mechanical. 
analogies, will be found in the Yearbook of Wireless 


. Telegraphy for 1913, pp. 338 et seq. 


The second award (5s.) is made to J. Е. Romer, who 
writes as follows :— 

In the ordinary wireless antenna the largest capacity is 
at the top, and when receiving signals the top becomes a 
region of maximum potential, while the part connected to 
earth carries maximum current. As most detectors work bx 
a potential difference, the best place for them would be at 
the top of the antenna. This is very inconvenient, while 
if placed at any other part the detector would not be sensitive 
enough. The difficulty is got over by using a coupled 
inductance, which is in reality a resonance transformer, one 
coil being connected in series with the antenna and the 
other coil in series with a variable condenser. The detector 
is connected across the condenser terminals. The current 
in the antenna coil induces an oscillatory current in the 
receiving circuit and a maximum potential difference is pro- 
duced between the condenser terminals. The detector is 
therefore in the most favourable position, and in effect the 
high potential of the top of the antenna has been transferred 
to а more convenient point. The antenna and the receiving 
circuit must be properly in tune wi:^ each other or the 
best effect will not be obtained. The two coils may be of 
equal size and consist of wire wound on wood or ebonite 
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(This Patent Record is compiled by our own Editorial Staff and із Strictly Copyright.) 


Specifications Published August 7th, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad: 


16,104/12. Conduit Continuity. Exvectrican Сохроітѕ and 
. В. A. НемміХс. A bifurcated or hollow rivet is driven 
` through the socket so that the end of the rivet is dumped up 
and the tube slightly indented, as well as having the enamel 
removed. Four figures. 
16,164/12 and 13,918/13. ‘‘ Shock’? Discharge System for 
Wireless. Б. Моветті. Water is supplied to the gap for cool- 
ing purposes through a hollow electrode. The exciters are 
arranged in series or series parallel, and are situated in an 
‚ electromagnetic field. Each pair of electrodes may have a single 
cooling jet, or one central jet may be used. In the second 
specification it is proposed to immerse the electrodes in water. 
‘the electrodes may also be arranged concentrically, and рго- 
vided with water-discharge chambers at their ends. The outer 
electrode may be rotated. Each specification has five figures. 


16,534/13. Railway “Signalling. L. Ducertrer and Н. 
Guittov. Near the end of a track section is a pedal com- 
prising а magneto with an inclined steel plate close to the rail, 
so that it is depressed by the wheels of passing trains. When 
depressed, the magneto armature is moved so that eddy-currents 
are set up, which are used for the signalling. For single-line 
working two pedals are required. They are connected to a relay 
and condenser so that the relay breaks the circuit of the one 
pedal, when the other is operated. Three figures. 


16,852/12. Self-propelled Vehicles. J. С. P. Тномаз and 
Tug Tuomas TRANSMISSION, Ltp. A construction of passenger 
rail coaches in which the prime n.over is situated in the middle 
of the vehicle, is described. The chief features are that the 
floor and roof slope down from the centre, where is the driver's 
compartment, to the ends. The driver's compartment has in- 
spection windows above the main roof. Four figures. 


17,588/12. Recording Instruments. W. R. Coorer. The 
record is produced by a periodic discharge from the point of 
the needle through the paper to a metal electrode behind. The 
spark is adjusted by resistance in the primary of the induction 
coil necessary to feed the spark gap. The pointer is partially 
of glass or other insulator, and a second spark gap in series 
with the one used for recording is provided, so as to prevent 
disturbance of the needle. By means of a low resistance 
mercury switch, several circuits may be recorded by one instru- 
ment on the same paper. Seven figures. 

17,752/12. Magneto Hand Lamp. W. E. Laxe (Fabrique 
Internationale d'Appareils а Magneto, Switzerland). The arma- 
ture shaft carries the lamp, which rotates with the armature, 
within a fixed reflector. The armature is driven by a spring 
motor by means of repeated depressions of the lid of the casing 
of the apparatus. А press-button stop mechanism is also pro- 
vided. Three figures. 

23,542/12. Automatic Controllers for Lighting Circuits. 
L. AsBATECOLA. To prevent an electromagnetic cut-out opening 
_on circuits where several metal filament lamps are lighted at 
once, the magnet is wound with a shunt and a séries winding. 
The latter is differentially wound in two sections connected by 
a stretched wire. When this becomes heated by the main 
current it short circuits one section of the series winding, and 
the cut-out can operate. Two figures. 

26,948/12. Water Heaters. С. R. В. Mrpptecoat. The 
water I through about six helically wound copper tubes 
4 in. diameter, enclosed within an insulating casing and con- 
nected, the bottom of one to the top of the next. Inside each 
tube is an open resistor. Three switches control the heating. 
Two figures. 

8.198,15. Incandescent Lamps. C. B. HERRMANN. Only the 
inner surface of the bulb is frosted, so that the efficiency is 
not so affected by accumulation of dust. 

8.595/13. Water Heater. С. О. HaskELL. Cold water is 
passed into the lower end of the heater and. conducted to the 
opposite end, then passed down in contact with outer bare 
resistors, and then passed up through an inner shell in contact 
wh inner bare resistors. When once sta:zted, the cold water 
gets a preliminary heating from the steam from the preceding 
water. Three figures. 

9.174/12. Motor Load Equalising. S. Ескмахх. This is a 
patent of addit'on to No. 11,597/12 (ELECTRICAL ENGINEERING, 
June 19th. p. 2:0). Automatic regulators to decrease the current 
taken by the ftlywheel motors alone when the total current 
increases, and vice versd, are provided. Опе figure. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be oa sale at the Patent Office Sales Branch, 25, 
Buildings, London, W.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patents will 
appear in our next issue. 

Dynamos and Motors: L. D. & M. Co., McLeop and Wirp 
[Brush-gear] 18,777/12; B. T.-H. Со. (С.Е. Co., U.S.A.) 
21,761/12; B. T.-H. Co. and TAYLOR rennen] 21,866 / 12. 

Electrometallurgy and Electrochemistry: De Mare [Ozone 
generators] 20,988/12; B. T.-H. Co. (G.E.Co., U.S.A.) [Furnaces] 
26,082/12. ' 

Heating and Cooking: British Exec. TRANSFORMER Co., 
Berry and Lonpon [Viewing interior of oven] 16,960/12; STUB- 
LING [Heated garments] 28,846/12. 

Ignition: Воѕсн [Automatic time adjuster] 4,692/13. 

Incandescent Lamps: LupEckE and Brimspown Lamp WORKS 
(Furnaces for treating metallic filaments] 6,952/13. 

Switchgear, Fuses, and Fittings: B.T.-H. Co. (G.E. Co., 
U.S.A.) [Relays] 12,060/12; АскевмАМ [Reverse current circuit- 
breakers} 27,090/12; Снсвв [Aluminium cable connectors] 
2.146/15; Вевсмахх А.-С. [Electro-magnetic heavy-current 
switches with automatic release] 2,778/13; SiEMENS & HALSKE 
[Automatic short-circuiting of lightning arresters] 14,214/13. 

Telephony and Telegraphy: AirKen [Telephone exchanges] 
16,906/12; DrsiLiER [Wireless oscillations] 19,763/12; RICHARD- 
son [Protective attachments for telephone mouth and ear pieces] 
20,580/12; Lacus [Telephone apparatus] 21,351/12; HAMMER 
Pid ы 24.408/12; SHaw [Telegraph transmitters] 8,024/13; 
STILLE [Telephonic reproducers] 9,644/13; KELVIN & JAMES 
WHITE and Fietp [Loud-speaking telephones] 9,732/13. 

Traction: Porrnak (Elektro-Motoren-Werke Hermann Graden- 
witz) 20,446/12 ; Stratton [Switches for trolley wires] 24,384/12; 
Davipson [Tramway-point operating] 26.145/12; Тн. Gorp- 
SCHMIDT А.-С. [Rail bonding] 1,179/13; Tuomas and THOMAS 
Transmission [Power transmission and control] 12,841/13. 

Miscellaneous: CanLsrEDT (Timing races] 17,666/19; SCHOLER 
[А.С. electro-magnetic striking tools] 18,184/12; James (Protect- 
ing submerged structures from barnacles, &c.] 19,297 /12; 
CLUDERAY [Time alarms] 24.261/12; Loupon [Lift signalling, 
&c.] 4.256/15; STILLE [Aluminium-acetone light sensitive cells] 
1591113 MaGNET-WERK Ges. EisENBACH [Lifting magnets] 


The following Specifications are open to Inspection at the Pater! 
Office but are not yet published for sale. 

Dynamos and Motors: A.E.G. [Cooling] 16,391 /13. 

Heating: Lacasse [Radiator] 16,485/13. 

Incandescent Lamps: Worrnaw-LawPEN А.-С. [Manufacture] 
15.824/13; Kanazawa [Manufacture of cobalt filament] 16,481 /13. 

Switchgear and Fuses: PoLLAK [Automatic circuit-breakers] 
15,950 /13. 

Telephony : ScHiEssrER [Relays] 15,179/13; SIEMENS & HALSKE 
[Prepayment meters] 16.376/13. 

Miscellaneous: Авхогр [Reproduction of electric variations] 
29,584 /13; Krupp [Magnetic separators] 14.426/13 and 14,427 /13; 
Eris [Submarine mines] 16,379/13. 


Amendment of Specification 


14.015'12. Wireless Telegraphy. ҮҮ. DvsBiLIER. Ап error in 
this specification (ELECTRICAL ENGINEERING, May 29th, p. 310) 


has been corrected. 
Expired Patents 


The following are the more important Patents that becom 
void through non-payment of renewal fees. id ° 
Dynamos and Motors: B.T.-H. Со. (С.Е. Co., U.S.A.) [Uni- 
polar A.C. machines] 8,569/05; J. E. NOEGGERATH [Armatures 
and collector rings of homopolar machines] 8,415/08. 

I ш, and Electrometallurgv: A. S. R. WAINWRIGHT 
an . J. MANN (executors of G. J. . N rolysis : v 
ооо J. ATKINS) [Electrolysis : vat 

Ignition: C. A. Day (Fabrik Elektrischer Ziinder, Germany) 
PE safety lamps] 9.103/04; P. JENSEN (b. G. Bartlett 

S.4.) [Gas and acetylene lamps} 8,730/08. | f 

Incandescent Lamps: H. J. Happan (Electroden-Ges. 
кле уча zirconium, thorium, &c.] 9,384 /04. ' 

elephony: J. E. KiNGsBURY (W.E. Co. S. pay 
E Sigue, a Y (W.E. Co., U.S.A.) [Prepayment 

Traction: Siemens Bros. (Siemens Ф Halske) [Local and 
central control of points and signals] 8,968/08. 

Miscellaneous: С. Bansovu [Filling bottles to а predetermined 
height] 9.325/07: Expansion SPRINKLER SYNDICATE, J. FIDDES 
and J. F. Warr [Automatic fire-alarms] 9,535/07; W. and A. С. 
McWHIRTER [Signalling and recording changes in level of liquid] 
8.920.08: R. T. Gates [Portable disappearing targets] 9.05208. 
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| MOTOR CONTROL GEAR FOR HYDRAULIC PUMPS. 


bobbins. The coupling is adjustable by varying the distance 
between the two coils, either directly or by sliding one coil 
inside the other. Loose coupling is used, in order to cut 
out atmospheric effects. An iron core is not used, because 
the signals received are produced by oscillatory currents of 
so high а frequency that all the energy entering the antenna 
would be dissipated by hysteresis and eddy currents in 
the iron, however finely it was laminated. 


ANSWERS TO CORRESPONDENTS 


ExAM.—CANDIDATE.—The following books will be useful to you 
in reading for the examination of the Association of Mining Elec. 
trical Engineers :—“ Application of Electric Power to Mines 
and Heavy Industries," by W. Н. Patchell, “Electric Practice 
in Collieries,” by D. Burns; and ''Electrical Mining Installa- 
tions," by P. W. Freudemacher. We can supply you with any 
of these. You will, of course, have to make yourself thoroughly 
acquainted with the Home Office Electrical Mining Regulations. 


ELECTRIC TRACTION NOTES | 


The Bill authorising the construction of a double track 
tube railway by the Post Office for the conveyance of mails 
across London was passed last Thursday by a committee 
of the House of Lords, under the chairmanship of Lord 
Newton. .The tube, it was stated, is to be 9 ft. in diameter, 
with two tracks of 2 ft. gauge, and the trucks are to be 
of steel and 11 ft. 7 in. long. Owing to the opposition of 
the London Electrie Supply Companies to the clause giving 
the Post Offiee power to supply energy from the Post Office 
generating station at Blackfriars to the railway and to the 


ү offices оп the line of route, though amended by the 


ouse of Commons committee, was struck out. <A clause 
was also inserted putting the Post Office under a penalty 
of £10 an hour for any interruption, due to negligence, of 
electricity, gas, or water supply. This is the clause inserted 
in all the tube railway Bills. Evidence was given for the 
Post Office by Mr. W. Slingo (Chief Engineer) and Mr. Н. С. 
Gunton (Principal Power Engineer), and for the Supply Com- 
panies by Mr. G. W. Partridge (Chief Engineer, London 
Electric Supply Corporation), Mr. Frank Bailey (Chief 
Engineer and Manager, City of London Electric Lighting Co.), 
and Mr. E. W. Seale (Secretary and Manager, Charing Cross, 
City and West End Electric Lighting Co.). The estimated 
consumption by the railway is about 480,000 units per 
annum. With this load the cost of generation by the Post 
Office would be reduced from 0:878d. per unit to 0°627d., and 
the cost per unit delivered would be reduced from 1'486d. 
to L'077d. The additional capital expenditure for electrical 
equipment by the Post Office is £76,120, comprising £14,100 
for the track, £1,450 for ventilation, £400 for telephones, 
and £44,330 for equipment between points of supply in sub- 
stations and the track. The Supply Companies had not been 
asked to tender, but now that they knew the requirements, 
they said that they could supply at £4 per kw. of maximum 
demand per annum plus O'd. per unit. If the supply to 
the post offices on the route of the railway was taken away 
from them, they would be compelled to charge higher prices 
for the supply to the smaller post offices in London left to 
them. The average price now actually paid is 214. per 
unit. In allowing the Bill to proceed, the Chairman said that 
the Committee considered that that part of the Bill which 
. related to the supply of electricity had not been proved. It 
was unable, however, to express an opinion whether the supply 
by the Post Office would be in the interest of public economy. 

On Monday the House of Lords went into Committee on 
this Bill, when it was announced by the Lord Chancellor that 
an amendment would be introduced by the Government on 
Report to restore to the Bill the clause giving power to the 
Post Office to supply electrical energy for the railway and 


post offices on the route from its station at Blackfriars. The 


. Report stage was reached on Tuesday, and was continued 


yesterday. Lord Newton submitted that if the Bil was 
passed as amended by the Select Committee, the tube could 
be made and the Post Office could come to Parliament next 
session with a considered proposal relating to the supply 
of electricity. A public department, he said, when appearing 
before a Private Bill Committee, must be treated as any 
other Bill promoter. The Marquess of Crewe stated that the 
Post Office had always intended inviting tenders for the elec- 
tricity supply from the supply companies and local authorities, 
when, if a real appreciable saving would result from taking 
an outside supply, that course would be adopted. On these 
grounds, he asked the House to agree to the reinsertion of 
the clause. The Earl of Donoughmore, speaking as Chairman 
of Committees, from the point of view of private business, 
regretted the course the Government were taking. It 
amounted to a claim of privileged position and a right to 
review the decision of a Select Committee when not to the 
liking of the House. The Marquess of Lansdowne and others 
also pointed out that the unusual course suggested by the 
Government would, if adopted, constitute & not very con- 
venient precedent. 

It is stated that a Bill will be introduced into Parliament 
next session for the construction of a tube railway on the 
Kearney high-speed system from the Strand to the Crystal 
Palace. The distance is 63 miles, and there would be 
intermediate stations at Westminster Bridge Road, The Oval, 
Brixton, and Herne Hill. The journey would be accomplished 
in ten minutes. 

The Glasgow Corporation is considering the appointment 
of a special committee to report on a scheme of electric 
tube railways between the east and west of the city. 

It has been announced that the part of the Canadian 
Pacific Railway system crossing the Rocky Mountains between 
Rossland and Castlegar is to be electrified. Direct current 
at 2,400 volts will be used, with overhead trolley. 

The Tyneside Tramways & Tramroads Co. report a total 
surplus for the half year of £5,445. The final available 
balance of £4,864, after payment of debenture interest, KC. 
including the amount brought forward, is to be applied to 
the payment of a 5 per cent. dividend, and a dividend on 
the ordinary shares at the rate of 8 per cent., with £1,200 
placed to reserve, and £724 carried forward. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


The new contract between the Post Office and the Marconi 
Company for the Imperial Wireless Chain was passed by 
the House of Commons last Friday after a lengthy discussion. 

From correspondence which has passed between the Post 
Office and Mr. C. S. Goldman, on behalf of the Parliamentary 
Telephone Committee, it appears that the investigation of 
the cost of working the telephones has proved more difficult 
than the Post Office anticipated. As soon as this inquiry 
is complete, which will not be before next session, opinions 
are to be invited “from all quarters before any action is 
taken to put the new rates in force.” It appears that a 
Parliamentary Committee is to be appointed for this purpose. 
Apparently also the Post Office objects to the formation of 
a central advisory committee of business men, on the lines 
of those successfully appointed by the Board of Trade, which 
could deal with both rates and the general policy of admini- 
stration. Without such a committee, Mr. Goldman points 
out, the local advisory committees appointed by the Post 
Office are not of such great value as they would otherwise be. 

The Electrical Review and Western Electrician (Chicago) 
contains a note to the effect that the wireless telephone 
apparatus which Japanese officials of the Department of Com- 
munications are credited with having invented was success- 
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The India-Rubber, Gutta Percha and Telegraph Works Co., Ltd. 
(The SILVERTOWN Company) 
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was used by the National Physical Laboratory 
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the Admiralty Specification is based 
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fully operated early in June, according to statements made 
by the parties concerned. From the Yokohama station limited 
conversations have been carried on with Japanese steamships 
as far distant as sixty miles. 


The Gesellschaft für drahtlose Telegraphie have issued a 
special number of the Telefunken Zeitung to commemorate 
the 10th anniversary of the foundation of their business. 
The frontispiece illustrates the new liner Imperator, and a 
special article is included on projected long-distance wireless 
schemes, together with a review of the progress of the 
Telefunken systems during the last ten years and several 
other notes and illustrated articles relating to wireless 
telegraph schemes in various parts of the world. 

Two new telegraph cables between this country and the 
United States are, we learn, to be laid vid the Azores. 


For the first time on record, says the Electrical Review 
and Western Electrician (Chicago) telegrams containing 
twenty-eight words were transmitted from the wireless station 
at Sayville to Nauen by means of Count Árco's high-frequency 
apparatus, on July 12th, with an expenditure of only six 
kilowatts, while recently, for the transmission of mere sounds 
over 100 kw. were needed. | 


At the meeting of the Spanish & General Wireless Trust, 
Ltd., which is one of the Marconi group of companies, 
a profit for the year of £4,654 was announced, which has 
been carried forward. Stations have been constructed at 
Arnaguez (near Madrid), Barcelona, Soller (in the Balearic 
Islands), Cadiz, Vigo, Las Palmas, and Teneriffe (in the 
Canary Islands). 


The Electrical Review and Western Electrician (Chicago) 
announces that direct wireless communication between 
America and Asia has been established by night between 
the U.S. Army Signal Corps station at Nome, Alaska, and the 
Russian station at Anadyr, Siberia. There is a chain of four 
Russian stations between Anadyr and Vladivostok. Before 
a commercial service is established an agreement will have 
to be come to between the two countries. 


We are advised, as from the "th inst., that all telegrams 
for Venezuela are subject to censorship. All routes vid Colon 
and Galveston to places in Peru and beyond are again 
restored, and the Chorillos-Iquique cable was repaired on 
8th inst. | 


LOCAL NOTES 


Aberdeen: Electricity Supply.—A scheme is under con- 
sideration for a supply of current by the Corporation to 
Banchory, Aboyne, and Ballater. 


Aldrington: Electricity Accounts.—After payment of capital 
charges, a loss of £214 has been made on the undertaking, 
as compared with £246 for the previous year. The total 
sales amounted to 56,738 units as compared with £538,371. 
The deficit has been met out of general rates. 


Boston (Lincoln): Electricity Supply.—Messrs. Crompton 
& Co. have given notice that they will apply for a provisional 
order for this district. 

Exeter: Electricity Accounts.—A net profit of £1,573 has 
been made after payment of all capital charges. 


Fife: Interruption of Supply.—A_ serious breakdown 
occurred last week to one of the turbo-generators in the 
ower-house of the Fife Electric Power Co., at Townhill. 
he supply had to be discontinued for a short time, and 
there was considerable interruption of the local tramway 
services. 


Gloucester: Electricity Accounts.—The result of the year's 
workiug of the Electricity Supply Department is a deficit of 
£106, after payment of all capital charges. This is partly 
accounted for by the extra capital expenditure incidental to 
the recent extensions, which are not yet being used to their 
full capacity, and the increased cost of fuel. 


Greenock: Electricity Accounts.—A net profit of £5,204 
has been made on the year's working at Greenock. The 
total income was £49,209, as compared with £46,150 for the 
previous year. 

Halifax: Electricity Accounts.—The electricity accounts 
for the year ending March 31st, 1918, show the total income 
was £48,025, compared with £42,749 for the preceding year. 
The total units sold were 7,488,255 and 6,256,583, so that 


generating set for the Chamber Hall power station, 


the average price obtained per unit was 1'539d., compared 
with 1640d. The surplus of income over expenditure 
amounted to £2,408, compared with £2,199. The costs of 


Е generation fell from 04854. per unit sold to 0'488d., and 


the costs of distribution rose from 0'107d. to 0'117d. Manage- 
ment and general charges fell from 0'109d. to 0°101d. 


Heywood: Bulk Supply.—4A provisional agreement is to be 


entered into for а ten-years’ supply for this district by the 


Bury Corporation with the option of continuing for a further 
five years. 

Maidstone: Electricity Accounts.—A surplus of £1,181 is 
reported on the electricity undertaking, in spite of а con- 
siderable increase in the cost of coal. The units sold for 
private supply have increased considerably, but the sub- 
stitution of metal filament lamps for are lamps for street 
lighting has caused a decrease in the supply for this purpose. 

Oulton Broad: Electricity Supply.—The Oulton Broad 
Electricity Company has given notice of their intention to 
apply for a provisional order for the supply of electricity 
for all public and private purposes in the district. The 
company has already sent in a tender for street lighting. 

Portrush: [lectric Lighting Order.—The Provisional Order 
relating to the supply of electricity by the Urban District 
Council was passed on Tuesday by the House of Commons 
Committee on Unopposed Bills. 

Worthing: Electric Cooking in Camp.—An electric cooking 
installation has been at work in the camp of the Church 
Nursing and Ambulance Brigade, and the camp is lighted 
throughout electrically. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Belfast.—A Local Government Board inquiry is to be 
held early next month into an application for a loan of 
£35,000 for electrical purposes. 

Bury.—The loan of £55,000, which, as stated in our issue 
of July 8156, is to be applied for, is to provide for the 
following plant :—Two rotary. converters, £2,100; a third 
13,500; 
extension to buildings, £14,000; Н.Т. mains, £10,000; trans- 
formers, £4,000; L.T. mains, £5,000. 

Dublin.—Tenders are invited for single-phase and three- 
phase meters. (See advertisement on another page.) 

Felixstowe.—A Local Government Board inquiry was held 
last week into an application for a loan of £4,729 for exten- 
sions to the electricity works, including a 150-kw. Diesel set, 
a balancer, switchgear, and alterations to buildings. 

Manchester.— Tenders are required for the supply and 
delivery of paper-insulated E.H.T. cables, 8-core telephone 
and 3-core pilot cable. Tenders by August 18th. 

Rochdale.—Tenders are invited for a wet air filter and 
circulating water screens. 


Wiring 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Barnsley.— New Town Hall. 

Chester.— Additions to workhouse, Boughton Heath. 
Architect, J. H. Davies & Sons, 14 Newgate Street, Chester. 

Hunslet.— Alteration to Nurses' Home. Architect, W. E. 
Richardson, Rothwell, Leeds. 

Letchworth.— New hospital. 

London: L.C.C.—Tenders are invited for an electric light- 
ing installation at the Royal Hill Elementary School, 
Greenwich. (See advertisement on another page.) 
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Islington.—Extensions to postal stores. Н.М. Office of 
Works. 

Manchester.—New baths, New Quay Street. —Proposed 
Central Municipal School at Chorlton. | 

Rugby.—Tenders are invited for extensions to the electric 
lighting installation at the Rugby Co-operative Society's 
premises in Chapel Street. Tenders by August 18th. Раг- 
ticulars from W. H. Watson, Secretary. 

Sheffield.—New premises for the Shefficld Telegraph. 

Stockport.—New premises for Stockport Industrial Co- 
operative Society. Architects, Wrathmell & Blackshaw, 
St. Peter's Square, Stockport. | 

Walsall.—Tenders are invited by 25th inst. for electric 
lighting plant at Great Barr Hall and other buildings in 
Great Barr Park. 


— -— ee — m 


TENDERS RECEIVED AND ACCEPTED | 


Bridlington.— The tender of the Sturtevant Engineering Со. 
for a wet air filter (£115) has been accepted. 

Burnley.—The tender of the Electrical Co. for 70 tramcar 
watt-hour meters mounted on special spring frames has bcen 
accepted. 

The tender of the British Westinghouse Co. for turbo- 
alternator, &c., has been accepted. As the amount вісу 
exceeded the estimates, application is to be made to the 
Local Government Board for a slight increase in the 
. loan. 

Falkirk.—The tender of the Electrical Co. for polyphase 
meters with and without maximum demand indicators has 
been accepted. 

London: Hammersmith.—The tender of the Electrical Co. 
for the supply of hour meters for the ensuing twelve months 
has been accepted. ! 

Loughborough.—The tender of Clarke, Chapman & Co., 
£1,774, for a boiler has been accepted. 

Rotherham.—The tender of Messrs. Chamberlain & Hook- 
ham for meters of 10 amperes capacity and upwards has been 
accepted. 

Stockport.—The tender of Messrs. Bell Bros., Manchester, 


for grease-eliminating and water-softening plant, has been - 


accepted. 


———— 


APPOINTMENTS AND PERSONAL NOTES _ | 


! 


The salary of Mr. H. F. Ellis, Electrical Engincer, South 
Shields, has been increased from £400 to £450. 

A Junior Assistant Electrical Engineer is required for the 
Far East. (See an advertisement on another page.) 

An experienced mechanical and electrical engineer is 
required for a group of collieries. (See an advertisement.) 


MISCELLANEOUS BUSINESS NOTES AND 
TRADE ANNOUNCEMENTS 


Price of Copper.— Messrs. George Smith & Son, of 5 Phil- 
pot Lane, E.C., inform us that the price of electrolytic 
copper bars, c.i.f. port of arrival, quoted on Tuesday night, 
was £72 10s. to £73 (last week, £70 55. to £70 155.). 

Works Outing.—On Saturday last over 300 emplovees of 
A. Reyrolle & Co. (Hebburn-on-Tyne) made a day's excursion 
to Edinburgh. 

Sunbeam Lamps.—The goodwill and trade-mark of the 
Sunbeam Lamp Co. (in liquidation) has been purchased by 
the Armorduct Manufacturing Co., Ltd., Farringdon Avenue, 
Е.С. 

Cryselco, Ltd.—The directors of Cryselco, Ltd. (Bedford), 
on the occasion of closing their works for the week for the 
August holiday, announced that in addition to paying every- 
body employed a week's wages, a bonus would be paid of 


a varying amount to all girls who had been emploved for 
three, five, and eight years. A special profit-sharing scheme 
was also put into force. 

Change of Address.—Tetley & Co. (Falcon Works, Bedford 
Street, Greengate, Salford) have removed their offices to 
Exchange Buildings, 6 St. Mary’s Gate, Manchester. 

Bankruptcies.— W. R. Wedge, electrical engineer, of 
Northampton, has been adjudicated a bankrupt. 

A first and final dividend of 1s. 43d. is to be paid in the 
bankruptcy of Longdon & Cobb, Nottingham. and of 18s. 9d. 
in the £1 regarding the separate estate of W. Longdon. 

The British Electromobile Co. is to be wound up 
voluntarily. 

Mr. F. T. Johnson, Electrical Engineer, Cambridge, has 
been adjudicated a bankrupt. 


COMPANIES’ DIVIDENDS, REPORTS, 
MEETINGS, &c. 


Manaos Tramways & Light Co.—A surplus, after pavment of 
debenture interest, &c., of £28,107 is reported. £25,725 is to 
be transferred to reserve and renewals account, and a 4 per 
cent. dividend is recommended, with 23,455 carried forward. 
There has been a considerable increase both in the private and 
public lighting connections, and the power load has increased 
about 100 per cent. 

Northampton Electric Light & Power Co.—4An interim dividend 
at the rate of 5 per cent. per annum is announced. 

The Waste Heat & Gas Electrical Generating Sfations.—An 
interim dividend at the rate of 5 per cent. has been declared. 

Oxford Electric Co.—An interim dividend at the rate of 6 per 
cent. per annum is to be paid for the half year. 


NEW COMPANIES 


EDISON ACCUMULATORS, 49 Old Bond Street, W. Capital 
£150.000. Manufacturers of and dealers in storage batteries 
of all kinds. To adopt an agreement with J. F. Monnot. First 
directors, Lord Montagu, Colonel Н. С. L. Holden, А. Т. 
Pearse, and J. F. Monnot. 

LEYBURN ELECTRIC SUPPLY CO.—Capital £12,000. 


—OUR BOOK— 
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prices. 
Orders should be addressed to the 
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ELECTRICAL 
ENGINEERING 


With which is Incorporated 


THE ELECTRICAL ENGINEE 


(Established 1884) ! 


NO. 347 [Уот.. IX., No. 34] 


AU rights reserved. 


ELECTRICAL ENGINEERING. 


The Engineering Journal of the Electrical Industry 


PUBLISHED BvBRY THURSDAY. Price Ва. 
SUBSCRIPTION RATES. 


United Kingdom. бе. 6d. per Annum. 
Canada. бае. 8d. per Annum. 
Other Cofonies and Abroad. 138. per Annum. 


Small prepaid Advertisements for SITUATIONS VACANT AND WANTED, AATIOLES 
vor BALE AND WANTED, &c., are inserted at the rate of One Penny per word, 
tufstmum One Shilling, three insertions for the price of two. 

ОР?Р1С1А!, Noriczs and TECHNICAL COLLEGE ANNOUNCEMENTS are inserted at the 
eate of Ninepence per line (column width). 


Other Advertisement Hates ow Application? 
Latest Time jor Receiving 
Letters for Insertion, Tuesday Arst post 
Smal] Advertisements and Official Announcements, Wednesday Arst post. 
Displayed Advertisements, Tuesday Arst post. 
Corrections in Standing Advertisements, Monday Arst post. 


All letters to be addressed to '* Electrical Engineering," at the BDITORIAL 
AND PuBLISHING Orricms: 208-206, TEMPLE CHAMBERS, LONDON, Е.О. 


Telegrams: '' Circling, Fleet, London." Telephone Ко. : 5509 Holborn. 


Oheques to be made payable to THE KiLowarT PoBLIsHING Oo., LTD., and to 
ә Loxpow CouwTY Амр WmeruiNsTRR Bank (Temple Bar Branch). 


| | SUMMARY | | 


A SHORT article deals with the vexed question of 
"general conditions." (Page 470.) 

A LARGE country house installation, where electricity 
is used for lighting, heating, vacuum cleaning, and 
pumping both for water supply and fire purposes, 18 
described. (Page 477.) 

A LETTER from Siemens Bros. Dynamo Works, Ltd., 
explains that the coming “ Half-Watt" lamp will only 
be supplied in units of high candle-power for some 
time to come. Statements appearing in some of our 
contemporaries have implied that the lamps are to be 
obtainable in small units. (Page 477.) 

THE design of isolating switches controlled from a 
distance is dealt with in our Questions and Answers 
columns. (Page 478.) 

THE costs of operation of the street lighting systems 
in Chieago show that the system in use there of having 
tungsten lamps in opalescent bowls on old gas 
standards costs £1,720 per mile to instal, and £380 
per annum to maintain. With flame arcs the corre- 
sponding figures are £1,875 and £860 to instal, and 
£348 and £255 to run, with underground and overhead 
distribution respectively. (Page 479.) 

Some particulars of closed circuit fire alarm systems 
for small and large installations for all classes of 
service are set forth. (Page 479.) 


THURSDAY, AUGUST 21, 1913. 


[PRICE ONE PENNY. 
Registered as a Newspaper. 


A sHORT article deals with the award of contracts 
for the electrical equipment of the London & North 
Western and the South Western Railways. (Page 180.) - 


A DESCRIPTION is given under Telephony and 
Telegraphy of a continuously loaded telephone cable 
which has been laid between Vancouver and Victoria. 
—The Postmaster-General is prepared to continue the 
Hull telephone licence on certain conditions.—A net 
profit of £413,294 has been made by the Marconi Co. 
(Page 480.) 


A PATENT specification by G. Lüdecke and the 
Brimsdown Lamp Works for a furnace in which the 
carbonising, decarbonising, and forming of metallic 
filaments may be carried out at one and the same time 
was published last 'Thursday.—Among the other 
patents is one for electromagnetic percussive tools by 
L. Schuler, and one íor & loud-speaking electro- 
pneumatic telephone receiver by C. Stille.—Opposition 
has been entered to the grant of three patents to 
Julius Pintsch A.-G. for the manufacture of ductile 
tungsten filaments.—The patent relating to pull-chain 
switch lamp-holders granted to H. Hubbell and allowed 
to lapse has been restored. (Page 481.) 


THE Report of the Select Committee on Motor 
Trafic recommends further power being given to the 
County Councils for the regulation of traffic subject 
to general control by a Traffic Branch of the Board 
of Trade. Responsibility for the increase of accidents 
is directly attributed to the motor-’bus.—A clause in 
the Post Office Tube Railway Bill has been inserted 
in the House of Lerds requiring the Postmaster- 
General to put the power supply to the railway up to 
competHion of the supply companies.—The trolley 
omnibus system at Ramsbottom was opened for traffic 
last Thursday.—The loss of £2,865 on the Waltham- 
stow Tramways is attributed to motor-omnibus com- 
petition. (Page 482.) 


Tue scheme of the Installation Department of the 
Sheffield Corporation has been referred to a special 
committee.—A deficit of £1,445 has been made on the 
Bath electricity undertaking, and a net profit of £337 
has been made at West Bromwich. (Page 483.) 


LocaL GOVERNMENT Boanp inquiries are {а be held 
at Batley (£8,206), Bingley (£7,000), Belfast (£35,000), 
Cardiff (£30,500), and Newport (£10,600). An applica- 
tion is also to be made for a loan of £12,000 at 
Heywood.—A turbo-alternator is required at Wimble- 
don; switchgear at the L.C.C. Greenwich station; and 
mixed pressure turbines and direct current generating 
‘plant at Edinburgh. (Page 483.) 


SoME Officially-attended experiments on wireless 
firing of explosives from a distance are reported from 
France, but are being received with some scepticism. 
(Page 483.) 
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GENERAL CONDITIONS 


HE differences between British electrical manufacturers 
and some buyers of electrical plant with regard to the 
"General Conditions of tender still continue. In the short 
article, on p. 480, upon the contracts for the electrical equip- 
ment of the L. & N.W. and S.W. Railways, reference is 
made to au announcement in a contemporáry that British 
firms refused to accept the General Conditions for the former 
contract, and did not tender. This, as we have said, is not 
the fact. British firms did tender, and the plant will be 
supplied by five firms—four British and one foreign. The 
award of the contract for the electrical equipment for the 
trains themselves was given to the Oerlikon Co. on price, and 
not as the result of any dispute as to the general conditions. 
Nevertheless, considerable soreness was felt owing to the drastic 
nature of these general conditions, a copy of which we have 
before us. The Chief Electrical Engineer to the Company, 
Mr. Е. A. Cortez-Leigh, is designated as sole arbiter :——'. . . 
in all cases of difference of opinion between the Company 
and the contractors, the decision of the Engineer shall be 
final and binding upon all parties in all matters connected 
with the contract or any additions thereto." There are also 
many other onerous conditions, which we fear, however, 
are not uncommon in other similar sets of general conditions— 
for instance, holding the contractor liable for any expense 
he may be put to in consequence of errors in the specification 
or drawings, and a clause making the contractor “ guarantee 
the Company harmless against all accidents, damages, claims 
and losses which may occur, or to be incurred, or claimed 
by reason of... any cause which in the opinion of the 
Engineer shall have been within the control of the con- 
tractors . . . notwithstanding any instructions which have or 
have not been given by the Engineer. . . ." 

In such cases it is not unusual for contractors to send 
in tenders, even if they arc not willing to accept the general 
conditions as they stand, the tenders being only conditional 
upon a subsequent agreement being arrived at as to a modi. 
fication of the general conditions. This, we believe, has 
recently been the practice of the firms belonging to the 
British Electrical and Allied Manufacturers’ Association, and 
it has been confidently stated to us from a source that should 
be exceptionally well informed, that in practically no recent 
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case has any important municipal electrical contract been 
awarded out of the country for the sole reason that the 
British firms have adopted this course when tendering. The 
placing of some recent large municipal contracts with foreign 
firms, instead of with British firms, has, our informant, con- 
tends, been invariably because the foreign firm has quoted 
a lower price. Certainly, it would be hard to credit that these 
disputes as to the wording of the General Conditions should 
be carried to such a pitch that the purchaser would be content 
both to pay more for his plant and to buy it abroad. 


It is to be regretted that the ‘‘ Model" General Conditions 
have not long ago been agreed upon. It is now a considerable 
time since a code was agreed between a Committee of the 
Institution of Electrica] Engineers (upon which were repre- 
sentative consulting engineers and delegates of the I. M.E.A.) 
and the B.E.A.M.A., but apparently the Council of the 
Institution was loth to pass this as final until the I.M.E.A. 
had agreed to accept it. We understand from the Secretary 
of the B.E.A.M.A. that a further revised code (so far as it 
referred to the points in dispute), was then agreed upon 
between the I.M.E.A. Council and the B.E.A.M.A., and 
this has, as our readers know, already been discussed in 
camera on two occasions (at the Annual Convention, and 
again last month) by the members of the I.M.E.A. As the 
second of these meetings was held as long ago as July 11th, 
and no announcement has yet been made, it is reasonable 
to assume that the code agreed upon by the I. M.E.A. Council 
has not been ratified by the membership. 

We have it on the authority of a high official of one of the 
largest manufacturers of electrical plant in this country that 
the differences of opinion as to General Conditions are usually 
concentrated upon three points, viz., disputes and arbitra. 
tion, consequential damages, and terms of payment. 
On the first of these there should be easy compromise. 
once the untenable position is abandoned that the purchasers’ 
engineer should be sole arbiter. On the second point it is 
almost safe to say that the majority of contractors aim chiefly 
at having their liability for consequential damages defined 
in such a way that they can insure against it; and the 
question as to terms of payment is, after all, merely a 
business bargain, and absolutely standard percentages to 
apply to all contracts should not be held to be a necessity. 
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- A COUNTRY HOUSE INSTALLATION 


ARIED applications of electricity for domestic uses are 

in evidence at Somerton House, Co. Dublin, the residence 
of Mr. Т. К. Laidlaw, which has recently been recon- 
structed. Electric light is used throughout the house, farm, 
and stable buildings, and current is also utilised there for 
electric radiators and power appliances. Electric power is 
used to drive a stationary vacuum cleaning plant for cleaning 
carpets, floors, and furnishings; also for pumps to raise 
domestic and rain water to roof tanks in the house and supply 
fire service hydrants. Electric bells and telephones are em- 
ployed throughout the house and outside buildings. 

he generating and storage plant is accommodated in an 
outbuilding, and includes a horizontal oil engine by Tangye, 
Ltd., capable of developing a maximum of 22 b.h.p. and a 
constant working load of 19 b.h.p. with crude oil of 0'8 specific 
gravity when running at 210 r.p.m. The engine is fitted with 
& compressed-air starter. A storage tank to accommodate 
5 tons of fuel is provided, and is buried in the ground.' The 
dynamo, by the British Thomson-Houston Co., is belt-driven, 
with an output of 8 kilowatts at 100 to 150 volts. The 
battery, manufactured by the Tudor Company, consists of 
56 cells contained in glass boxes, and has a discharge capacity 
of 480 ampere hours for 10 hours. Tanks for acid and dis- 
tilled water are fixed on wall-brackets, and connected to 
tlexible piping used to fill the cells as required. The switch-: 
board in the power-house is made up of enamelled slate slabs 
resting on channel iron supports with iron fixtures, and 
provided with an expanded metal door at one end. Ы 

Underground vulcanised bitumen cables are led from the 
main switchboard to the house, stables, and domestic water 
and fire service pumps. They are laid about 2 ft. below the 
surface of the ground in creosoted wood troughing fitted, with 
porcelain bridge supports filled in solid with pitch, and 
covered with tiles. For the branch wiring vulcanised india- 
rubber oonductors of 2,500 megohm grade are contained in 
solid drawn steel tubing carried behind walls and ceilings, 
except in servants’ quarters and outbuildings, where the 
tubing is exposed and spaced out from the walls by brass 
hold-fasts, The tubing throughout is fixed to the iron cases 
of distributing boards by lock nuts, so that the whole con- 
taining system is continuous, and also efficiently connected to 
earth. The electric light fittings harmonise with the interior 
decorations, and were supplied by Messrs. Perry and Messrs. 
Osler. The wiring for electric bells and telephones is of 
1/20 S.W.G. 300 megohm conductors run in split Simplex 
tubing with slip couplings. : 

The stationary vacuum cleaning plant by the Scottish 
Vacuum Cleaner Co., is placed in a basement apartment. It 
includes a rotary pump belt driven by a 2 b.h.p. motor; 
2 in. piping is led to nozzles fixed to wall skirting boards on 
the several floors. | 

The supply of water for general use is obtained from a well 
by a petrol engine-driven pump. This source of water supply 
is also available for fire-extinguishing purposes, the pressure 
being augmented by an eleotric turbine pump connected to 
fire mains led around the house, and fitted at intervals with 
hydrant valves for hose attachment. Rain water is collected 
and stored in an underground tank of 50,000 gallons capacity, 
and is raised therefrom by an electric centrifugal pump 
operated by automatic switches to two tanks in the roof space 
of the house. The water supply pipe system is arranged so 
that the spring water is led direct to the taps, &c., from an 
outside storage tank, and rain or spring water may be used 
to fill either or both house tanks, thus providing against the 
possibility of a scarcity of water due to shortage in the former 
Supply. An artesian well is now being sunk in the grounds, 
and it is expected that a better supply of drinking water will 
be obtained from this source, and provision has been made 
| it being raised to these tanks by the existing pumping 
plant. 

The rain-water pump is capable of lifting 1,500 gallons per 
‘hour, and is direct connected to a 2 b.h.p. shunt-wound 
motor. 

A turbine pump and direct-coupled 6 b.h.p. shunt-wound 
motor, by Mather & Platt, at 1,500 revolutions per minute, is 
erected in the pump-house at the stables alongside the rain- 
water pump. The switch panels for both these pump sets 
include line and starting switches with no-volt and overload 
release, shunt regulator, and ammeter, all enclosed in cast-iron 
eases with glass fronts and mounted on iron framework. The 
fire pump is designed to allow three jets of water being thrown 
а one time to a height of 60 ft. from hydrants accommo- 
-dated in ground boxes connected to the 4 in. diameter spigot 
zand socket cast-iron pipe main led around the house. Air 


valves are fitted to this piping where necessary, and a sluice 
valve with wash-out cock allows of the mains being emptied 
during frosty weather, although, as a rule, they are kept full 
of water. A very complete system of hot-water heating is 
provided. à 
The whole of the electrical work was carried out by Messrs. 
Brash & Russell, Glasgow, under the supervision of the 
consulting engineers, Messrs. J. E. Sayers & Caldwell. 


CORRESPONDENCE 


THE “HALF-WATT” LAMP. 
To the Editor of ELECTRICAL ENGINEERING. 


Dear Sm,—In order to correct certain erroneous rumours 
which have been circulated during the past few weeks on the 
subject of the new '' Half-Watt" lamp, we shall be glad if 
you will inform your readers that the lamp in question will, 
at any rate, for some considerable time to come, only be 
supplied in units of extremely high candle-power to compete 
with high-pressure gas arcs for street lighting, &c., and, of 
course, electric arc lamps. 

It is probable that such '' Half-Watt" lamps will be avail- 
able in commercial quantities during the present year, and we 
hope before long to have an opportunity of demonstrating 
the lamp to members of the Press. 

The new lamp is of particular interest as it embodies 
certain novel processes of manufacture, not hitherto applicd 
to electric lamps. 

Yours faithfully, 
SIEMENS BrotHers Dynamo Works, Lro. 

Incandescent Lamp and Fittings Dept., 

Tyssen Strect, Dalston, N.E. 


[These rumours were dealt with in an article in our issue of 
July 17th (p. 416), in which the correct facts mentioned in 
the above letter were stated, and the correct position was 
again emphasised in the cartoon which appeared in our 
issue of July 24th. As the incomplete statements and errone- 
ous conclusions of some of our contemporaries have given rise 
to a considerable amount of uncasiness in various quarters, 
we have pleasure in publishing the facts once more in the 
above letter.—Ep., E.E.] 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


LIGHTING SUPPLIES, &c.—A pocket: size nett price list 
has just been issued by Baxendale Brothers (96 Whitechapel, 


Liverpool). Among the items making up the list are fans, 
"Sanitas," hot and cold air douches, cables of various sizes 
and grades, conduits, fittings, arc carbons, &c. There is also 
a selection of bells, bell wires, and primary and secondary 
batteries. 

DYNAMOS AND MOTORS.—Particulars and illustrations of 
“Castle,” W. type motors and dynamos are contained in a 
recent catalogue issued by J. H. Holmes & Co. (Newcastle-on- 
Tyne). Included are dynamos for cinematograph lanterns, low 
pressure dynamos, &c. 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 
“Electrical Engineering.” 


ACID-PROOF SILICA LAMPS.—A leaflet descriptive of the 
acid-proof silica lamps, for direct current, recently introduced 
by the Westinghouse Cooper Hewitt Co., Ltd. (80 York Road, 
King’s Cross, N.), has just been issued. The efficiency is stated 
to be 022 watts per candle, while an earthenware casing is 
employed which makes a tight joint with the globe. The in- 
terior being thus protected from corrosive vapours, the lamp is 
of particular value in chemical and galvanising works, and others 
of a like nature. 


Ontario Hydro-Electric System.—It has been decided to enlarge 
at once the Niagara Falls transformer station of the Hydro- 
Electric Power Commission of Ontario, and to double the line 


between Dundas and Niagara Falls. 
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RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
epondents,' or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. | 

ANSWERS: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 58. for the one we 
select ag second best. Replies should reach this office within 
seven days of the earance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and tf diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
serspt. Competitors may adopt a “nom de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,352. 

I Have recently become responsible for laying air space tele- 
graph and telephone cables, and should be glad to have some 
information on the following points :—(1) Is dessicating appa- 
ratus absolutely necessary? (2) Give a design for а really 
accessible test box having high insulation, for use in railway 
signal boxes. (3) What is a satisfactory way of securing a 


lead-covered cable when it has to be carried straight up a wall? 


(4) Is any harm likely to accrue if a 4-in. sag is allowed in an 
armoured cable supported on hooks 6 ft. apart? (5) What is a 
satisfactory form of lightning protector ?—'' PoTHEaD.”’ 


(Replies must be received not later than first post, August 28th.) 


ANSWERS TO No. 1,350. 

It is required to operate three 20,000-volt isolating switches 
simultaneously by means of fixed handle and link gear. The 
handle will be about 9 or 10 ft. away from the switches. Ex- 
plain how you would do this, giving approximate dimensions 
of the apparatus in a sketch. The device must be mechanically 
and electrically sound, as the switches are not for a laboratory, 
but for use under the worst conditions. The gear mast not 
be expensive to construct.—'' ABSONDERN." 


The first award (10s.) is given to * W. R.” for the following 
reply :— 
The sketches in Fig. 1 show one method of operatin 


the three switches simultaneously. It has here been assume 
that the switches will be mounted vertically. As the con- 
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struction of the operating gear is dictated principally by the 
insulation requirements, it is important that there should be 


ample creeping distance between poles and.to earth. The insu- 
lators should be of glazed white porcelain, and although the 
overall dimension given for the insulators could be reduced by 
using the corrugated type, it is found advantageous in practice 
to adopt the smooth type, principally on account of the greater 
ease in keeping them clean. It will be seen from the sketch 
that & steel piece is rivetted to each of the switch blades (see 
Fig. 1), and connected by a short steel coupling-rod to the to 

side of the insulators, the rods being "'ragged" at the end, 
and cemented in the insulators which are grooved jnside. 
Steel studs are secured in the bottom side of the insulators in 
з similar manner, and connected to a cross-coupling of light 
steel angle, this construction allowing individual adjustment of 
the switches. The cross-coupling angle is operated by two steel 
rods (gas piping can ‘be used) from the fixed handle. The 
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handle gear consists of a bobbin-shaped wooden handle mounted 
horizontally on a steel spindle which connects the two coupling- 
rods to the two side-links, these side-links at the other end 
being carried by two brackets. А stop-pin should be fixed to 
the brackets to act as a stop for the handle when in the ‘‘off” 
position, thus obviating any risk of shock to the switches them- 
selves due to rough handling. The metal-work of the handle- 
gear should, of course, be efficiently earthed.: It is important 
that the switches should be of strong mechanical construction 
apart from the actual current to be carried, and barriers of slate 
or other suitable material should be fixed between switch-poles. 

The dimension given between poles “can be varied to suit 
requirements, though a minimum of 6 in. (in air) should be 
allowed between live parts of different poles. 


The second award (5s.) is made to “N. G. W.," who writes 
as follows :— 


No particulars are given of the current the switches are to 
carry, but it is assumed that it is comparatively small, say 
150 to 200 amps., and that therefore the dimensions of the 
switches will be decided by the voltage and by mechanical 
reasons. The sketch in Fig. 2 is to scale, and indicates the 
approximate dimensions. It is assumed that the switches can 
be mounted on a wall, and that the handle-gear can be mounted 
below them. Also that the main point concerning which in- 
formation is desired is the coupling of the handle-gear to the 
switches, and that it is an advantage if the handle-gear can 
be adapted to standard switches. Suffice it to say, regarding 
the switches themselves, that the centres from top contact to 
hinge should not be less than 15 ins., and the insulators should 
give a sparking distance of about 12 ins. With switches of this 
size the blade should be of the “stayed” type. That is, the 
actual blade ''A"' should be supported by stay-straps “B.” 
These can be of wrought-iron, and should be hinged concen. 
trically with the blade. To each pair of stays should be rivetted 
a pair of levers “C” proved with a pin coupling to them a 
connecting rod ‘‘D.’’ This rod should be made of good, sound 
teak, thoroughly impregnated. 'It should be strengthened at 
the top by a pair of Viu OR plates, one screwed each side, 
and should be fitted at the bottom with a wrought-iron strap 
into which the coupling-rod ‘‘E” can be screwed and locked 
with a nut. The other end of the coupling-rod is provided 
with a device “Е” pinned to a lever “G.” The three levers 
are keyed to a common shaft ‘“ H,” which is provided with three 
bearings “J” and the handle-lever “K.” The gear should be 
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Electric Controlling Devices 
IGRANIG ELECTRIC co. cro. 


(PRoPRIETO:S OF ADAMS MANUFACTURING 00.10). 
147, Queen Victoria St., London, E. C. 


Works: BEDFORD. 
BEE ANNOUNOEMENT ON PAGE xi. 


adjusted so that when in the ''on" position the levers “G” 
just pass the dead centre and come up against a stop, so that 
there is no danger of the switches falling out or being forced 
out by magnetic action. Also if this is done there is no danger 
of the switches when ''off" falling into the “оп”! position. 
The use of the impregnated-wood , connecting-rod provides a 
very simple and efficient coupling, which can be made of length 
to suit the circumstances, and enables the metal parts of the 
driving-gear to be kept well away from the electrical connec- 
tions. 


ANSWERS TO CORRESPONDENTS 


WANGLER.—Your reply came too late; try and catch the post 
next time. Thanks for your kind expressions of appreciation. 


FIRE ALARM SYSTEMS 


ANY modifications of the Siemens ‘closed-circuit "' fire- 
alarm system are set out in new catalogues from 
Siemens Bros. & Co., Ltd. (Woolwich, S.E.). The fire-alarm 
boxes are connected in series with & current flowing continu- 
ously between them and the central fire station. For those 
cases where not more than 120 boxes are required, the 
indicator at the central station may be a graduated dial and 
pointer indicating the number of the box originating the 
call. At the same time, an alarm bell rings-until the indicator 
has been restored to normal. Should the line wire become 
injured, a definite signal is 
given at the station until 
the fault has  bcen 
remedied. Fire calls can, 
however, still be received. 
The alarm boxes them- 
selves аге robust and well 
insulated, as may be seen 
from Figs. 1 and 2, which 
show one design in which 
is a telephone equipment 
in a separate locked com- 
partment for police ог 
ambulance work, &c. The 
clockwork mechanism 
which transmits the code 
call may be obtained to 
send a number of calls 
may require rewinding 
without rewinding, or it 
after each call. Provision 
is made to prevent the 
ice glass door being closed un- 
Fic. 1.—FrRE ALARM Carn less this operationis carried 
Box (CrosE»). out. The dial apparatus 
at the station consists of 
& well-made case, with hinged back and glass front. At 
the top is a telephone set with automatic cradle, and a tele- 
phone and fault bell. Inside is the dial, signal annunciator 
disc, relay pin controlling the dial mechanism, and a milli- 
ammeter. There is also the restoring mechanism and broken 
wire switch. The latter is used to convert the system tem- 
porarily to open-circuit working. Should a second alarm box 
be operated before the pointer has been replaced, it can be 
arranged that this call be transferred to a reserve dial. 
Permanent records may be obtained by the use of a Morse 
inker or punching register. 

Simple hand-operated or automatic arrangements for 
efficiently calling out the entire brigade or certain members 
of it may also be supplied. 

A development of this system is that known as the Siemens 
" Morse " system, which we learn is installed in over 100 cities 
and is approved and used by the British and other Govern- 
ments. By an ingenious arrangement of the switchboard it 
is possible to receive simultaneously and without mutual 
interference calls from eight different boxes. It is easy, also, 
to record automatically the date, time and origin of every 
call. Another system is the ''Perforator'' system, especially 
intended for those situations where a large number of boxes 


are necessary, but where many simultaneous calls are not 
expected. The greatest development of all is the '' Automatic 
Repeating " system, in which all alarm calls are concenírated 
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Fic. 2.—Frre ALARM Catt Box (Орем). 


at the central station, and at thc same time repeated to all 
sub-stations. Simultaneous calls may be recorded, and in 
this, as in the other systems, ample facilities are provided 
for testing and repair. 


COST OF THE STREET LIGHTING IN CHICAGO 


\ OME interesting figures relating to the cost of the new 
Š strast lighting in Chicago (ELECTRICAL ENGINEERING, Vol. 
VIII., p. 581, Oct. 24th, 1912) were recently given by Mr. R. 
Palmer, the City Electrician. According to the Electrical 
World (New York), when the new contract was entered into 
in October, 1910, there were 12,200 street arcs, and up to 
the present time 4,000 of the 10,000 additional 10-ampere 
flame arcs have been installed. The price paid for the energy 
used is $15 (£3 3s.) per h.p.-year of 4,000 lamp-hours, or 
approximately $d. per kw.-hour. 

To light one mile of street with twenty-three flame arcs 
costs, with underground distribution, $9,000 (£1,875), and 
with overhead distribution, $4,000 (£860). These figures 
include sub-station and distributing costs. Where the system 
of underground distribution and tungsten lamps in opalescent 
globes on the old gas posts has been installed, the cost 
has come to about $8,000 (£1,720), using seventy-five staggered 
on both sides of the street, and about 150 ft. apart. 

Flame arcs on underground circuits cost in 1912 $3991 
(£8 0s.) & year to maintain. To this should be added an 
interest charge on investment of $1916 (£4), and a deprecia- 
tion charge of $13°67 (£2 16s.), making the total yearly cost, 
according to Mr. Palmer's figures, $7274 (£15 2s.) per lamp. 
On overhead circuits the interest and depreciation costs are 
lower, bringing the total yearly cost down to $5457 (£11 7s.). 
The most expensive form of electric street lighting is the 
underground distribution system with tungsten lamps. The 
cost per unit for maintenance is only $18°86 (£2 15s.), but 
allowing for interest and depreciation this comes to $2427 
(£5 1s.) per lamp per annum. Thus, per mile of street the 
cost is $1,820 (£379), compared with $1,678 (£348) for flame 
ares on underground circuits, and $1,255 (.£255) for flame 
arcs on overhead circuits. 

Attention has been given recently to the lighting of the 625 
street crossings under the elevated railways, or subway cross- 
ings, as they are called. The railway companics will be forced 
to instal and maintain lamps in 275 of these subways. the city 
being required to light the remaining 350. After an investiga- 
tion a standard of one 16-c.p. lamp for each 400 sq. ft. of 
inclosed subway area was decided upon as sufficient. The 
railway companies have been trying to get the area of 400 
sq. ft. increased to 800 sq. ft. 
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THE LONDON & NORTH WESTERN AND THE 
SOUTH WESTERN RAILWAY CONTRACTS 


LONG letter and an editorial paragraph on the 
A contraets for the electrical equipment of the L. & 
N.W. railway suburban lines appeared in The Times 
Engineering Supplement last week, in which it is 
erroneously stated that the Oerlikon Co. received the 
contract for the generating plant, and further hinted 
that the British manufacturers refused to tender for 
the contract on account of the "general conditions " 
accompanying the specification. We are in a position 
to inform our readers that both these statements are 
absolutely incorrect. 

The London & North Western Railway, we under- 
. stand, originally obtained the equipments for four 
electric trains from Siemens Brothers Dynamo Works, 
but, after inviting tenders for the electrical equipment 
of the lines now being “electrified,” awarded the 
contract for the elecirical equipment of the rolling 
stock to the Oerlikon Co. The trucks and bodies are 
being made by the Metropolitan Amalgamated Car- 
riage & Wagon Company. For the power house, 
however, Westinghouse-Siemens turbine sets were 
ordered; and B.T.-H. rotary converters were chosen 
for the sub-station equipment. It is true that excep- 
tion was taken to some of the “general conditions” 
by the firms tendering, but in some, if not in all, cases 
a compromise was arrived at. 

In the case of the South Western Railway, the 
order for the equipment of the trains was given to 
the British Westinghouse Company; Dick, Kerr & Co. 
supply the generating plant; and the sub-station 
equipment is, as in the case of the L. & N.W. Railway, 
to be carried out by the B.T.-H. Co. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


The Electrical News (Toronto) contains an interesting 
description of & continuously-loaded telephone cable made by 
W. T. Henley's Telegraph Works Co., Ltd., of London, and 
laid by the British Columbia Telephone Co. between Point 
Grey, near Vancouver, and Newcastle Island to develop the 
telephone traffic between Vancouver and Victoria (B.C.). The 
length of the cable is 283 nauts, and it is continuously 
loaded. Each of the four conductors consists of & central 
wire 0:082 in. diameter, surrounded by twelve smaller wires 
each of 00285 in. diameter, giving the composite conductor 
a diameter of 0'139 in., and a weight of 300 lb. per naut. A 
soft iron wire, 0'012 in. diameter, is wound closely round this, 
making seventy turns per in. The conductor is then covered 
with gutta percha, having a weight of 300 lb. per naut, and 
the four cores are stranded round a centre of yarn with yarn 
worming between the cores. The whole is covered with brass 
teredo tape and armoured with fifteen galvanised steel wires 
0:192 in. diameter, which are embedded in yarn and protected 
by two layers of yarn and preservative compound. The whole 
cable has a diameter of nearly 2 in. and weighs 8 tons 
per naut. The electrical constants of each core per naut are 
as follows :—Resistance, 4 ohms; capacity, 0°35 m.f.; di- 
electric resistance, 250 megohms after one minute's electrifica- 
tion at 75? F. The attenuation constant is about 0°019 per 
naut. of cable at 800 cycles per sec. 

The cable is worked with a phantom circuit, so that it 
ean be used for three conversations simultancously. Accord- 
ing to our contemporary, a continuously-loaded type of cable 
was adopted in place of the coil-loaded pattern used for the 
Anglo-Belgian cable, owing to the fact that it is laid in 
much deeper water, and that the latter type was not con- 
sidered to be safe for the deep waters of the Gulf of Georgia. 
The maximum depth at which the cable is laid is about 
1,300 ft. 

A decision has been given by the Postmaster-General 


regarding the application of the Corporation to continue the 
control of the Hull telephones. Tt is understood that the 


PATENTS. 


Small Prepaid Advertisements with regard to Patents, dc., 
are inserted on this page, facing our Patent Record, at 14. per 
word (minimum 5a.); three insertions for the price of two. 
Rates for displayed and card advertisements on application. 

Advertisement matter, accompanied. by a remittance, should 
be addressed to the Kilowatt Publishing Co., Ltd., 205 Temple 
Chambers, London, E.C. 


TO ELECTRIC APPARATUS MANUFACTURERS.— 
The owners of British Patent No. 10,793 of 1909, relating to 
"IMPROVEMENTS IN OR RELATING TO THE PRODUC- 
TION OF ELECTRIC CURRENTS,” are desirous of entering 
into negotiations with one or more firms in Great Britain for 
the purpose of exploiting the above invention, either by sale of 
the Patent outright, or by granting licenses to manufacture 
under royalty. Inquiries should be addressed to Messrs. ABEL 
& Imray, Chartered Patent Agents, 29 Southampton Buildings, 
London, W.C. 


PATENT.—The proprietors of British Patent No. 17,331 of 
1908., relating to IMPROVEMENTS IN REVERSIBLE 
GALVANIC BATTERIES, desire to enter into arrangements 
by way of license or otherwise, on reasonable terms, for the 
purpose of developing and practically working the same in this 
country. Inquiries should be addressed to W. P. Tompson 
& Co., Chartered Patent Agents, 285 High Holborn, London, 
W.C. 


The owners of British Patents Nos. 25,473, 25,597, and 6,402, 
all of 1910, entitled, respectively, “IMPROVEMENTS IN AND 
RELATING TO REPULSION MOTORS OPERATING AS 
GENERATORS," "IMPROVEMENTS IN AND RELATING 
TO THE EXCITATION OF INDUCTION DYNAMO ELEC- 
TRIC MACHINERY," and "IMPROVEMENTS IN AND 
RELATING TO THE CONNECTION OF SINGLE-PHASE 
MULORS TO POLYPHASE CIRCUITS," are desirous of dis 
posing of the patents or entering into working arrangements 
under license or otherwise with firms likely to be interested in 
the same. 

Copies of the patent specifications and full particulars can 
be obtained from, and offers made (for transmission to the 
owners) to, Marks & CLERK, 57 & 58 Lincoln’s Inn Fields, 
London, W.C. 


— 


John E. Raworth, 


S seen Anne’s Chambers, Chartered Patent Agent. | 
30, Broadway, Westminster, London, S.W. | 


Мв. J. G. LORRAIN, МІЕЕ, 


REMOVAL. MIME, Chartered.” Patent 


Agent, has removed his office from Norfolk House, Norfolk 
Street, Strand, W.C., to 


Staple Inn Buildings, High Holborn, London, W.C. 


APPOINTMENTS VACANT & WANTED. 


YOUNG MAN with practical mechanical experience in tele- 
graph and telephone repairs wanted for West Indies. Good 
climate. Three years’ engagement; passage paid both ways. 
State age and salary expected. Apply with copy of testimonials 
to RAILWAY, c/o A. SHARP & Co., Advertising Agents, 
Glasgow. 


ADVERTISER.—Six years’ varied Mechanical Experience, 
and four years’ Electrical (now Assistant Engineer on Staff of 
large Power  Co.), desires responsible situation. Highest 
references, past and present. Address, A. Оміт, 192 New- 
port Road, Cardiff. 


CARTOONS FROM “ELECTRICAL ENGINEERING."— 
In response to numerous requests for the original drawings of 


the Cartoons published in Evecrrican ENGINEERING, we have: 


made arrangements by which these may be purchased by readers 
at £1 le. each. 

Reproductions of any Cartoons that have been published in 
ELECTRICAL ENGINEERING, neatly framed in plain oak frames, 
are also obtainable at 3s. 6d. each. 

Books of Cartoons from October, 1910, to September, 1911. 
Price 8d. (post free, 94d.). 

Orders (accompanied by a remittance) should be sent to the 


KiLowarr PusLisHiNG Co., Lrtp., 203 Temple Chambers, 
London, E.C. 
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(This Patent Record їз compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published August 14th, 1913 
A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 


18,184/12. А.С. Percussive Tools. L.Scuurzr. The current 
is controlled by a synchronous interrupter so that the tool 
magnet coil is fed during two consecutive half-waves of pressure 
for a time, so that the magnetic field is produced and disappears. 
No sparking occurs when the current is stopped or weakened 
during the return of the armature. Five figures. 

19,763/12. High-frequency Currents for Wireless. W. 
DuBiLIER. А constructional form of the electrodes required for 
the system described in Specification No. 11,091/12 (ELECTRICAL 
ENGINEERING, Vol. VIIL, p. 538, September 26th, 1912). A 
number of electrodes are moved by either rotation, reciprocation, 
or oscillation across other fixed electrodes, so that the arc is 
first made, and later suddenly broken. The faces of the elec- 
trodes are kept substantially parallel to the line of motion. Six 
figures. 

20,446/12. Telpher System. J. E. Porrak (Zlektromotoren- 
Werke Hermann Gradenwitz, Germany). Rotary switches are 
operated mechanically by passing cars, and electromagnetically 
released so that separate block sections of the power contact 
conductor are cut in and out of circuit. The switch can take 
up a third position during the passage of a car to cut in an 
auxiliary section at the rear of the block section through a 
resistance, so that a following car may proceed slowly. Three 
figures. 

21,551/12. Loud-speaking Telephone Receiver. R. Lacus. 
The distance between the receiver and the microphone is adjust- 
able, and in the cover of the microphone around the usual large 
central hole, small conical holes flared towards the membrane 
are provided. The carbon granules behind are subdivided into 
& corresponding number of independent parts. Four figures. 

21,761/12. D.C. Dynamo Field Construction. B.T.-H. Co. 
(С. E. Co., U.S.A.). A portion of the exciting windings are 
situated in slots in the interpolar space, which, in addition, 
carry compensating windings. The mid-interpolar tooth acts as 
a commutating pole. ` Two figures. 

2,146/13. Fixing Terminals to Aluminium Conductors. L. W. 
Сновв. А copper conductor is welded to the aluminium con- 
ductor so that the terminal may be soft-soldered to this. Five 
figures. - 

6,952/15. Furnace for Tungsten Filament Manufacture. 
С. LüpEckB and Brimspown Lampe Works. With the object of 
carbonising, decarbonising, and forming filaments from the raw 
state in one operation, a cylinder of metallic tungsten or 
molybdenum is provided within the heated zone of a furnace 
as described in Specification No. 8,996/11. Rods of tungsten 
or molybdenum are arranged in the form of a cage, and serve 
to conduct the heating current. The cage is placed in a furnace 
shaft of copper or nickel, and the filaments to be treated are 
introduced into the cage through the top of this shaft, which 
may then be closed. Provision is made for the expansion of 
the cage by providing a mercury contact at the bottom of the 
cage. The furnace is water-cooled. Three figures. 

9,644/15. Loud-speaking Telephone Receiver. С. STILLE. Ап 
electro-pneumatic sound-box is described in which a suspended 
slotted plate is moved to and fro above another similar plate 
by an electromagnet actuated by the received currents, so that 
the air escaping is regulated in accordance with them. Three 
figures. 

13,911/13. Large 


Traction Magnets. MaGnet-WeERK Ges. 


Electro-magnets for lifting heavy loads have a fan built into the ` 


frame to cool the windings. One figure. 

14,214/13. Short-circuiting Lightning Arresters. SIEMENS & 
HaLsKE. A short circuit for lightning arresters is actuated 
by metals with different coefficients of expansion, so that heat 
due to an excessive current causes a bending so as to effect the 
short circuit, which is, however, automatically removed when 
the current falls. One figure. 


Р Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, W.C., at the price of 8d. each, post free. 
i of some of the more important of these patents will 
appear in our next issue. 

Arc Lamps: Mout (Korting & Mathiesen A.-G.), 11,704/13. 
Distributing Systems, Cables and Wires, Insulating Materials, 
&c.:  Stemens Bros. Dynamo Works (Siemens Schuckert) - 
[Driving ring-spinning and doubling frames] 18,013/12; SMITH 
[Adjustable cable sling suspender] 18,542/12; Howarp [Cable 


armouring] 24,257/12; Routin [Synchronous running of motors} 
24,751/12; LoEwENTHAL [Insulating layers on cables} 27,651 /12. 

Dynamos, Motors and Transformers: Banrscui [Magnetos] 
19,965/12; Leitner [УагіаЫе-зрееа dynamos for starting 
internal-combustion engines, &c.] 23,275/12; KELLER-DORIAN 
[Induction generators] 1,100/13. 

Electrometallurgy and Electrochemistry: Scorr [Nitrogen- 
fixing furnaces] 14,871/12; DunLtop Түвк Co. and KEEGAN 
[Wheel-rim welding} 17,583/12; Happan (Cleveland Welding Ф 
Mfg. Co.) [Welding] 17,749/12 and 29,999/12; MOLLER 
(Separating bodies in suspension from gaseous fluids] 17,840/12; 
Hérovur [High grade pig.iron] 25,974/12; Dv Воз [Electro- 
lysis] 1,420/ 13 апа 1,459/13; Dekker [Deposition of metals} 
7,328 / 13. 

Ignition: Simms and Simms Magneto Co. [Automobile start- 
ing] 9,924/12. 

Instruments and Meters: Stemens & Haske [Housing record- 
ing strip of electro-cardiographs} 7,846/15; Авом ELEK- 
TRICITATSZAHLERFABRIK Ges. [Bearings] 11,277/13. 

Switchgear, Fuses and Fittings: Tucker [Fuses] 19,642/12; 
RAILING STRACHAN and Hoaptey [Current limiters} 23,917/12; 
TaxLoR [Relays] 26,551/12; Smita pobre ee 26,651 /12; 
WorRaLL [Locking bayonet-ty amps to their holders} 
2,139/15; Маре (Voigt æ Haeffner A.-G.) [Luminous indicator 
for switches] 7,581 /13. : 

Telephony and Telegraphy: Cuaseautt [Transmitting to а 
distance and recording theatrical performances, &c.) 1,444/13; 
GRAHAM and RICKETS Ёгејерһопе systems] 2,610/15; CEREBOTANI 
(Printing telegraphs} 9,833/13. 

Traction: Taouas and THomas TRANSMISSION, Lro. [Power 
distribution] 17,130/12; Van DAALEN and ScmnEiIBER (Control of 
electrically-operated, self-propelled vehicles] 17,506/12; FIRTH 
and Leake [Signalling] 25,991/12; JoHNson and Тноввожсоор 
[Signal control] 26,879/12; Ахревѕом [Trolley wheels] 3,371/13. 

Miscellaneous: Hupson [Miners' safety lamps] 14,385/12; 
RoorHAAN and FERRANTI, LTD. [Resistances] 17,980/12; Cocarp 
[Remote operation of valves, &c.] 27,979/12; Gray [Gyro- 
statically-controlled moving body) 29,530/12; KmvurP А.-С. 
GRUSONWERK [Magnetic separator] 4,595/13. 


The following Specifications are open to Inspection at the Patext 
Acceptance, 


ice before but are not yet published for sale. 
Arc Lamps: SIEMENS ScHUCKERT [Regulating light intensity] 
17,086 /13. 


Distributing Systems, Cables and Wires, &c.: Gres [Safety 
devices for cables] 15,951 /13. | 
Electrometallurgy and Electrochemistry: Soc. 
NriTRURES [Furnace resistance elements) 12,837/13. 
Instruments and Meters: бос. D'ErEcrRIiCITÉ | MILMELIOR 
(Indicating recording and controlling devices] 16,641/13. 
Switchgear: SIEMENS & HALSKE Relay] 17,137 18. 
Telephony: Siemens & HALsKE [Automatic and semi-automatic 
circuits] 14,487/13; Ericsson [Automatic switch] 17,038/13. 


_ Opposition Entered to Grant of Patents 


5,026/12, 5,027/12, and 5,028/12. Ductile Tungsten Fila- 
ments. J. Huners (Julius Pintsch А.-С). The processes 
claimed are for the production of ductile tungsten filaments by 
first alloying a tungsten compound with an oxide of thorium 
or other rare earth metal. (ELECTRICAL ENGINEERING, June 


26th, p. 386.) | 
Grant of Patents Allowed 


15,669/11 and 15,679/11. Gyro-compass. E. A. Sperry. 
oe ENGINEERING, Vol. VIII., p. 550, October 3rd, 
12. | 


GEN. DES 


Restoration of Lapsed Patent 


Pull-chain Switch  Lamp-holder. Н.  HUBRELL. 


15,801 /01. 
(ELECTRICAL ENGINEER- 


This patent which was allowed to lapse. 
ING, March 20th, р. 166.) 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: A. E. Tanner [Sectionalised distribution systems in which 
if a section becomes faulty it is automatically cut out, and both 
ends earthed by special cut-outs} 10,080/04; Soc. MATHELOT Er 
GENTILHOMME [Synchronous rotation of motors driving a phono- 
graph and cinematograph] 8,865/08, 9,371/08, and 9.572/08. 

Traction: R. Baron [Pressed or stamped trolley heads] 
8,846 /05. 

Miscellaneous: J. WILHELM: [Electrically-driven coal-whips or 
hoists} 9,969/04. 
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general nature of the conditions laid down are that the 
Postmaster-General is prepared to continuc the licence of the 
Corporation provided they will take over the plant of the 
National Telephone Co. at the price at which the Post Office 
purchased it, and also will make arrangements for the volun- 
tary transfer of the staff. This offer is being considered 
by the Corporation. | 

In answer to a Parliamentary question as to the efficiency 
of the telephone service, the Postmaster-General stated that 
on the result of about 50,000 secret observations it had been 
ascertained that for the first six months of 1911 and 1918 the 
following figures had been obtained :—Average speed of 
answers to calls (1911), N.T. Co., 58 sec., P.O., bl sec.; 
(1913), P.O. combined system, 5'1 sec. Similarly, effective 
calls formed 65°9, 68°7 and 70°5 per cent. respectively of the 
total number of calls. ‘‘ Engaged ” calls formed 18:6, 18°9 and 
17°4 per cent. of the total calls, while ‘‘no-reply"’ calls formed 
45, 25 and 41 per cent.; and ‘cut-offs,’ 07, 0°4 and 
0'6 per cent. respectively of the total number of calls. 

In the House of Commons last week a return was ordered 
to be issued of patents in respect of which royalties will be 
payable under the contract of the Government with the 
Marconi Co., the dates when such patents were granted, the 
areas in respect of which they run, and the dates when they 
expire in the ordinary course. , 

The annual report of Marconi’s Wireless Telegraph Co. 
records a net profit of £413,294, as compared with £141,717 
for 1911. In view of a part of this profit having been derived 
from the realisation of shares, the directors are creating a 
reserve fund, to which they have apportioned £100,000 out 
of the profits. A 17 per cent. dividend is to be paid on the 
preference shares, and 20 per cent. on the ordinary shares, 
with £146,726 carried forward. It may be remarked, how- 
ever, that in view of the high price of the ordinary shares, 
this dividend represents a net yield of about 6 per cent. 
The directors state in the report that they do not believe 
that the altered conditions of the contract for the Imperial 
chain of stations will prove of any disadvantage to the Com- 
pany, and with regard to rival systems they remark that, not- 
withstanding all that has been stated and published in recent 
times respecting the continuous-wave system of wireless tele- 
graphy, experience has not yet proved that that system will 
be capable of conducting a long-distance wireless telegraph 
service as efficiently as the slightly damped spark system 
. at present in use. | 

The report of the Select Committee appointed by the House 
of Commons in April, 1912, to inquire into the wages and 
conditions of employment in the Post Office has issued its 
report. It finds that, with the exception of a few of the 
" more highly skilled branches of the engineering department 
during periods of abnormal expansion of work, there is no 
difficulty in obtaining a sufficient number of compctent 
persons. With reference to wireless, the Committee recom- 
mends that the staff be recruited by selection from tele- 
graphists, counter and sorting clerks between twenty-one and 
twenty-four years of age, and showing proof of such knowledge 
of French and German as is necessary for communicating with 
foreign ships. It recommends 70s. as the maximum weekly 
wages for this class; and thinks that the salaries of wireless 
overseers should be £200, rising to £230 a year. The Com- 
mittee also states that no clear case that the undertakings 
of the Postmaster-General with regard to the transfer of the 
Staff of the National Telephone Co. have not been carried 
out has been sustained. The staff therefore has no ground 
of complaint, and will share, says the report, in the advantage 
of the recommendations made in regard to the whole body 
of Post Office servants. 

Private wireless stations in Germany may now only be 
erected on the understanding that any messages picked up are 
kept secret, and that the Government has the right at anv 
time to order their demolition. Military and naval officers can 
at any time inspect the stations and order a temporarv cessa- 
tio of activity, and the stations must be placed at the disposal 
of the Government when required. 

At the fortnightly meeting of the Liverpool Amateur Wire- 
less Association, last Thursday, one of the members gave 
particulars of his station, from which vessels are heard all 
round the coast of England, as well as from some parts 
of the coasts of Ireland and Scotland. Many of the Con- 
tinental stations nre strongly received, including Bergen, 
Norddeich long and short wave, Belgium, France, and Spain. 
Soller (Balearie Isles) and Pola (Austria) are very often 
easily readable. A double slide inductance coil is used, with 
an extra coil of inductance for Clifden. The sliders on this 
коб make contact with at most two turns of inductance. 
Very sharp tuning is obtained. Prof. Marchant has promised 
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to give a lecture on wireless in the near future, and the 
meinbers are looking forward to a visit to the wireless 
installation at the Liverpool University. The next meeting 
was announced for Thursday, 28th August. | 

The first of a series of schools of wireless telegraphy is to 
be erected at Giffnock for the Faraday Correspondence Schools, 
Ltd. (Glasgow). There will be six portable wireless sets for 
transmitting up to twenty miles and receiving up to 150 
miles. A very powerful station with an aerial supported on 
masts from 150 to 200 ft. high and about 250 ft. apart is 
also to be erected. Accommodation for about 150 students 
at any one time is to be provided. 

The Roumanian Office states that new telegraph stations at 
Dobritch and Baltchik have been opened, known as Dobryci 
and Balcie.—As from the 14th inst., telegrams in code and 
cipher were again admitted by Greece.—A telegraph office 
has been opened at Durazzo (Albania) under the same con- 
ditions as Vallona. 


... ELECTRIC TRACTION NOTES 


The Motor-’ Bus Danger: Traffic Committee’s Report 


F the Government give effect next session to the recom- 

mendations of the Select Committee on Motor Тгайо 
(whose report was issued on Thursday evening), the London 
County Council and the suburban Local Authorities owning 
tramway undertakings will have reason to rejoice. The 
London Borough Councils, on the other hand, may be less 
pleased, and the owners of motor-'buses will not be pleased 
at all. The chief recommendation is that the licensing of 
stage carriages and hackney carriages should be transferred 
from the police to the County Councils and County Borough 
Councils, who shall also have power to issue regulations as 
to routes, time-tables, &c. These powers,-it is suggested, 
аге, to be subject to a sort of general control by the Traffic 
Branch of the Board of Trade, which is to be reorganiscd 
for the purpose. The veto of Borough Councils with regard 
to tramway schemes is to be taken away, and in the cuse 
of opposition a hearing before this new Traffic Branch is to 
be substituted. 

Needless to say, this would help considerably to mitigate 
the serious effect which motor-’bus competition has had upon 
the tramway undertakings, but, however desirable the recom- 
mendations of a Select Committee may be, and however well 
considered its report, it by no means follows that immediate 
legislation will follow. As the Committee points out, the 
whole problem of London traffic was inquired into by a Royal 
Commission in 1903-4-5; but, although made eight years ago, 
most of the recommendations of this Commission “have only 
become more urgent with the time which has elapsed since 
they were made.” 

A very exhaustive analysis of the street accidents in 
London during the past few years has shown an enormous 
increase year by year, and the Committee has satisfied itself 
that by far the greater part of the responsibility for this 
increase must be attributed directly to the motor-’bus. In 
addition, the methods employed by many ‘bus drivers when 
running competitively with tramways are, in the opinion 
of the Committee, serious from the standpoint of public safety. 
Tramways, on the other hand, are held to be entirely free 
from blame for the increase in street accidents. Fatal 
accidents have been as frequent in streets in which there are 
no trams as in streets with tramlines, and the Committee * do . 
not think that anvthing has been shown to connect with 
tramways, even indirectly, the alarming rise of fatalities in 
recent venrs," The suggestion that the licensing authority for 
motor-omnibuses should, in London itself, be the largest 
tramway authority, and in suburban London the County 
Councils, who will naturally be usually inclined to adopt the 
views of the local authorities running the trams, is somewhat 
drastic, but it appears to be almost justified; and, even 
if these authorities may be tempted to rostrict omnibus traffic 
facilities unduly, the omnibus owners would always have an 
appeal to the traffic branch of the Board of Trade already 
mentioned. 

Incidentally, it may be mentioned that the Committee find 
that lack of lighting has not been a contributory cause of the 
accidents. Taken over a period of three years, statistics 
showed 508 fatalitics before sunset as against 355 after, and 
of the latter, 339 occurred where lighting was good, four 
in places not lighted and twelve with lighting medium or 
indifferent. Those tramway authorities who have found road- 
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widenings а burden, may or may not be comforted to hear 
that narrowness of the street does not conduce to a greater 
number of accidents; motor-omnibuses run more frequently 
in the wider streets. Nor is there anything to show that 
accidents would have been sensibly diminished if a speed 
limit had been enforced. 

In fact, the tramways are blamed for nothing; practically 
the only recommendation for their improvement is that means 
should be taken as soon as possible to remove the congestion 
caused by ''dead ends." 


A system of stopping moving trains by wireless has been 
invented by Professor C. Wirth, of Nuremberg, who was also 
the inventor of the ''wireless distance boat." The system 
has been inspected by Dr. Otto Edelmann (Chief Engineer, 
Bavarian Royal Institute of Industry and Commerce) in 
operation on the line between Nuremberg and Grüfenburg, 
in Bavaria. The telephone or telegraph lines alongside the 
railway are used as sending antenne, while wires on the roof 
of the train serve as receiving antenne. Sending stations 
are required every 80-100 kilometres, and are connected to 
intervening stations and signal boxes, where sending appara- 
tus, either hand or automatic, is installed. A signal received 
on the train may be used to give & warning, apply the brake, 
shut off steam, &c. The cost of installation is said to be 
very low. Messrs. Н. J. C. Grave & Co. (27-28 Old Jewry, 
E.C.) are representing the inventor in the United Kingdom 
as well as in other countries. 

When the Report stage of the Post Office (Tube) Railway 
Bill was continued on Thursday last, an amended clause 
relating to the supply of electrical energy for the railway 
was proposed by the Government instead of the one originally 
in the Bill and deleted by the House of Lords Select Com- 
mittee, as announced in ErEcTRICAL ENGINEERING last week. 
The clause provided that the Postmaster-Gencral should invite 
tenders for the electricity supply, and that if he were satis- 
fied, taking all the circumstances into account, that an 
appreciable saving would result from taking the supply from 
a company or loeal authority, he should adopt that course. 
The Earl of Donoughmore suggested that the words “taking 
all the circumstances into account" should be omitted. The 
elause, subject to this amendment, was then agreed to, and 
the Bill read a third time and passed. 

The trolley-omnibus system at Ramsbottom was opened 
for traction last Thursday. The route is five miles in length, 
and power is supplied by the Lancashire Electrie Power Co. 
The cars have been supplied by the Railless Electrice Traction 
Co.—A railless scheme is also being considered for Reading, 
and the Council has decided to promote a Bill for the purpose 
in the next session of Parliament. 

A dividend at the rate of 5 per cent. per annum has been 


declared on the ordinary shares of the Oldham, Ashton & 


Hyde Electric Tramway Co. 

A report has been prepared on the working of the Dublin & 
Blessington Light Railway, which is at present run by steam. 
It is stated that the cost per train mile is no less than 19°6d., 
and this is compared with a similar cost of 3°9d. for the 
electrically worked Lucan tramway as an argument in favour 
of the conversion of the line to electric traction. 

Several sections of the new electric tramways in Con- 
stantinople are now complete, and were opened for traffic 
Jast Saturday. 

A loss of £2,865 has been made on the vear’s working 
of the Walthamstow tramways, compared with last усаг 
profit of £1,800. The change is attributed to motor-omnibus 
competition. 


| | LOCAL NOTES 


Bath: Electricity Accounts.—A total expenditure of 
£11,846 is recorded for the past year, of which £7,332 is for 
generation and purchase of current, and £1,118 for distri- 
bution. The receipts were £22,130, but the balance was 
insufficient to pay capital charges, &c., and a deficit of £1,445 
is the final result. Last year’s deficit was £1,521, which has 
been met from the rates. | 

Foleshill: Electricity Supply.—The Midland Electric Light 
and Power Co. has given notice of its intention to apply 
to the Board of Trade for a provisional order in this district. 

Gravesend: Electricity Accounts.—The profit on the year's 
working of the electricity undertaking was £166, out of which 
£120 has been applied to the wiring of the Technical School; 
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£25 was carried to capital account, and the remainder carried 
forward. 

Louth: Electricity Supply.—It is reported that a London 
firm of electrical engineers has intimated its intention to 
apply for a provisional order for a supply of electricity in 
this district. : 

Macclesfield: Mains.—The New Electricity Co. are being 
asked by the Water Committee of the Corporation to give an 
undertaking to lay their cables in a trough insulation sur- 
rounded by 6 in. concrete for at least one yard each side 
of the water main in every case where the cables are laid 
under or over such mains. 

New Brighton: Interruption of Supply.—On Saturday 
night, at about 9 o'clock, owing to failure of a feeder cable, 
supply was interrupted and considerable inconvenience caused. 
The Electricity Department werc, however, able to effect the 
necessary repairs in about an hour. s 

Portslade: [Electricity Supply.—A Committee has been 
appointed to consider the advisability of providing a supply 
of electricity for this district. 

Sheffield: Wiring Department.—The report of the Elec- 
tricity Committee regarding the future working of the Instal- 
lation and Motor Department is to be referred to & Special 
Committee for further consideration in view of the opposition 
by local contractors regarding the scheme for the supply of 
fittings. 

Swanage: New Generating Slation.—The Board of Trade 
has given their consent to the construction of a generating 
station by the Sfanage Electricity Supply Co. on a certain 
site. 

West Bromwich: Electricity Accounts.—A net profit of 
£387 has been made on last year's working, after раутетф 
of capital charges, &c.' 

Witney: Charges for Power.—The following new scale of 
charges for power supply has been adopted :—Under 300 units 
per quarter, 23d. per unit: up to 700 units, 2d. per unit; 
and exceeding 700 units, 134. per unit. 


TENDERS INVITED AND | 
PROSPECTIVE BUSINESS | 


— — — o 


, Generating Stations, Sub-Stations, Mains, &c. | 
Basingstoke.--Tenders are shortly to be invited for Diesel 
engines, generators, balancers, storage batteries, switchgear, 

cables, and overhead travelling crane. 

Batley.—A Local Government Board inquiry is to be held 
regarding a proposed loan of £8,206 for mains, arc lighting, 
meters and services, and £1,550 for a new feeder cable. 

Belfast.—A Local Government Board inquiry will be held 
on September 9th into the application for a loan of £35,000 
for clectrical purposes. 

Bingley.—A Local Government Board inquiry is to be held 
regarding a loan of £7,000 for the electricity undertaking. 

Burton-on-Trent.—New switchgear and new cables are to 
be put in at a sub-station at a cost of about £120. 

Cardiff.—A Local Government Board inquiry is to be held 
next Tuesday regarding a loan of £30,500 for the electricity 
undertaking. 

Edinburgh.—Tenders are invited by September 22nd for 
two 1,500-kw. mixed pressure steam turbines and D.C. genera- 
ting plant at Edinburgh. Particulars from Sir A. W. B. 
Kennedy, 17 Victoria Street, S.W. (See advertisement on 
another page.) 

Heywood.—An application for the expenditure of £12,000 
is to be made for transformer plant, cables, &c., to deal 
with the bulk supply from the Bury Corporation. 

London: L.C.C.—'Tenders are invited, by September 23rd, 
for additional main high-tension switchgear and reconstruction 
of existing switchgear at the Greenwich Generating Station. 
(See ndvertisement on another page.) 

Newport.—A Local Government Board inquiry is to be 
held regarding a loan of £10,600 for the electricity under- 
taking. 

Piymouth.—Tenders are invited for a steam turbo-alternator 
and condenser. Particulars from E. G. Okell, Borough 
Fleetrical Engineer. Tenders by August 27th. 

Tunbridge Wells.—Tenders are invited for tho supply of 
high and low-tension cables for the ensuing twelve months. 
(See advertisement on another page.) 

Wimbledon.—Tenders are invited for the supply of a 
1.500.kw., alternator with condensing plant, and 20.ton over- 
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head travelling cranes. Particulars from Mr. H. Tomlinson 
Lee, Borough Electrical Engineer. Tenders by Sept. lst. 


Wiring С 


The following parttculars relate to new buildings about to be 
erected, or important alterutions and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Abbey Wood.—Extensions to tramcar depót. 

Canterbury.—New buildings to Bury Asylum. Architects, 
Jennings & Gray. . 

Cardiff.—New fire station. 


Grimsby.—New isolation hospital. 
Haslingden.—Conversion of buildings into wards at the 
Union. Architect, Henry Ross, 15 Cannon Street, 
Accrington. 


Hyde.—Tenders are invited for electric lighting fittings, 
ventilating fans, &c., at the extensions of public baths. 
Particulars from H. J. Fletcher, 45 Clarendon Place. 

ipswich.—Additions to infirmary. Surveyor, Northgate 
Street. 

Keighley.—Tenders are invited for wiring of a Sunday 
School in Albert Street. Architect, Mr. A. P. Harrison, 
High Close. 

London.—Home Office Museum, Horseferry Road, S.E. 
H.M. Office of Works. 

Manchester.—New brewery for Arthur Guinness, Son & Co. 

Morley.—Cinematograph theatre. W. Peel, Schofield Park 
Road, Leeds. 

Northumberland.—Tenders are invited for An electric light- 
ing installation at Trimdon Colliery. 

Sunderland.—Cinematograph theatre. W. & Е. R. Milburn, 
A@chitects. £s 

Warrington.—New imbecile block and offices at the work- 
house. W. & S. Owen, Cairo Street. 


Miscellaneous 


Aberdare.—The Powell Duffryn Steam Coal Co. invite 
tenders for a supply of electrical goods. Particulars from 
Stores Manager, Aberaman Offices, nr. Aberdare. | 

Tilbury.—The Port of London Authority invite tenders for 
twelve electric luffing cranes, similar to those recently ordered 
for the Albert Docks. 


_ 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.— Messrs. George Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£72 lds. to £73 ба. (Last week, £72 10s. to £73.) 

The Record Patent Battery Auto Cut-In and Cut-Out.— 
Owing to a printer's error, the price of the Record Electrical 
Co.'s Battery Auto Cut-In and Cut-Out advertised in -our 
last issue was given as from £5 subject, instead of from 
£3 subject. 

Australian Trade.—W. С. Watson & Co., Ltd. (Sydney), 
who have opened an office at 41 Cheapside, E.C., with the 
object of buving electrical goods for the Australian market, 
will be glad to see any of the trade or manufacturers who 
wish to do Australian business before the 30th inst. 

Self-Contained Locomotives.— We understand that the sole 
selling licence in the Australian Commonwealth for Paragon 
sclf-contained locomotives, in which an olectrical transmission 
system (W. P. Durtnall’s Patents) is employed, has been 
purchased by Messrs. Elder, Smith & Co., Ltd., of Adelaide 
and London. А manufacturing licence for locomotives and 
rail-cars on the ‘Paragon’ system has been granted to 
Messrs. R. & W. Hawthorne Leslie & Co., Ltd. (Newcastle- 
on-T'yne). 


THE RECORD ELECTRICAL Go., Ltd. 


гана, MEASURING Bathe 
WESTMINSTER. S W. INSTRUMENTS. MANCHESTER. 
NL RECORD'S PATENT. 164 Altrincham, 


Telegrams & Cablegrama 
“ union, 
London.” 


Telegrams Ф Cablegrama: 
* 


** Infusion, 
Write for Prices & Particulars. Altrincham.” 


Change of Title.—The title of the firm Kelvin & James 
White, Ltd., has been changed to Kelvin, Bottomley & 
Baird, Ltd., in order to avoid possible confusion with the 
name of another firm of nautical instrument makers. 

Works Sports.—The employees of A. Reyrolle & Co. held 
their annual sports at Hebburn on Saturday last, followed 
by a dinner and a dance. 


W. T. Henley’s Telegraph Works Co.—An interim dividend on 
the preference shares at the rate of 44 per cent., and on the 


` ordinary shares at the rate of 10 per cent., has been declared. 


IGRANIC ELECTRIC CO., 147 Queen Victoria Street, E.C. 
Capital £35,000. To carry on the business relating to electrical 
control gear, &c., of the Adams Manufacturing Co. First 
directors, F. R. Bacon, F. L. Pierce, A. W. Berresford, and 
G. A. Mower. 


MITCHELITE LIGĦTING CO., 161 Piccadilly, W. Capital 


£25,000. To adopt an agreement with C. H. Purvis. irst 
directors, T. D. Stubbs, B. B. Sanders, A. W. Heron-Maxwell, 
C. H. Purvis, S. L. Elphinstone-Ollif, and J. W. Purvis. 


REINEKE’S WIRELESS TELEPHONES, LTD., Norfolk 
House, Norfolk Street, W.C. Capital £25,000. (Private 
company.) To adopt an agreement with J. F. Reineke and 


others regarding inventions relating to wireless кро for 
mes, 


mines, &c. First directors, Sir Archer Croft, L. W. Ho 
G. MacElwee, E. D. Young, G. S. Goldie. 


id 


Mr. Robert Hammond is, we understand, starting for 
South Africa on the 30th inst., by the R.M.8. Edinburgh 
Castle. | 

Mr. F. W. D. Stubbs has been appointed Canvassing 
Engineer at Sheffield at a salary of 2180 per annum, and 
Mr. S. C. Hurry as Chief Canvasser in the Publicity Depart- 
ment at the same salary, with Mr. H. E. Betts as Additional 
Canvasser at £117 per annum. 

A young man with practical experience in telegraph and 
telephone repairs is wanted in the West Indies. (See 
advertisement on another page.) 


The Joint Meeting of the British and French Institutions of 
Electrical Engineers.—An extra number of the Bulletin of the 
Société Internationale des Electriciens has just been issued, con- 
taining a verbatim report of the Proceedings at the joint meeting 
of the British and French Institutions in Paris last May. The 
Papers on electric railways, however, are published only in 
abstract, as they had appeared in full in previous issues of 
the Bulletin. The long Paper by M. Maurice Leblanc, giving a 
résumé of the present position of electric power transmission at 
very high pressures, is given in full. A special number of the 
Journal of the Institution of Electrical Engineers is also in pre- 
paration, containing all the Papers read (including translations 


of the French Papers), and a report of the discussion in English. 


Wireless Wonders !I—It was reported in the Standard last 
week that Signor Ulivi has demonstrated outside Havre 
a method of exploding at distances varying from 600 yds. 
to 12 miles charges hermetically sealed in metal receptacles 
and sunk in the ocean. Among those present at the tests 
may be mentioned Major Ferrié, Chief of the Wireless 
Company of the Eiffel Tower, and other officials of the 
French Government, so that the scheme is evidently regarded 
as containing great possibilities, but doubts are expressed by 
correspondents in the French Press as to the genuineness of 
the experiments. It is stated that wether vibrations having 
frequencies of the order of those used in wireless telegraphy 
are by some means focussed on to the vessel, which is 
at least partly of metal, containing the charge to be 
exploded. We gather that at a certain critical value these 
waves are supposed to cause ignition of the charge by vibration 
or by some electric action due to resonance. It is said that 
the ‘‘radio-magnetic " capacity of the metal receptacle has 
to be determined before the explosion can take place with 
certainty. 
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SUMMARY 


THERE is a strike of wiremen employed by con- 
tractors working for Н.М. Office of Works. The 
matter has been. considerably exaggerated in the daily 
press, and a correct statement. appears on p. 486. 


AN article by Mr. John B. Sparks deals with the 


supply of current to single-phase railways. The 
various methods of feeding single- phase railw ays from 
three-phase supply systems of different pressure or 
frequency are described, and the alternative of single- 
phase generation 1s discussed. (Page 486.) 

Tue first half-watt per с.р. tungsten lamps to be 
shown publicly in this country were "exhibited to Press 
representatives by the British Thomson-Houston Co. 
yesterday afternoon. (Page 487.) 

THE power gas and by-product recovery plant at the 
Acerington electricity works has now been satisfactorily 
working for some time. The plant consists of two 
“National” gas engines of 1,000 b.h.p. direct-coupled 
to 6,600-volt three- -phase 50- eycle Peebles alternators 
running at 200 r.p.m. The gas is generated in a pro- 
ducer plant, and about 10 tons of tar and between 34 
and 4 tons of ammonium sulphate are recovered from 
the local bituminous coal used. It is found that the 
consumption is about 1°5 lb. of coal per unit genet rated 
at the present load factor. (Page 488.) : 

A xEW line of rotary snap sw itches is deemed and 
illustrated. (Page 490.) 


THE merits of А.-С. and D.-C. driving i ina particular 


factory are discussed in our Questions and Answers 
columns. (Page 491.) 

А BRIGHT-GLOWING, easily. replaceable heating ele- 
ment is illustrated and described. (Page 491.) 

‘Tue lowering gear for the metal filament lamp light- 
ing in Fulham is illustrated. (Page 492.) 

SINCE 1903 the number of trunk telephone lines has 
increased trom 1,363 to 3,180. The operating cost per 
call has remained practically stationary at 1 260d.— 
Owing to a dispute with the.Douglas Town Council 
(1.0.M.) as to the payment for wayleaves, the Post- 
master-Genqgal has notified a number of subscribers 
that their instruments will be disconnected.—The 
Marconi Co. claims to be ahead of its rivals in wireless 
telephony.—Rules relating to the reception of wireless 
time signals in Germany have been issued. * (Page 493.) 

Tug Greenock Corporation intends to acquire the 


| undertaking of the Greenock and Port Glasgow Tram- 


ways Co. —An agreement has at last been come to 
between the Llandudno and Colwyn Bay Electric 
Railways Со. and the Colwyn Bay Council as to the 
extension of the Company’s lines into Old Colwyn.— 
A proposal to convert the horse tramways in Stirling to 
electric traction, under certain conditions, is afoot.—A 
partial strike of tramway motor-men and conductors is 
in progress in Dublin. (Page 493.) 

SPECIFICATIONS рине by the Patent Office on 
Thursday last included patents for maintaining a 
uniform temperature in freight vans, a variable- -speed 
dynamo with the field windings in sections and the 
necessary switchgear for connecting in series or 
parallel, and some details for lock and block railway 
signalling.—A patent for snap switches expires to-day 
after a full life. (Page 494.) 

THERE has been arbitration at Bromley (Kent) in 
connection with the laying of mains for bulk supply.— 
Some discussion has taken place between the Stirling 
electrical contractors and the Corporation on the ques- 
tion of.the sale of fittings.—The Glasgow Corporation 
is installing two 6,000 kw. sets at the existing power 
stations, pending the erection of the new generating 
station.—A bonus scheme suggested by the Dewsbury 
Borough Electrical Engineer has been rejected by the 
Electricity Committee in favour of an increase of wages 
to the workmen. (Page 495.) 

А CONSULTING engineer has been appointed at 
Waterford; high- and low-tension mains and switchgear 
are required at Hammersmith; portable electric 
winches at Aberdeen; steam boilers at Southampton ; 
and electrically-driven plant at Penwortham.—An 
underground electrice railway is to be constructed in 
Brazil; meters and maximum demand indicators are 
required by the Melbourne Corporation; and electrical 
machinery for operating pneumatic tube by the Mel- 
bourne Postmaster-General. (Page 496.) 

А compaxy has been formed to acquire from 
Marconi’s Wireless Telegraph Co. the patent rights of 
the Betulander automatice telephone.. (Page 496.) 
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WIREMEN’S STRIKE IN LONDON | 


T has been a small strike of engincering fitters and 
labourers (including some electrical wiremen) employed 
on maintenance contract work for His Majesty's Office of 
Works, chiefly at the Admiralty Building. ^ No serious 
stoppage of work has been occasioned or is likely to be 
occasioned by it, and the daily newspaper reports have con- 
siderably exaggerated the matter; the only effect has been 
the cessation of certain general overhauling, repair, and small 
extension wiring work which was in progress at some of the 
Government buildings. 

Through the courtesy of His Majesty's Office of Works, we 
are able to give the exact facts of tho case. 

About the beginning of July, the engineering labourers 
employed by one of the contractors to the Office of Works 
(Messrs. James Simpson & Co., of Pimlico) applied for an 
increase of pay from Td. to 74d. per hour, on the ground that 
they are builders' labourers, and that the terms of a recent 
settlement for the bigher rate of wages should apply to them. 
The First Commissioner of Public Works was only concerned 
ns to the application of the Fair Wages Resolution of the 
House of Commons, and explained that, for him to order the 
increase in wages, it would be necessary that he should have 
it proved to him that the 73d. rate was paid to engineering 
labourers in the district. Twenty-one firms were cited by 
the men's representatives as paying this rate, but on enquiry 
it was found that only three, or at most four, firms paid it. 
In the circumstances, it was not possible to recognise this 
as the rate prevailing in the district, so that the Commis- 
sioner did not see his way to interfere, but on Monday last 
he offered to refer the matter to the Board of Trade for 
arbitration. 

Meantime, a painter's strike occurred lasf Monday; all 
ihe Union painters went out, but three non-union men 
remained at work. The London District Secretary of the 
Electrical Trades Union called out the electrical wiremen 
(employed b$ the contractors for tho electrical maintenance 
work, Messrs. Wilson & Smith) "in sympathy," and with 
these higher grade men out, the labourers were also thrown 
out of work. To what extent the electricians on strike are 
supported by the Electrical Trades Union headquarters at 
Manchester is not known. Inquiries which we have made 
from several of the leading wiring contractors in London have 
elicited the information that very few Union men are in- 
cluded among their workmen—in fact, several of the larger 
firms employ no Union men at all. There is therefore very 
little danger of the wiremen's strike spreading generally— 
unless the threatened general strike in the building trades 
takes place. t 

Among the statements circulated by the daily Press which 
are incorrect, is one that the fountains in Trafalgar Square were 
stopped owing to the men in charge of the pumps coming out 
on strike. The fountains were stopped until yesterday, it is 
true, but this was simply owing to a breakdown in one of 
the pumps. 

Another statement, to the effect that the lifts at the 
General Post Office might be stopped, is equally wrong. The 
Post Office works the lifts with their own men, and the Office 
of Works merely looks after the repair of the lifts. 

None of the Post Office or Admiralty workmen are on strike. 

In the Engineering Department of the Post Office, at which 
we have also made inquiries, the chance of any action by the 
staff which would endanger the supply of electrical energy 
from the Blackfriars Power Station or interfere in any way 
with the Post Office business as far as the Engineering Depart- 
ment is concerned with this, is looked upon as an impossi- 
bilitv. In this connection, perhaps, attention may be drawn 
to the discussion which took place before the House of Lords 
Committee a week or two ago, when the Post Office Tube 
Railway Bill was under considcration. Counsel for the London 
electric supply companies was endeavouring to foretcll the 
effects of a strike by the employees at the Blackfriars Power 
Station, with a view to showing that dependence for a supply 
of electrical energy should be placed upon the various London 
companies instead of upon one source of supply. Mr. W. 
Slingo, Engineer-in-Chicf to the Post Office, admitted that 
in the past, Post Office emplovees had threatened to strike, 
but, speaking with an inside knowledge of what was taking 
place on the last occasion when a strike was threatened, 
he said he knew that there was never the slightest possibility 
of the threat being put into effect, and he followed this up 
by the statement that so long as he was at the Post Office 
he would undertake that there would not be a strike in the 
Fingineering Department, 
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THE SUPPLY OF CURRENT TO SINGLE-PHASE 
RAILWAYS 
By John B. Sparks 


I discussing the merits of single-phase traction, so much 
attention is given to the manner and efficiency with which 


. the current is to be utilised that the methods by which it 


is to be generated and supplied to the overhead line are 
sometimes barely considered. As the overhead construction 
and the train equipment become more standardised, however, 
it will be found that the method of supplying current to the 
line will become a problem of equal importance, and it may 
even become the determining factor as to the system which 
will be adopted. 

The railway could have its own station generating single- 
phase current at the required pressure and frequency; but a 
cheap local supply may be available, and in such event the 
purchase of power would appear to be the logical and most 
economical solution, especially if the railway be a small one. 
Now, with but few exceptions, all the large power-supply under- 
takings, both in Europe and in America, generate and dis- 
tribute three-phase, a form of power not directly applicable 
for feeding a single-phase railway. Besides the difference in 
form, there may also be differences of frequency and pressure. 
The last-named is of little account, in consequence of the 
simplicity and high efficiency of the static transformer, but ' 
the other two offer serious difficulties. 

Taking, first, the case where the frequency of the single- 


phase railway is the same as that of the available three-phase 


supply, there are at least four methods of supply to select 
from. 

First, the railway network may be divided into three or 
more separate sections insulated from one another, and the 
overhead contact conductors and feeders of the several sections 
may be fed separately from one or other of the three phases 
of the three-phase supply. In this case the track rails (and 
any return cables in parallel with, them) of all the three 
or more sections are connected together, and form a common 
neutral. If equal traffic is running over each of the three 
sections, as should be arranged for, the track currents balance 
out. If, however, the loading is unequal, a resultant current 
flows back to the generator neutrals, to which the track rails 
are connected. Any unbalancing produces, of course, а varia- 
tion of pressure, which may be great enough to affect seriously 
the lamps and small motors connected to the system. Besides 
this disadvantage, there is the difficulty of insulating the 
sections from each other, and the possibility of a short circuit 
when a train passes from one section to another, as the two 
sections have the full delta pressure between them. 

These difficulties are not insurmountable, however, and 
the above was actually the system advocated by Mr. C. H. 
Merz for the Melbourne suburban railways in the event of 
single-phase traction being adopted. In this case no pressure 
transformation was required either, as the delta pressure of 
the three-phase supply was to be 20,000 volts, giving the 
required phase pressure of 11,000 volts for the single-phase 
railway system. The absence of transformers between the 
railway system and the power network might have proved to 
be a disadvantage, however, as they protect the network 
most effectively from the heavy surges frequent in single- 
phase railway systems. The frequency at Melbourne was 
to be 25 cycles per sec., a frequency adapted both to the 
single-phase railway and to the general power supply from 
the three-phase mains. | 

The second method is to transform the three-phase supply 
to two-phase by means of the well-known Scott transformer 
connection (in which one primary terminal of a single-phase 
transformer is connected to the middle point of the primary 
of a second transformer—the remaining three terminals are 
connected to the three-phase supply, and the secondaries give 
two-phase currents.) There are then only two phases to con- 
sider, and the railway network may be divided into two 
separate systems insulated from one another, as above; or, 
if the rush-hour traffic is in both directions, the “up” and 
"down" lines may be fed respectively from the two phases. 
If the difficulties at crossings can be overeome by suitable 
insulated sections between the conductors of the two phases, 
and the short-circuiting of the two phases by trains passing 
from one phase to the other prevented, this is the better 
solution, as the loading of the two phases is more likely to 
be equal. As in the three-phase case, the rails of both “ир” 
and ''down"'' lines form а common. neutral. This system 
has been applied in the case of the 25-cycle, single-phase line 
between Rotterdam, Scheveningen, and the Hague, but with 
what result the writer is not aware. (A similar difference 
of pressure between the "up" and ‘“‘down” contact wires 
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_exists on the extension of the New York, New Haven & 
Hartford railway, where a three-wire, single-phase system is 
in use, the track forming the neutral.) 

The third plan is only applicable in tho case of a three- 
phase system with an unearthed neutral, and consists in 
connecting not the neutral, but one phase to the track rails, 
and the overhead line to one or other of the other phases. 
The single-phase railway is thus supplied at the delta pressure, 
and two phases only of the generator carry the railway current. 
This method is the one adopted by the London Electric Supply 
Corporation for the supply of the London, Brighton & 
South Coast Railway's electrified lines, and it is said that 
it was found possible to connect a small three-phase power 
load to the same generators. The pressure fluctuations would 
be troublesome, however, and it has probably been found 
advisable to keep the railway and power loads on separate 
machines in this instance. | 

The generators in single-phase generating stations are com. 
monly three-phase machines used in this manner; the third 
phase forms a spare winding, or it may be left unwound. 

The fourth system (with equal frequency) is to instal sub- 
stations with motor-generators consisting of synchronous 
three-phase motors, direct-coupled to synchronous single-phase 
generators. The latter may generate at the contact-line 
pressure, but ане, it will be found advantageous to trans- 
- form up, partly on account of the greater reliability of low- 
pressure generators, but chiefly on aecount of the protective 
action of the transformers, already mentioned. The use of 
motor-generators, however, reduces very considerably the over- 
all efficiency of the supply. On account of the complete con- 
version and the comparatively low efficiency of the single- 
phase generator, the overall efficiency of such a motor- 
generator substation, even under the best conditions of load 
factor, would not be more than 75 per cent., as compared 
with an efficiency of 85 per cent. obtained with three-phase 
to direct-current rotary-converter substations. One of the 
chief advantages of the single-phase system is therefore 
eliminated by this method. 

Where the frequency adopted for the railway system is 
‘different from that of the supply, however, such motor- 
generators, or frequency-changers as they are then called, 
must perforce be employed if current'is to be taken from the 
general supply system. Several continental railways are 
supplied in this way. Thus, the Bevers-Zuoz-Schuls and the 
St. Moritz-Pontresina seotions of the Rhaetian Co.'s Engadine 
system are fed with single-phase current at 10,000 volts, 163 
cycles from motor-generator substations supplied with three. 
phase current at 25,000 volts 60 cycles from the famous 
Brusio water-power station, which already supplies (through 
three-phase-D.C. motor-generator substations) the Bernina 
railway from St. Moritz to Torino. The motors of the motor- 
generator sets have, of course, three times the number of 
poles that the single-phase generators have, so as to obtain 
the desired ratio of frequency. 

Another example is the Rjukan single-phase railway, 
described in ELECTRICAL ENGINEERING, July 31st, 1913, p. 441. 
This case is identical with the above. 

A further example is the Wiesenthal line of the Baden 
State railways. Power for this is obtained from a local com- 
pany supplying at 7,000 volts, three-phase, 50 cycles, while 
the railway is 15,000 volts, 163 cycles, single-phase. The 
energy is purchased at a fixed sum per annum up to a mazi- 
mum demand of 1,040 kw., with an increased rate for the 
units taken over this limit. To keep down the peak, direct- 
current battery storage has been adopted, as described in 
detail in ELECTRICAL ENGINEERING, June 26th, 1918, p. 885. 
The substation at Basle contains two three-phase-single-phase 
motor-generators, each with a D.C. machine direct-coupled. 
These latter are conneoted with a battery of 2,200 amp.-hour 
capacity, and act as motors or generators, according to the 
railway demand, either helping to drive the single-phase 
alternators or charging the battery. The single-phase alter- 
nators generate at 15,000 volts, 163 cycles. 

It may be noted that a similar attempt to reduce the peak 
load is also being made in the case of the Bardonnecchia sub- 
station of the Turin-Modane three-phase railway. This is a 
25.cycle line, and the available supply is 50 cycles. Motor- 
generator sets or frequency changes will be used, and it was 
proposed to provide each set with a heavy flywheel and 
a special machine to reduce the speed on peak loads, and 
thus make use of the stored-up energy of the flywheel, and 
reduce the maximum demand on the generating station. 

As mentioned above, where it is necessary to employ motor- 
generator conversion, а serious drop in the overall efficiency 
of supply is effected. The only alternative, when the fre- 
quency of supply is not that of the railway, is for the 
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railway to have its own generating plant, and a number of 
the large single-phase railways, therefore, have their own 
power stations. The economic disadvantages of this solution 
cannot, however, be over-estimated. Apart from the greater 
size and cost per kw. of single-phase generators, as compared 
with three-phase machines, both the railway and the com- 
munity as a whole are prevented from benefiting by the 
improved load factor of the station with a combined power, 
lighting, and railway load. This important consideration was 
strongly emphasised in a Paper by Mr. Samuel Insull, Presi- 
dent of the Edison Commonwealth Co., Chicago, read before 
the American Institute of Electrical Engineers last year. Mr. 
Insull points out that, owing to the diversity of load between 
railway and power-supply, a very great improvement in load 
factor is effected by a combination of these supplies, and he 
mentions the саве of the New York, New Haven & Hartford 
single-phase station, with a load factor of about 25 per cent. 
only, and compares this with the 60 per cent. load factor 
of a combined station. The load factor of the Chicago station, 
with a comparatively small railway load only is over 48 per 
cent. (See ELECTRICAL ENGINEERING, July 10th, 1918, p. 408.) 

It is possible, however, for the railway to have its own 
generating plant allotted to it, housed in the same station 
as the power and general supply plant, and supplied from the 
same boilers, so that the gain in the load factor of the whole 
station is not lost. If the difficulties of the three-phase- 
single-phase conversion are such that separate generating plant 
is deemed advisable, this should usually be the best solution, 
unless three-phase current can be bought at so low a rate 
that the additional cost of conversion does not matter. 


THE HALF-WATT LAMP 


HE first public exhibition of the half-watt per 
c.p. tungsten lamp in this country was given at 


. Mazda House yesterday afternoon by the British 


Thomson-Houston Co., Ltd., to members of the elec- 
trical Press. Mr. F. W. Willcox explained on behalf 
of the company that the credit of evolving this lamp 
belonged to the B.T.-H. and associated companies, 
having been developed first at the laboratory of the 
Schenectady works by Mr. W. C. Whitney. The 
lamp was, he said, being further developed at Rugby, 
and the specimens shown had been made there. The 
lamps exhibited, which were burning at their rated 
wattages, were as follows: a 1,400 British c.p. lamp, 
at 0:52 watt- per British c.p.; a 1,875 c.p. lamp at 
058 watt per c.p.; a 1,260-watt lamp at 0535 watt 
per c.p., and a 1,600-watt lamp at 050 watt per c.p. 
All were supplied at about 80 volts. 

The lamp has passed the experimental stage, and it 
is hoped that some sizes will be on the market well 
before the end of the year. The first ones that will be 
obtainable will probably be 300 c.p. 150-watt lamps at 
from 60 to 80 or 100 volts, with a useful life of 1,000 
hours, and sizes up to 1,500 c.p. and over will follow. 

The filament, we understand, is of pure tungsten, 
and the globe is filled with an inert gas. 

. We hope to publish further particulars in our next 
issue. 


Finsbury О.$.А. Magazine.—The August issue of the Finsbury 
Technical College Old Students’ Association Magazine contains 
a short biography and a portrait of Mr. H. A. Humphrey (the 
inventor of the Humphrey pump), who is the President of the 
Association. Besides official and editorial notes there are reports 
of various recent social functions connected with the Associa- 
tion, a description of a visit to Dover Harbour works, some 
remarks on engineering in Paraguay, notes on old students’ 
doings, and a list of officers for the current session. 


A Long Delayed Controller Patent in the U.S.—We learn from 
the Electrical World (New York) that an unusually broad and 
comprehensive patent for an electric controller was granted to 
Mr. H. Ward Leonard by the United States Patent Office on 
June 17th last. The application was lodged on December 12th, 
1904, nearly nine years ago. The patent covers the use of a 
system of electromagnetic contactors for automatically cutting 
out motor starting resistances, and also means for utilising the 
same contactors and resistances in automatic electrodynamic 
braking. It is applied to the multiple unit control of trains. 
There are @4 claims. 
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PRODUCER GAS PLANT AT ACCRINGTON ELECTRICITY WORKS 


Complete By-Products Recovery Plant 


HE first municipal producer gas and by-product recovery 

plant to be put to work, in this country at least, is to be 
found at Accrington, where: the Borough Llectrical Engineer, 
Mr. H. Gray, has installed two complete 1,000-h.p. generating 
sets on this principle. The steam plant in the station’ has 
been retained, and is used for the peak loads. This plant 
generates at 460 volts direct current, while the two new 
1,000-h.p. sets are accommodated in the original building, 
and generate at 6,600 volts, three-phase, 50 cy cles. There is 
ample space for extensions, The producer plant is erected 
on the ground at the back of the generating station, and there 
is also & water reservoir at a higher level than the generating 
station, and additional buildings. containing & chemical labora- 
tory for effecting tests of the by-products, of the producer 
gas, and the fuel used, &c. 

The gas engines are each rated at 1,000 b.h.p. (200 r.p.m.), 
.and were supplied by the National Gas Engine Co., Ltd. 
(Ashton-under-Lyne), and our representative who visited the 
works was informed that during the time they have been 
working some important iníprovements have been carried out. 
They were originally arranged with pipe lubrication, but by 
fitting new hollow connecting rods and rearranging the oiling 
system, the oil consumption has been reduced by 50 per cent.. 
as it is not burnt up on the cylinder walls to such an extent 
as formerly. Each engine is fitted with duplicate ignition 
circuits supplied from low-tension Bosch magnetos. There 
are thus two independent sparking plugs to each cylinder. 
The eight cylinders are arranged vertically in four tandem 
pairs, the diameters being 22 in. and 23 in. for the lower and 
upper rows, so that the upper pistons тау be withdrawn 
easily. Direct-coupled to each engine is a 938 k.v.a, 6,000. 
volt, three-phase, 50-cycle alternator, supplied by Bruce 
Peebles, Ltd. (Edinburgh). The chief alteration from standard 
for this class of alternator is in the fact that the windings 
are Specially treated and have large creeping surfaces, in case 
gas or fumes should be encountered, though their presence 
has not yet been detected in the engine room. The stators 
weigh 21 tons, and of course a heavy flywheel has been pro- 
vided. for each set. Each set drives а 12-kw. exciter. Two 
200-kw. and one 425-kw. motor-generator sets, 
from 6,600 volts three-phase A.C. to 460 volts D.C., have 
been put in, and they can be used in either direction, though 
they are used to give a supply to the 460-volt network froin 
the new A.C. generating sets. They are arranged for three- 
wire balancing on the D.C. side. They were supplied by 
the General Electric Co., Ltd. (Witton). 

Before passing to a description of the producer and recovery 
plant, it is well to indicate how the engines and their 
inmediate auxiliaries operate. The producer gas for the 
engines requires the presence of air for its complete corn- 
bustion in the cylinders, and this is sucked in through speci- 
ally designed " admitters"" in the suction pipe, which are 
very silent in action. After combustion in the cylinders the 
exhaust gases are led through & special locomotive-type boiler 
in the boiler house, where steam at approximately 100 lb. 
pressure per sq. in. is produced. This steam is led through 
a heat.lagged pipe to the producer plant itself. By referring 


to Fig. 2, the general arrangement of thc generating plant 
may be seen and the paths of ‘the incoming and exhaust gases 
located. By this cooling, the gases are effectively silenced, 


as well as, at the same time, being made to serve a most 
useful purpose. A plentiful supply “of cooling water for the 
cylinders is required, and this water is circulated by pumps 
and effectively cooled in a Heenan’s patent water cooler, sup- 
plied by Heenan & Froude, Ltd. (Worcester). This ingenious 
machine, as may be readily appreciated by an inspection 
of Fig. 1. is of small size, considering the work it 
has to do. It consists of a cylindrical casing with horizontal 
axis. Th^ lower part of the casing contains the water. In 
this chamber are a number of concentric metal plate cylinders 
fixed «lout } in. apart, and in several sections. These are 
carried on a shaft, which is revolved at a slow rate, are 
open at both ends. and are all of the same lengih. The lower 
half of the cylinders dits into the hot water in the casing, 
and as the cylinders revolve, a thin film of moisture on each 
side of each plate is carried into the upper portion of the 
casing. А cased fan is fixed at one end of the machine, and 
induces the vir through the annular spaces between the 
cylinders. T: water to be cooled is circulated by а centri- 
fugal pump. driven by an electric motor arranged t^ drive 
the cooler Ly b lt. The air and water are passed through 


converting . 


the cooler in contrary directions, and baffles are fitted for 
the air and water to ensure proper distribution, and in order 
to increase the efficiency of the machine. As the cylinders 
revolve, the thin film of water on the surfaces of the cylinders 
is partially evaporated, and this evaporation causes the heat 
given to the cylinder plates by the warm water to be rendered 
latent. Heat is also extracted from the water by conduction. 


' The amount of water evaporated varies according to the tem- 


perature within the limits of 1 to 3 per cent. of the amount of 


water circulated. This is made up ‘automatically by connect- 
ing the ball-cock supplied with the machine with the ordinary 
fresh-water supply. There are no, other water losses. The 
air leaving the cooler is entirely free from loose moisture. 

In Fig. 2 will also be noticed the motor-driven air com- 
pressor and the three _air-storage tanks, where air at 300.lb. 
pressure per sq. in. is stored for starting the gas engines. 
One set is now kept running continuously, and the other, 
though put in as a stand-by, now runs factory hours (6 a.m. 
till 6 p-m.).. It is the practice to clean two cylinders every 
three weeks, as this keeps the engines in perfect order, and 
no stoppages have been experienced for some considerable 
time. On test the sets ran fòr the prescribed period of thirteen 
wecks without a stop. The pressure and thermal qualities 
of the producer gas are continuously recorded in the engine 
room itself. The heat value is determined by a meter supplied 
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Fic. 1.—HEENAN PATENT WATER COOLER. 


by Parkinson & W. B. Cowan, Ltd. Im this instrument it is 
arranged that the heat of a gas flame causes the expansion 
апа contraction of a small oil column, and this in turn acts 
on the secondary mechanism. 

Referring now to Fig. 8, the general lay-out and arrange- 
ment of the „producer and recovery plant may be seen. The 
whole of this plant was supplied by the Power Gas Corporation, 
Ltd. (Stockton-on-Tees), and consists of two units, each- 
rated at 1,250 I.H.P. The producers are of the Mond pressure 
type, provided with water bottoms and fitted with wide 
fire bars of the standard pattern. The coal—a cheap, bitumin- 
ous variety, mined only a short distance from the station— 
is well screened, and fed into a hopper, from which a bucket- 
conveyer lifts it to bunkers erected on a steel framework 
over the producers, into which it is discharged as required. 
The fire in the producers is kept some 43 ft. thick апа 
supplied with hot saturated air and extra steam. The pro- 
portions of each necessary to give the richest gas, in respect 
of ammonia for the purpose of forming the maximum amount 
of armmonium sulphate, and at the same time for preventing 
the formation of clinker, were determined by experiment. 
and now the amount of live steam is adjusted so that the 
temperature of the incoming air before it is superheated 
is 85°C. An excess of steam has this effect by keep- 
ing the temperature of the fire low. On the top of the 
producer bells are a number of heavy iron balls, each with 
a diagonal hole. These balla rest in seats. and when опе is 
removed by a rod through the hole, the fire may be seen. 
ог the rod may be used to poke the fire without: permitting 
the escape of gas. while the balls also act as safety valves. 
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HEENAN 
COOLERS 


EGHAM ELECTRICITY STATION 
' (in which is installed a Heenan Water Cooler). 


Many hundreds of these Machines are now 
working, saving water and space, and pro- 
viding ideal thermal conditions 


For all Types of 


INTERNAL COMBUSTION ENGINES - 


HEENAN & FROUDE, LTD., 
WORCESTER. - 
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D.P. Battery Oo., Ltd., Bakewell, Derbyshire. 
Blectrieal Power Storage Co., Ltd., 4, Great Winchester St., Е.С, 
Hart Accumulator Oo., Ltd. Marshgate Lane, Stratford. 
Tudor Accumulator Оо. Ltd., 119, Vietoria St., В.У. 
Wersnop & Co., Ltd., Carlton Lamp Works Halifax. 
AIR FILTERS. 
Balcke & Co., Ltd., Broaiway Court, Westminster, 8. W. 
Carrier Air Conditioniog Co., Caxton Honse, Westminster, S. W. 
Sturtevant Engineering Co., Ltd., 147, Queen Victoria St., Е.С. 
= ALUMINIUM, 
British Aluminium Ov., Ltd., 109, Queen Vietoria St., Е.С, 
| ARC LAMPS AND ACCESSORIES. 
British Thomson-Houston Co., Ltd., Rugby 
General Electric Oo., Ltd., 67, Queen Victoria St., B.C. 
London Electric Firm, Croydon, | 
Oliver Arc Lamp Ltd., Oambridge Place, Burrage Rd., Woolwich. 
Union Electric Oo., Ltd., Park Street, Southwark, В.Б. 


ARMATURE REPAIRS. 
Marryat & Place, 28, Hatton Garden, К.О. 


BOILERS. 
Babcock & Wilcox, Ltd., Oriel House, Farringdon St., Е.С. 
CABLES AND WIRES. 

Callenders Cable & Construction Co., Ltd., Hamilton House, Victoria Bmbank- 
Genera] Cable Manufacturing Co., 15, Garlick Hill, Е.С. {ment, Е.С. 
Gea. ftir Elektrotechnische Industrie m.b.H., 88 Belle-Alliance Str., Berlin. 
Henley's (W. Т.) Telograph Works Qo., Ltd., Blomfield Street, E.O. 
Hepta elegraph & Indiarubber Works, Millwall Docks, Е. 

Rubber, Quta Parona, & Telegraph Works Co., Ltd., 106, Cannon 8t., Е.О. 

and Silvertown, E. 

Key Engineering Co., Ltd., 4, Queen Victoria SL, E.C. / 
Liverpool Electric Cable Co., Ltd., Linacre Lane, Bootle, Liverpool. 
London Electric Wire Оо. & Smiths Ltd., Playhouse Yard, Golden Lane, Е.О. 
Macintosh (Chas.) & Co., Ltd., 22 & 28, Jewin St., Е.С. 
Rickard (Wm.), Ltd., Ashbourne Road Mille, Derby. 
Siemens Bros. & Co., Ltd., Woolwich. 
Union Oable Co., Ltd., Dagenham Dock, Essex. 


CASTINGS, &c. 
Dore (J.) & Co., Bromley, E, ` 
CATALOGUBS AND PROCESS ENGRAVING. 
Swain (John) & Воп, Ltd., Shoe Lane, Е.С. 
CONDENSING PLANTS. 
Mirrlees Watson Co., Ltd., Scotland Street, Glasgow. 
Storey (Isaac) & Sons, Ltd., Empress Foundry, Cornbrook, Manchester. 
Willans & Robinson, Ltd., Rugby. 
DIB-FINISHED CASTINGS. 

Aerators, Ltd., Upper Edmonton, N. 

DYNAMOS, see Motors and Dynamos. 

BLBCTRO-PLATING. 

Oanning (W.) & Co., 188 to 187, Gt. Hampton 8t., Birmingham. 

PLEXIBLE METALLIC TUBING. 
United Flexible Metallic Tubing Co., Ltd., 112, Queen Victoria St., Е.О. 


GAS AND OIL BNGINEBS. 
British Westinghonse Electric & Manfg. Oo., Ltd., Trafford Park, Manchester. 
Premier Gas Engine Co., Sandiacre, Nottingham. 
HBATING AND COOKING APPARATUS. 


Belling 8 Co., Lancaster Works, Derby Road, Edmonton. N. 
British Prometheus Co., Ltd., Salop St. Works, Birmingham. 
British Thomson-Houston Co., Ltd., Rugby. " 
British Westinghouse Electric & Mfg. Co., Ltd., Trafford Park, Manchester. 
Dowsing Radiant Heat Co., Ltd., 105, Great Portland St., W. 
Ferranti, Ltd., Central House, Kingsway, Ұ.С. 
General Electric Co.. Ltd., 67, Queen Victoris St., Е.С. 
Holmquist Electric Соу. 1911 Ltd., 27, Kingly St., Regent 8t., W. 
Lendon Electrical Trading Co., Ltd., 185, Wardour Sr, 
Schniewindt Electric Co., 40-1, Stamforth St., Birmingham. 
Siemens Bros. Dynamo Works, Ltd., 39, Upper Thames St., E.C. 
Simplex Conduits, Ltd., 118 to 117, Charing Cross Rd., Е.С. 
Townehend's Art Metal Co., Ltd., Ernest St., Birmingham. 
INSTRUMBNTS, 
Everett, Edgcumbe & Co., Ltd., 117, Victoria St., 8. W. 
Bvershed & Vignoles, Ltd., Acton Lane Works, Chiswick. 
India Rubber, Gutta Percha and Telegraph Works Co., Ltd.. 106, Cannon St., B.C. 
Kelvin, Bottomley & Faird, Ltd., 18, Cambridge St., Glasgow. 
Nalder Bros. & Thompson, Ltd., 84, Queen Street, Е.С. 
Record Electrical Co., Ltd., Caxton House, Westminster, 8.W 
INSULATING VARNISH, ENAMELS, PAINTS AND LACQUERS. 
Blume (Chas, H.), The White Building, Sheffield. 
Fredk. Crane Chemical Co., 22 & 28. Newhall Hill, Birmingham, 
Griffiths Bros. & Co., Macks Rd., Bermondsey, 8. Е. 
Pinchin, Johnson & Co., Ltd., 26, Bevis Marks, F.C. 
Sterling Varnish Co., Royal London Buildings, 196, Deansgate, Manchester. 


INSULATORS AND INSULATING MATERIALS, 
Macintyre (J.) ё Co., Ltd., Burslem. 
Moseley (D.) & Sons, Ltd., Ardwick, Manchester. 
Mossos & Mitchell, 122 to 124, Golden Lane, Е.С. 
Sugg (William) & Co., Ltd., 68, Regency Street, B.W. 
Traun (Dr. Heinr.) & Sons, 25, Goswell Rd., Е.С. 
Weidmann (H.), Rapperswil, Bwitzerlaud. 
INSURANCE. 
Pheenix Assurance Co., Ltd., 19 & 70, Lombard St., E.O. 


LADDERS. 
Heathinan & Co., 10, Parsons Green, 8.W. 


DIRECTORY OF 
‘ELECTRICAL ENGINEERING." 


Bntries under additional headings, 6d. per insertion.) 


LAMPS (Incandescent), 
British Thomson-Houston Co., Ltd., Mazda House, 77, Upper Thames St., E.O. 
British Westinghouse Electric & Manfg. Co., Ltd. Trafford Park, Manchester. 
Cryselco, Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., Ltd., Ponders End, Middlesex. 
General Blectrie Co., Ltd., 67, Queen Victoria St., B.C. 
Siemens Bros. Dynamo Works, Ltd., Tyssen St., Dalston, N.E. 
Simplex Conduits, Ltd., 118 to 117, Charing Cross Rd., W.C. 
Stearn Electric Lamp Co., Ltd., 47, Victoria Bt., 8. W. 


LIFTS. 
Marryat & Place, 28, Hatton Garden, Е.С. 
Waygood (R.) & Co., Ltd., Falmouth Road, В.Е, 


MACHINH TOOLS. 
Taylor & Challen, Ltd., Constitution Hill, Birmingham. 


METERS. 
Bastian Meter Co., Ltd., Kentish Town, N.W. 
Ferranti, Ltd., Central House, Kingsway, W.C. 
Isaria, LUL, 208, Tower Bridge Koad, 8. E. 


MICA. 
British Mica Co., Ltd., Lebanon Road Works, Wandsworth, 8. W. 
Jaroslaw (D.), 19, Tower Hill,.E.C. 
Micanite & Insulators Oo., Ltd., Walthamstow, E. 
Beear, Page & Co., 16 & 17, Devonshire 8q., Е.С. 
Wiggins (F.), & Sons, 102 to 104, Minories, Е.С. 


MINB EQUIPMBNTS AND APPARATUS. 
Dick, Kerr & Co., Lti., AUchurch Yard, Е.С. 

Ellison (George), Warstone Lane, Birmingham. 

Ferranti, Ltd., Central House, Kingsway, W.C. ~ 

General Elecric Co., Ltd., 67, Queen Victoria Bt., Е.О. 

Reyrolle & Co., Ltd., Hebburn-on-Tyne | 

Siemens Bros. Dynamo Works, Ltd., Caxton House, Westminster, 8.W. 
Switchgear 6 Cowans, Ltd., Springfield Lane, Salford, Manchester. 
Willaus & Robinson, Ltd., Rugby. 


MOTORS AND DYNAMOS., 
British Thomson-Houston Co., Ltd., Rugby. 
British Westinghouse Electric & Mfg. Co., Ltd., Trafford Park, Manchester. 
Brown Boveri 8 Co., Ltd., Caxton House. Westminster, 8.W. 
Diek, Kerr & Co., Ltd., Abehuroh Yard, B.C. 
Matthews & Yates, Ltd., Swinton, Manchester. 
Peebles (Bruce) & Co., Ltd. Bdinburgh. 
Biemens Bros. рле Works, Ltd., Caxton House Westminster, 8. Ӯ. 
Vickers, Ltd., River Don Works, Sheffield. 


OIL CANS. 
Kaye (J.) & Sons, Ltd., Lock Works, Leeds. 


PACKING. 
United States Metallie Packing Co., Ltd., Bradford. 


PATENT AGENTS. 
Lorsain (J. G.), Norfolk House, Norfolk 8t., W.0. 
Raworth (J. E.), 80, Broadway, Westminster. 


PETROL AIR GAS. 
Safety Light, Ltd., 118, Queen Victoria St., Е.С. 


PRESSPAHN, &c. 
Weidmann (H.), Rapperswil, Switzerland. 


PUMPING PLANT. . 

Morryweather & Sons, Fire Engine Works, Greenwich, В.Е. 
Willans & Robinson, Ltd., Rugby. 

STBAM ENGINES AND TURBINBS. 
Allen (W. Н.) Son & Co., Ltd., Queen's Engineering Works, Bedford. 
British Thomson-Houston Co., Ltd., Rugby. 
Dick, Kerr & Co., Ltd., Abchurch Yard, Е.О. l 
Vickers, Ltd., River Don Works, Shoffield. 
Willans & Robinson, Ltd., Rugby. 


STBAM ENGINE ACCBSSORIBS, 
Lea Recorder Oo., 82, Deansgate, Manchester. 


SWITCHGEAR. 
British Thomson-Houston Co., Ltd., Rugby. 
Dorman & Smith, Ordsal Electrical Works, Salford. 
Eckstein, Heap & Co., Ltd., Caroline Street, Broughton, Manchester. 
Ellison (George), Warstone Lane, Birmingham. 
Ferranti Ltd., Central House, Kingsway. W.C. 
Igranic Electric Co., Ltd., Balfour House, Finsbury Pavement, B.O. 
Record Electrical Oo., Ltd., Caxton House, Westminster, B.W. | 
Reyrolle & Co., Ltd. Hebburn-on-Tyne. 
Switchgear & Cowans, Ltd., Springtield Lane, Salford, Manchester. 


TBCHNICAL BOOKS AND JOURNALS. 

Cambridge University Press, Fetter Lane, Е.С. И 

Cassell & Co., Ltd., La Belle Sauvage, К.С. 

Caxton Publishing Co., Clun House, Surrey Street, Strand, W.C. 

Constable (Archibald) &Co., Ltd., 10 Orange Bt., Haymarket, W. 

Crosby Lockwood & Son, 7, Stationers' Hall Court, E.C., and 5, Broadway, 

Electric Journal, Donington House, Norfolk 8t., Strand, W.O. [Westminster,S. 

Gresham Publishing Co., 84, Southampton St., W.C. 

Griffin (Clias.), & Co., Ltd., 12, Exeter št., Strand, W.O. 

Indian industries and Power, 204, Temple Chambers, В.С, 

Longmans, Green & Co., 39, Paternoster Row, Е.С. 

Whittaker & Co., 2, White Hart Street, Paternoster Square, London, B.C. 
TELEPHONES. 

British L. M. Ericsson Mfg. Co., Ltd., 4, Chancery Lane, W.O. 

General Electric Co., Ltd., 67, Queen Victoria 8t.. B.C. 

Graham (Alfred) & Co., Bt. Andrew's Works, Crofton Park, London, 8. R. 

Siemens Bros. & Co., Ltd., Woolwich. 

Sterling Telephone & Electric Co., Ltd., 200, Upper Thames В%., В.О. 

Western Electric Co., Ltd., North Woolwich, E. 


TESTING LABORATORIES, 
Electrical Standardising & Testing Institution, (Faraday House), 62 to 70, South- 


alupton Row, W.C. 
| TRANSPORTERS. 
Bleicherts Aerial Transportera, Ltd., Fgypt House, 36, New Broad St., E.C. 


WATER COOLERS. 
Heenan & Froude, Ltd., Worcester Engineering Works, Worcester. 
WATER SOFTENERS. 
Kennicott Water Softener Co., Wolverhampton. 


WIRING CONTRACTORS, See page iv. 


When corresponding with Advertisers, please mention ‘Electrical Engineering." 
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Fic. 2.—GENERAL ARRANGEMENT OF THE Gas GENERATING-PLANT 
IN THE ENGINE-ROOM AT THE ACCRINGTON ELECTRICITY WORKS. 


m O A ELECTRICAL 


— l — — = aM — — — —— ——— — -— — — = —— A 


The gas from each producer is led through a tubular super- 
heater to a collecting main. The superheater consists of con 
centric tubes, and the hot producer gas in the annular space 
warms up the incomiug saturated air, which is passed through 
the fire in the producer bell, and is at the same time itself 
cooled. Dust catchers are arranged at the base of the super- 
heaters, where the fine dust carried over from the fires is 
collected and may be periodically discharged. The tempera- 
ture of the gas in the collecting main is about 400° C., and 
it is then passed through the first washer. This consists 
of an oblong enclosure over a water trough in which are two 
revolving *"dashers," shaped like paddle-wheels, which pro- 
duce a fine spray and cause the fine particles of tar in the 
gas to be deposited in the water trough and to escape through 
lutes at the sides into an external trough, from which it 
is removed by ladles to suitable containers. The gas is next 
led to a washer of similar construetion, except that instead 
of ordinary water being used, it is slightly acidified by the 
addition of about 2 per cent. of sulphuric acid. A chemical 
reaction takes place here, so that a solution of ammonium 
sulphate is formed. This is drawn off at intervals and con- 
ducted to a stock tank, and at the same time an equal volume 
of fresh acidulated water is added, so that this process, 
like all the others, is continuous. The gas then passes through 
a spray arrester to two vertical coolers, in which, during its 
ascent, it meets a fine, falling, cold-water spray, and deposits 
most of the tar. It is theu led to a governor like a small 
gasometer, which, by its rising and falling, controls the 
supply of compressed air, obtained by Roots’ blowers, to the 
producer bells through a butterfly valve by allowing à vary- 
ing quantity of the air to escape direct to the atmosphere. 
- The gas is now-passed through two centrifugal cleaners, each 
about 5 ft. in diameter, and containing eight blades. The 
speed af rotation is 1,400 r.p.m. Here the remaining traces 
of tar are extracted, and a final cleaning is given to the gas 
by passing it through a sawdust scrubber, which has not 
yet become at all dirty, thus showing that the other arrange- 
ments are very effective. After. this, the gas is metered, 
‘and goes by an 18-in. main to the engine-house, where it 
passes through another small gasometer known as an anti- 
pulsator. | | 

The air for the producers is put under pressure by the 
two Roots’ blowers already mentioned and passes up a tower, 
where it meets a broken stream of hot water from the gas- 
cooling towers. It is thus considerably heated, and also satur- 
ated with water-vapour. After leaving these towers, the 
extra live steam from the boilers in the engine-house is added 
as mentioned earlier. The mixture is then superheated, by 
the producer gas‘in the superheater towers, just before it 
.enters the producer bells. In the shed where the Roots’ 
blowers are situated are also the motor-driven centrifugal 
pumps for cireulating the water through the gas-cooling towers 
and the water-cooling tower, as well as the air-heating tower. 
Here, also, are pressure gauges connected to the various parts 
of the equipment. 

The ammoniacal liquor from the stock tank is lifted at 
intervals by an ejector to a tank in the sulphate-house. From 
here it is drawn into a steam-heated evaporating tank and 
boiled until sufficient crystals are produced. These are with- 
drawn in a nearly dry condition through a hopper in the 
base, aud dried in a hydro-extractor, and then allowed to 
fall through to the store on the ground floor of the sulphate- 
house, where they are bagged and sold without further 
preparation. No pumps are placed in any part of the plant 
where they are liable to corrosion by chemicals. Some trouble 
was at first experienced from this cause in the absorption 
plant, where the ammoniacal liquor is separated out, but this 
plant is now entirely lead lined and gives no trouble. 

We understand that about £5 рег week is at present realised 
bv the sale of tar, though the installation of a piteh-making 
plant at an early date is contemplated, as pitch should fetch 
something over £2 per ton, compared with 10s. per ton for 
crude tar. The revenue from the sale of sulphate is between 
£40 and £50 per week, at the current market price of about 
£12 10s. per ton. The amount of coal used is about 85 tons 
per week, being 14 lb. per unit generated. Between 12,000 
and 13,000 units per week are generated by the gas plant, 
which therefore runs at a load factor of over 40 per cent., 
but, reckoning one set as a stand-by, the load factor on the 
remaining set approaches 100 per cent. An additional twentv- 
four hour load of some 350 kw. for a paper works will shortly 
be connected. | 

The cost of the entire equipment without buildings ог 
foundations was about £23,000, or with cost of containing 
walls, &e., necessary on account of the nature of the ground, 
the amount is raised to £28,000 or £14 per h.p. 
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ranging from 3-20 amperes, 


Besides the gas plant, the station is interesting on account 
of the dust destructor combined with it, which gives good 
results. Тһе clinker formed is ground in a mill for mortar. 
The lighting of the streets in Accrington where there are tram. 
ways, is effected in an efficient and economical manner by 
the use of metal filament lamps on battens supported on the 
guard wires over the trolley lines. The position of the lamps 
is thus easily adjustable to suit local circumstances, so as to 
give a good light at crossings and at junctions of side streets, 


с. 
Our thanks аге due to Mr. Gray for kindly affording us 

facilities for viewing the entire plant. 
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ROTARY SNAP SWITCHES 


A LOW-PRICED line of rotary switches with certain 
distinetive features has recently been placed on the 
market by the British Thomson-Houston Co., Ltd. (77 Upper 
Thames Street, E.C.). The weight of moving parts has been 


Ес. 1.—Five Ampere D.P. Rotary Snap SWITCH. 


reduced to the minimum consistent with durability and proper 
current-carrying capacity. Bases of the best quality porcelain 
and ebonised handles with self-contained springs are used. 
By the employment of fiat binding posts, easy access to the 
binding screws is obtained, 
in however confined a posi- 
-tion the switch may be 
fixed, as the screw-driver 
works from the front of the 
switch, at right angles to 
the wall. The danger of 
cutting the wires at the 
screw contacts is also re- 
moved. These switches are 
supplied with both nickel 
(fibre-insulated) and porce- 
lain covers. Single and 
double pole switches are 
supplied for 100-250 volts 
and 250-600 volts, with Fic. 2.—SEnrEs PARALLEL THREE 


current-carrying capacity HEAT 
RADIATOR CIRCUITS. 


and with or without indica- 

ting dial in the cover. The illustration, Fig. 1, shows the 
interior of one of the double-pole rotary snap switches for 
5 amperes. There is a three-way switch in three sizes— 
3, 5, and 10 amps., 100-130 volts; or 1, 3, and 5 amps., 
200-250 volts—and a three-circuit rotary switch for automobile 
lighting, suitable for use on voltages up to 250, and supplied 
with or without indicating dial. It is arranged with three 
circuits, so that the headlights, tail-light and interior lights 
of a motor-car can be switched on or off separately or together. 
The condition of the circuits is shown by an indicator for 
that purpose. For heating and cooking apparatus a series- 
parallel, three-heat switch with the usual type of indicator 
may be obtained for currents up to 10 or 20 amperes, and 
for voltages up to 250. A switch of this type is shown 
in Fig. 2. 


Voltage Rating of Mazda Lamps.—-In the early days of the 
metal filament lamp, it was a fairly general practice for electric 
light users to employ lamps rated about 5 per cent. above the 
supply voltage. The excuse for this was that the pressed 
filament tungsten lamps were fragile, and that by under-running 
them their life was increased, and they were enabled to with- 
stand the slight fluctuations in the supply voltage. The British 
Thomson-Houston Co. (Mazda House, Upper Thames Street, 
E.C.) ask us to state that their lamps should be used rated at 
the actual voltage of the supply, without fear of premature 
failure. Although under-running may slightly lengthen the life 
of the lamp, they maintain that the saving is more than out- 
balanced by the lower efficiency of the lamp when run below 
voltage. 


SNAP SWITCH FOR | 
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QUESTIONS AND ANSWERS 
BY PRACTICAL MEN 


RULES. 


Quesitons: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of stfficient general interest to our 
readers will either be replied to under “Answers to Corre- 
spondents,” or replies will be invited from our readers. One 


shilling will be paid for the question which we select for com- . 


petitive replies in this column. | 

Answers: A fee of 10з. will be paid for the answer which 
we consider shows the greatest тети, and 58. for the one we 
select as second best. Replies should reach this office within 
seven days of the earance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, tf, tn his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripta, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 

QUESTION No. 1,353. 

A three-phase induction motor with squirrel-cage rotor runs 
clockwise. Another similar motor, from the same makers, runs 
anti-clockwise; both are coupled up to a star delta switch, and 
to same sketch, which is standard. Having a quantity of these 
motors running, it is desired not to change over the mains at 
the starter. Can the right rotation be obtained by altering an 
of the six connections at motor end, and run satiefactorily vith 
load ?—'' Motor.” 

(Replies must be received not later than first post, Sept. 4th.) 
ANSWERS TO No. 1,351. 

A factory is to be driven electrically by motors aggregating 
about ZUU h.p., varying in size from 3 to 50 h.p., and including 
a few of which the speed has to be varied. The only supply 
available is at 240 volts, 50 cycles, single phase. What class of 
motors and control would it be best to employ ?—'' P." 


The first award (10s.) is made to “№. H.” for the following 
reply :— 

First consider the scheme if the single-phase A.C. supply 
were used. Аз variable-speed motors are required in some 
cases, ordinary single-phase motors with slip-ring rotors will 
not be suitable. The reason is that as resistance is inserted 
in the rotor circuit, so does the overload capacity of the 
motor become reduced, and, if any considerable speed reduc- 
tion is required, the motor will not even withstand full load 
unless a very large and consequently expensive machine is 
used. There will, in addition, be the reduction in the effici- 
ency of the motor, due to the losses in the resistance inserted 
in the rotor circuit. This means that single-phase commutator 
motors will be necessary, with their liability to trouble in 
small sizes, and also their poor efficiency. The remaining 
machines would be made up of squirrel-cage and slip-ring 
motors. The squirrel-cage motors could only be installed 
for small horse-powers and very low starting torques. Even 
the slip-ring motors would require friction clutches for start- 
ing up against high initial torques, thus entailing additional 
expense. 

The efficiency and power-factor of a large number of small 
single-phase motors would also be very poor, especially when 
working. on low loads. A much more satisfactory method 
would be to instal a motor-generator set consisting of a 
single-phase motor of about 200 h.p., driving a D.C. genera- 
tor having a capacity of 185 kw. at, say, 440 volts, thus 
allowing a load-factor of 75 per cent. The generator could 
E Е shunt or compound, depending on the nature of the 
oad. 

This scheme may have a slightly higher first cost, but all 
the motors installed in the factory could be built to suit 
the various conditions in the way of speed, speed variation, 
and type of winding—shunt or compound—for light or heavy 
starting torque. There would probably be some gain in over- 
all efficiency, and there would certainly be a reduction in 
the cost of wiring, as compared with the single-phase system. 
Some disadvantage may be incurred by the necessity for 
running the motor generator set, even when only a few of 


the factory motors are running, such as on overtime. If 
small factory extensions were in view, it would be advan- 
tageous to instal a slightly larger motor generator set. In 
the case of extensive additions, a second motor generator 
set could be installed. 


The second award (5s.) goes to “M. M.," whose reply in 
abbreviated form is given below :— 

Single-phase induction motors are not suitable for starting 
up under load, nor for variable speed; and although much 
is claimed for repulsion motors, such machines are costly and 
complicated. On the other hand, induetion motors with 
squirrel-cage rotors often give every satisfaction, and stand 
up against any amount of hard.usage. Two systems should 
be provided: (1) single-phase direct from the supply, and 
(2) either three-phase or direct-current from a motor generator 
set, with a single-phase synchronous motor. If most of the 
work is to be done at varying speed, shunt-wound motors 
with inter-poles will be best, as the control is simple, and 
commutating troubles ara now negligible. А.С. slip-ring 
motors with adjustable resistance in the rotor circuit are 
inefficient, and the various other arrangements either give 
prearranged speeds with little grading, or are too complicated 
and expensive. 16 appears attractive at first sight to have 
a complete single-phase installation throughout, but single- 
phase motors are higher in first cost and lower in efficiency 
than three-phase motors. 


ELECTRIC HEATING AND COOKING 


COMPREHENSIVE list of “bright, glowing electric 

fires" (Townshend's system) and cooking apparatus, 
known under the name ''Calor," has just been sent us by 
Townshend's Art Metal Co., Ltd. (Ernest Street, Holloway 
Head, Birmingham, and 62 Holborn Viaduct, London, E.C.). 
The heating element for all "Calor" appliances, with the 
exception of electric fires, consists of resistances of a special 
alloy wound on asbestos-covered mica strips, insulated with 
further strips of mica, and protected with sheet-iron casing 
against mechanical injury. In the case of toasters and 
grillers the sheet-iron casing is dispensed with and a 
perforated iron case protects the elements and allows a fierce 
heat, so essential for this purpose, to be directed where 
required. The heating element is run at a comparatively low 
temperature, which gives it a long life. When burnt out, 
however, the element can be renewed by simply removing 
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HEATING ELEMENT AS SENT OUT FOR REPLACEMENT. 


a few screws, and new elements, ready wound with resistance 
wire, are obtainable at a trifling cost. 

The element for electric fires consists of resistances of a 
non-oxidisable alloy mounted on a special base composed 
of a clay of a highly refractory nature, which quickly becomes 
red-hot. The illustration shows an element as sent out for 
replacement. This is made in various shapes and sizes suitable 
for any patterns of case, from which there are a large number 
io choose. Among the other appliances listed are irons, 
toasters, kettles, ovens, boiling rings, hot.plates, &c. A 
special feature of the ovens lies in the way the heating 
element is placed in a separate chamber at the bottom, from 
whence the heated air ascends between the double sides of 
the oven to the top, then strikes downwards again through 
holes in the sides near, the bottom, and then upwards again. 
Three or four heats are provided, and a separate boiling ring 
may be used at the top to effect a preliminary warming and 
to give a final lio»wning. : 
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CATALOGUES, PAMPHLETS, &c., RECEIVED. 


DYNAMOS AND MOTORS.—A new publication dealing ex- 
clusively with open-type dynamos and motors for outputs be- 
tween 19 h.p. and 1,750 h.p., has just been issued by Bruce, 
Peebles & Co., Ltd. (Edinburgh). Besides giving a full detailed 
specification it contains a number of half-tone illustrations of 
interesting machines and equipments, as well as approximate 
weights and dimensions of the different frame sizes, lists of 
ratings with technical data, &c. The standard pressures are 
115, 230, and 500 volts, but the machines can be designed to 
run on pressures as low as 100, 200, or 400 volts, or as high as 
125, 250, or 600 volts, without any variation in speed or output, 
except in the case of some four pole machines. All ordinary 
requirements are covered by four standard types of machines, 
but of course any special conditions can be met. The standard 
types are (a) half-coupling and one bearing; (5) half-coupling, 
one bearing, and horse-shoe bed plate, or three separate sole 
plates; (c) two bearings and bed plate, or four small separate 
sole plates for direct-driving through a flexible, coupling, or for 
belt or rope drive, and (d) three bearings and bed plate for 
belt or rope drive. The care with whick every electrical and 
mechanical detail is thought out and put into practice should 
be well known to our readers, and is evidenced by the long list 
of important customers contained in this pamphlet. It might 
be mentioned that smaller direct-current machines ‘form the 
subject of a separate list, already noted in our columns. 


DYNAMOS AND MOTORS.—A new list dealing with D.C. 
dynamos and motors has just been issued by Simplex Conduits, 
Ltd. (Garrison Lane, Birmingham). Particulars of machines 
from 1/100 b.h.p. to 44 b.h.p. are given, and we understand the 
company holds large stocks of these machines at its works. 
Hlustrations and some notes on motor-generators for cinemato- 
graph purposes, vertical motors, and large generators up to 
1.000 kw. are also given.  Dimensions' and weights of the 
machines and prices of suitable control gear are included in this 
catalogue. The motors are all supplied either semi-enclosed, 
enclosed ventilated, or totally ee i Each type is fitted with 
ring lubrication, and special attention has been given to the 
design of the brush gear. АП 4-pole machines are of the inter- 
pole type and each part is standardised, so as to be readily 
replaceable, and of the usual Simplex quality. In the inter- 
mediate sizes from 4 h.p. and up to the 6-pole machines, the 
end plates of the motors are so arranged that they may be turned 
through 90° or 100° should it be necessary for the machines to 
be run in a vertical position. Amongst the illustrations included 
in the catalogue is a very interesting example of a 110-kw. 
generator, seven of which have recently been supplied for a large 
Atlantic liner. 


Readers desiring copies of catalogues or pamphlets should 


apply to the firms in question, referring to the notice in 
* Electrical Engineering." ` 


IRONCLAD SWITCHGEAR.—A pamphlet from A. Reyrolle 
& Co., Ltd. (Hebburn-on-Tyne), illustrates some ironclad switch- 

ear for controlling the power supply to a large cement works in 

anada. The mairi switch is for three-phase current and has a 
capacity of 3,000 amperes. It has a two-pole time-limit overload 
and no-volt release. 


* MERZ-PRICE" PROTECTIVE GEAR.—Another pamphlet 
from the same firm describes the well-known “ Merz-Price” 
system of automatic protection for high-pressure circuits. 


SILICA LAMPS FOR POWER CIRCUITS.—This is the 
title of the latest literary production of the Westinghouse 
Cooper-Hewitt Co., Ltd. (80 York Road, King’s Cross, N.). 
These lamps will burn in parallel on 500 volts, and will stand 
pressure fluctuations of 10 per cent. up or down without varia- 
tion in operation, so that they should find use in car sheds, 
ship-yards, and similar industrial buildings and yards. The 
burner is in the form of an inverted U, and is lighted by means 
of a heater on a horn projecting from the luminous tube proper, 


so that tilting is unnecessary. The heater is cut out imme- 


diately the burner is lighted. 


ALUMINIUM FOR RAILWAYS.—A leaflet from the British 
Aluminium Co., Ltd. (109 Queen Victoria Street, E.C.), makes 
some suggestions as to the utilisation of aluminium in electric 
railway working. А section through a 30,000-volt aluminium 
cable and particulars of some designs of aluminium collector 


bow strips, motor field coils, rolling stock, construction, &c., 


are given. 


CONDUITS AND CONDUIT FITTINGS.—A new catalogue, 
cancelling all previous issues, has just been produced by Elec- 
trical Conduits, Ltd. (18 Bennett's Hill, Birmingham). The 
numbers of some of the fittings have been altered, and prices 


ELECTRICAL ENGINEERING | 


revised to agree with those of other standard makes. As well as 
a complete range of conduits, numerous fittings, including 
switches, plugs, junction boxes, and other accessories, are con- 
veniently listed. Special attention is drawn to the “Н1С 
patent grip fittings illustrated in ELECTRICAL ENGINEERING, 
Vol. VIII., p. 546, October 3rd, 1912. Gas, galvanised, and 
steam tubes and fittings are included in the list. 


FLEXIBLE COUPLINGS.— new list from the Power Plant 
Co., Ltd. (39 Brandville Road, West Drayton, Middlesex), gives 
particulars and detailed illustrations of the patent reversible 
insulating couplings made by this firm. The couplings are made 
in several standard types, and special combinations can be 
arranged to suit special requirements. 


LOWERING GEAR FOR METAL FILAMENT LAMPS 


T OME idea of the raising and lowering gear for the metal. 
А flament lamp street lighting in Fulham may be gathered 
by those who have not seen it from the accompanying illus- 
tration. In the foreground is a double arm post, and in the 
background a single arm post; in this case the lamp is 
lowered for cleaning, &c. About 200 brackets and sets of 
gear for this installation were supplied by the London Electric 


es “Sy 
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Firm (George Street, Croydon). The gear is of their well- 
known positive acting weight-relieving type, and the winches 
are of their self-sustaining type. The brackets are of the 
rectangular type, with pulleys and tubes fitted inside to prevent 
the rope from touching the electric cables, which are also 
inside. 
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Meta, FILAMENT Lamp STREET LIGHTING IN FULHAM. 


UNIVERSITY AND TECHNICAL COLLEGE 
ANNOUNCEMENTS 


The next session of the University of Leeds begins on 
September 30th, when the entrance examination will be held 
at 10 a.m. and 2 p.m. The prospectus, déaling with the 
departments of electrical, civil, mechanical, and mining engin- 
eering, and coal gas, fuel, and metallurgy, may be had free 
on application to the secretary. 

The new course at the Crystal Palace School of Practical 
Engineering will commence on Wednesday, September 10th. 
Intending students should attend the previous day between 
10 a.m. and 1 p.m. for examination. Particulars of the various 
courses will be forwarded to those applying to the Registrar, 
School of Engineering, Crystal Palace, S.E. 


Avaust 28, 1913. 
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HIGHEST 
QUALITY ! 


SPECIFY 


SWITCHGEAR. 


IGRANIC ELECTRIC Со: 170: 


BEDFORD and LONDON. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


According to a return just published, by an order of the 
House of Commons, the number of trunk calls (excluding calls 
to and from the Continent) has increased fairly uniformly 
from 13,467,975 in 1903-4 to 35,815,959 in 1912-13. At the 
same time, the mean number of trunk lines in use increased 
from 1,863 to 8,180, and the double-wire mileage increased 
from 49,100 to 117,900. The average number of calls per trunk 
circuit per day was 341 in 1903-4, rising to а maximum 
of 869 in 1905-6, and falling to a minimum of 880 in 
1908-9. After this the number rose to 39'6 in 1911-12, and 
in 1912-18 was 88:8. The estimated average operating cost 
per call varied as follows, from 1907-8 to 1912-13 inclusive : 
127d., L'36d., 1°874., 1294., 1°23d., 126d. From 1903-4 to 
1912-18 the receipts from inland trunk calls increased from 
£325,525 to £912,342, and the average fec per call increased 
from 5°8d. in 1903-4 to 61d. in 1911-12 and 1912-13. It is 
also stated that the busy-hour traftic usually amounts to about 
one-fifth of the total trafic between 8 a.m. and 8 p.m. The 
average time a trunk circuit is held in connection with a 
three-minute call ranges from three-and-a-half to six minutes, 
while if six-minute calls be included, the time ranges from 
_ four-and-a-quarter to seven-and-three-quarter minutes. 

The Postmaster-Gencral has notified a number of telephone 
users in Douglas, I.O.M., that their instruments will be dis- 
connected in consequence of the Town Council’s having refused 
what he states he considers to be the generous terms he has 
offered for wayleave over municipal property (£5 per annum). 
The Chamber of Commerce has approached the Governor of 
the Isle of Man on the matter, and he has undertaken to 
communicate with the PostmasterGeneral. The rent demanded 
by the Council was £25 per annum. 

At the general meeting of the Marconi Co., which took place 
on Friday last, the report and accounts, given in our last 
issue, were agreed to. The Chairman, Mr. G. Marconi, 
announced that the Company has just obtained a fifty years’ 
concession for connecting Rio de Janiero and other centres 
in Brazil with Europe. As soon as possible, a Brazilian Com- 
pany will be formed for the purchase from the parent Com- 
pany of its long-distance rights, together with the concession. 
The new- Company will no doubt enter into an agreement 
with the American Co., by which the station to be built at 
Para will carry on a service with New York and other parts 
of the United States. The Managing Director, Mr. Godfrey 
Isaacs, in the course of his speech, said: ''.. . Whatever 
you have read ih the papers as having been done by wireless 
telephony, the Marconi Co. has done more. But until the 
Marconi Co. is prepared to say exactly what definite results 
in a practical way can be obtained from wireless telephony, 
it will remain silent. We shall, perhaps, at an early date 
be able to turn wircless telephony to practical commercial 
account, and it will then be time enough to speak." 

Rules bave been issued in Germany with regard fo stations 
erected to receive the wireless fime-signals which are sent 
out by the Norddeich wireless station. The apparatus has to 
be adjusted to reccive waves only of 2,000 metres length; 
and everything, with the exception of the handle for tuning, 
the detector switch, and the telephone receiver, must be 
encased, and closed with a seal, so as to be inaccessible to 
the owner. 

The last issue of the Telefunken Zeitung contains a great 
deal of interesting matter in commemoration of the tenth 
anniversary of the Company's establishment. Among other 
articles are reviews of the present extension of long-distance 
wireless telegrapliy, and of the ten years’ work of the Com- 
pany; descriptions of the wireless telegraph installation 
on the s.s. Imperator, and the erection of the wireless station 
at Kamina (Togo), illustrated with interesting vicws; and 
excellent portraits of Count von Arco, Dr. Adolf Franke, and 
Mr. Paul Mamroth. 


Construction work has begun on the large wireless station at 
Caimito in the Panama Canal Zone, says the Electrical World 
(New York). It will be similar to the station at Arlington,. 
and the aerial will be supported on three 600 ft. towers, 
arranged in a triangle, 900 ft. apart. The nominal radius 
for sending and receiving will be 3,000 miles, so that com- - 
munication with Washington can be maintained. 

The official tests of the system of wireless telegraphy 
invented by the Japanese electrician, Mr. Torikata, in which 
satisfactory results were obtained at distances of sixty miles, . 
have resulted in the Japanese Government ordering all ship- 
ping companies subsidised by it to instal the apparatus on 
their principal vessels. It is stated that patent rights have 
been secured in Japan, France and this country, and аге. 
pending in Germany and the United States. 

On the 21st inst. the Saseho-Darien cable failed, and on 
the following day notice reached us that secret language was - 
again admitted in telegraphie correspondence with Crete. 
The Greck office notifies for general information that there- 
is no telegraphie communication with Gumuldjena and Xanthi. 
—On the 22nd inst. the Salonika-Lemnos cable became inter- 
rupted, and telegrams are being sent vià Malta at senders' 
risk.—The Great Northern Telegraph Co., Ltd., announces. 
that on and after the lst of September next the rates to 
the undermentioned places in the Far East will be as follows : 
Hongkong, China and Manilla, 3s. 6d.; Japan and Formosa, . 
3s. lid.; Dutch Indies, 8s. 7d. 


ELECTRIC TRACTION NOTES : 


The Dublin United Tramways Co. has, during the past 
week or two, been experiencing some trouble with its motor- 
men and conductors, some of whom came out on strike; but 
no difficulty has been experienced in obtaining a sufficient 
number of men to keep the service running. On Tuesday, 
however, à number of the Company's cars were deserted by 
the men in charge of them, who left them standing in the 
streets, and as the result of the fresh outbreak the Company 
decided not to run any cars after dark. The Transport 
Workers’. Union, which is at the back of the trouble, has 
also made a demand for an increase of wages in respect of 
the Ashton tramway employees and the men in the employ 
of the Stalybridge, Hyde, Mossley, and Dukinfield Joint 
Tramway Board. | 

The Greenock Corporation has decided to give notice of 
its intention to acquire the Greenock and Port Glasgow 
Tramways Co. at the end of its lease on May 15th, 1914. 

The Llandudno & Colwyn Bay Electric Railway Co. has 
arrived at an agreement with the Colwyn Bay Council to 
pay £6,500 towards the cost of the purchase of land to enable 
the Company's lines to be extended to Old Colwyn. The 
extension of the line to this point has been a matter of 
much diseussion and negotiation between the Company and 
the Council for many years past. | 

The horse tramways in Stirling are the only ones of the: 
kind now in existence in Scotland, but Messrs. Balfour, 
Beatty & Co. are proposing,to take over the horse tramway 
company with a view to converting the lines to electric 
traction, provided the new company about to be formed is 
also able to acquire the Corporation's electricity undertaking. 

There was а net profit of £3,792 upon the past half-year's 
working of the Aberdeen Suburban Tramways Co. It is 
proposed to add £2,000 to renewal and depreciation account, 
and to pay a 23 per cent. dividend. The directors have under 
consideration the running of trolley-'buses. 

The aecounts of the Newport (Mon.) Tramways for the 
vear to March 31st, show a deficiency of £2,327, after meeting 
capital charges amounting to £10,014. It was estimated at 
the commencement of the year that the loss would be £2,470, 
During the vear no less than £9,470 were spent upon repairs 
to the permanent way and the reconstruction of cars. 

The Standardisation Committee of the Electrie Vehicle 
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| “ELECTRICAL ENGINEERING” PATENT RECORD || 


(This Patent Record is compiled by our own Editorial Staff and зз Strictly Copyright.) 


Specifications Published August 2151, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abrca. 


17,150/12. Thomas Transmission System. J. С. P. THOMAS 
and THomas Transmission, Lro. The two dynamos and 
the prime mover are connected through a balance gear, во 
that the three shafts are in line without the use of tlexible 
couplings. Each machine and the balance gear forms a complete 
independent ‘unit before assembly. One figure. 

17,517;12. Temperature Control in Freight Vans. ELDERS & 
Fyrres, Ltp., А. W. Prim, and Е. W. RorrR. Ап axle-driven 
dynamo feeds both heaters in the air casings, and fans. A 
uniform temperature is maintained by thermostatic control. 
Seven figures. 

17,980/12. Resistances. J. КоотнААх and Ferranti, LTD. 
Compressible resistances are made of graphite, and nickel plates ! 
so arranged that the + temperature coefficient. of the nickel 
balances the — temperature coefficient of the graphite. Four 
figures. 

23,275/12. Variable Speed Dynamos. Н. Leitner. The 
machine has its field coils wound in several sections, which are 
connected in parallel when the machine is to be used as a shunt 
dynamo and in series with one another and the armature when 
it is to be used as a motor. The armature may have two sets 
of windings connected in parallel or in series, according as the 
machine is used as a series motor or shunt dynamo. ‘Two sets 
of accumulators may be arranged in series or parallel under 
these conditions. Four figures. 

25,991/12. Railway Signalling. Н. W. FinTH and Е. W. 
Leake (G. E. Railway). To prevent a signal from being per- 
manently locked in the danger position due to abnormal con- 
ditions 1n the locking circuit, an alternative lock-releasing circuit 
is provided. This circuit is controlled by the signalman through 
a protected switch. The lock-indicator mechanism -is at the 
same time screened by a shutter, which, together with the 
emergency switch, can only be restored by the electrician in 
charge. Six figures. 

27,651/12. Fire-proof Insulation for Cables. J. LOEWENTHAL. 
The cable is passed through an electrolytic bath of aluminium 
salts, and connected as the kathode, so that a smooth, adhering, 
fire-proof insulating layer of aluminium compounds, especially 
aluminium hydroxide, is formed on the cable. One figure. 

29.291/12. Starting Internal Combustion Engines. Ernst 
ErsEMANN & Co. and E. EisEMANN. For multi-cylinder engines 
there is a main magneto and an auxiliary magneto put into 
operation by cranking while the main magneto is automatically 
disconnected. The primary of the auxiliary magneto contains 
a make-and-break switch, actuated by the cranking and a switch 
in the’ same circuit actuated by the shaft of the main 
magneto. The circuit is broken by this switch except when 
the particular piston has passed its dead point. One figure. 

7,075 /13. Self-starters for Internal Combustion Engines. 
W. C. S. Снагмах (4. D. Chapman, South Africa). Compressed 
air is used, aud the valves are electrically controlled through the 
ignition circuit. One figure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales 

Buildings, London, W.C., at the price of 8d. each, post free. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

Arc Lamps: Косвлг, [Electrode manufacture] 10,210/13. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Нахрсоск, Dykes and Duppett [Change-over switchgear 
operated by resonance] 1,395/13;-Cortez-LeigH and BrovuGHALL 
[Sealing cable terminals and ‘connections] 7.996/13. 

Dynamos, Motors, and Transformers: Witt, Dawson and 
Носснточ [Brush holders] 18,145/12; Prout [Frequency 
changing] 18,893/12. 

Ignition: Bett [Engine starting] 20.802/12; Ewrz [Engine 
starting and lighting for automobiles] 29,386/12; VANDERVELL 
and Mincrey [Engine starting] 4.522/ 18. 

Incandescent Lamps: Harrisox, 24,571/12; VEREINIGTE 
GLANzsTOFF FABRIKEN [Filamenta] 2.992/13; A.E.G., 14,048 / 15. 

Instruments and Meters: GOTTSCHALK and Н. Авох ELEKTRICI- 
TATS-ZAHLERFABRIK [Energy meters] 18.809'12; Sremens Bros. 
(Siemens. & Halske) [Step-by-step rotation of an armature] 
1,277 /13. 

Switchgear, Fuses, and Fittings: HarL [Automatic reversing 
gear for motors driving machine tools] 10,599/12; Coates and 
A. Reyrotre & Co. (High-pressure A.C. switchgear] 18,210/12; 
Kxapton [Switches] 27.854/12; Ѕалсхревѕ [Shade holder] 


3,931/13; GRUNEBERG [Fuses] 6,156/15; HaNcqQ [Warp stop 
motions for looms] 7,570; 13. 

Telephony and Telegraphy: Вошт (Denio G.E. Co.) [Fire- 
alarm signal-boxes for automatic telephone systems] 18.262/12; 
TvrLETT [Holding telephones] 20,671/12; ANpEeRson [Telephone 
receivers] 2.507/135; TELEPHON APPARAT FABRIK E. ZWIETUSCH & 
Co. [Telephony] 2,700/13; JENsEN [Telegraphy] 6.292/13. 

Traction: Prunssow (Driving gear for dynamos on vehicles] 
18,482/12; Warren and Morr [Trolley pulleys] 22.696/12; 
К. Dempster & Sons and Broapueap [Trolley arms] 24.263 /12. 

Miscellaneous: WILLMOTT [Solder for aluminium] 19,214/12; 
Lake (Fabrik Elek. Zunder) (Winding conducting wires for 
blasting furnaces into skeins] 20.560/12; B.T.-H. (G.E. Co., 
U.S.A.) [Annealing iron] 25,902/12; BéNpGENs [Marine mines] 
21,630/ 12. 


The llowing Specifications are open to Inspection at the Patent 


fo 
Office before Acceptance, but are not yet published for sale. 
Distributing Systems, &c.: SrEMENS-ScHUCKERT (Remote con- 
trol of synchronous motion] 687/13; [A.C. motor control] 
17,589; 13. І | 
Electrometallurgy and Electrochemistry: Soc. Lerer [Electro- 
lytic iron] 16,565/13. 
Incandescent Lamps: Sremens & Haske, 17,416/13. 
Instruments and Meters: Soc. pes ETABLISSEMENTS GAUMONT 
[Electro-magnetic balances] 16,034/13; LaNprs & Gyr [Magnet 
соге] 17.480/13. 
Telephony: Meyer [Table instruments] 14,780/13; SIEMENS & 
Harskt [Circuits] 17,417/13. 
Traction: Botravutt [Connections for railway vehicles] 
13.820 /13. 
Miscellaneous: Fraser [Elevator systems] 13,447/13; Serrt- 
LEBEN [Submarine mines] 17,441/13. 


Appeal Against Comptroller’s Decision 


27,521/11 and 28,260/12. Cinematograph Targets. J. B. Le 
Maitre. The Comptroller required amendments to these speci- 
fications (ELECTRICAL ENGINEERING, July 3lst, p. 446). This 
decision is now appealed against. 


Expiring and Expired Patents 
The following Patents expired last week, after a life of fourteen 


years e 

16.960 of August 215%, 1899. Pressure Operated Liquid 
Rheostat. С. pe Клхоб. This patent covers a construction of 
a liquid rheostat in which the height of the liquid between the 
terminal plates is automatically determined by the pressure of 
compressed air. The air admission is regulated by a throttle 
valve. while an automatic escape valve comes into use when the 
resistance is to be increased. An additional valve controlled by 
a float determines the final short-circuiting of the plates. 

16.961 of August 21st, 1899. Traction Motors. C. ре KANDÓ. 
The frame on induction motors direct coupled to the road wheels 
is cut away on the underside, so that the diameter of the 
armature can be a maximum. 


The following Patent expires during the current week, after a life 
of fourteen years :— 

17,386 of August 28th, 1899. Snap Switches. М. Guvert. 
Constructional details are covered by this patent, including a 
hinged contact carrier, and a hinged working lever, both con- 
nected by a spring. On the lever is a shoulder, and on the 
contact carrier a lip so arranged that it can engage with the 
shoulder, Seven figures illustrate the construction. 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 


Arc Lamps: A. WUNDERLICH and С. A. Носнеѕ (London Elec. 
Firm) [Span wire construction] 9.707/08. 

Dynamos and Motors: B.T.-H. Со. (С. E. Co., U.S.A.) 
[Commutator insulation] 10,795, 06. 

Switchgear, Fuses and Fittings: Everep & Co. and S. Everep 
[Switch lamp-holder] 10.395/03; Е. Conrap [A.-C. overload and 
reverse current circuit-breaker] 10,172;06; THAMES ÍIRONWORKS 
Co. and W. Н. Froop [Quick make and break switches] 
9,697, 08. 

Telephony and Telegraphy: S. EiseNsTEiN [Wireless trans- 
mitting system] 10,019,08; [Condenser] 10.025,08. 

Traction: W. К. Sykes [Signalling : Track treadles to ensure 
that same number of vehicles leaves a section as enters it] 
10,558 04; C. pe Кахрод [Cascade connections] 10.648/04; ELEC. 
& ORDNANCE Со. and R. Е. Наш, [Train lighting system] 
9,479; 0b. : 

Miscellaneous: J. Macreax [Driving gear for rotary hair- 
brushes] 10,525 /04; P. Fromacer [Remote control of mechanisms} 
9,676'08; C. Ruzicka [Moulded resistor] 9,762 08. 


Auaust 28, 1918. 
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Association of America has under consideration & proposed 
charging plug of larger size for the heavier commercial vehicles. 
An attempt is also being made to adopt а standard list of 
lamp bulbs, because of the many small variations in voltage 
ratings and deviations in bulb shapes. The Committee is 
also going to take up the question of & standard method of 
testing the rating of solid tyres. Because of the wide varia- 
tion in compounds used, and of the effect this has on both 
speed and mileage of electric vehicles, this is a very 
important question. 


LOCAL NOTES 


Aberdeen: Wiring Rules.—The Electrical Engineer has 
been authorised by the Electric Light Committee to revise the 
Corporation's existing wiring regulations in order to bring 
them into conformity with the Institution Rules. 

Bromley: Mains for Bulk Supply.—An inquiry has been 
held by Mr. W. H. Patchell on behalf of the Board of Trade 
regarding the deadlock which had arisen between the West 
Kent Electric Power Co. and the Corporation. The Bromley 
Electric Light Co. supplies the district, and as its station 
is now practically loaded up to its full capacity, it proposes 
to take power in bulk from the West Kent Co. Objcction 
was raised ‘by the Corporation, however, to the routes along 
which the trunk mains are to be laid. The Corporation 
named alternative routes, but the electric light company claims 
that as these alternative routes ''are not reasonable," the 


Corporation cannot refuse to consent to the original route, 


and this is the matter upon which recourse has now been had 
to arbitration. 

Dewsbury: Position of Electricity Workers.—In the course 
of his annual report, Mr. R. H. Campion, the Borough 
Electrical Engineer, makes & number of suggestions with 
a view to ensuring greater co-operation on the part of workmen 
in the Electricity Department in the general interest of the 
undertaking. Failing a general co-partnership scheme, Mr. 
Campion suggests a bonus system on the following basis, 
applicable to the whole staff, and subject to the payment 
of a minimum wage :—(1) A bonus to be paid to all men 
employed in the department; (2) A bonus of 24 per cent. 
downwards, according to responsibility, on so much of the 
amount certified by the Borough Accountant to be the net 
surplus profit for the next financial year ending March, 1914; 


(3) Men who are absent, from any cause whatsoever, except ` 


annual holidays, have a corresponding reduction made in their 
bonus; (4) Men engaged during the above period are paid 
@ proportionate sum if they have been employed six months; 
(5) Any employee going on strike, or discharged for in- 
subordination, forfeits all right to any bonus; (6) Anyone 
discharged for slackness, or who leaves to better himself, 
obtains the amount due to him at the end of the financial year. 
The Electricity Committee, however, has not seen its way 
to adopt any of the suggestions, but has decided upon giving 
the workmen an increase of 4d. per hour. 

Dudley: Proposed Sale of Electricity Undertaking.—There 
Still seem to be difficulties in the way of the transfer of the 
Corporation's electricity undertaking to the private company, 
with whom all the necessary arrangements have now been 
made. Recent correspondence with the Board of Trade shows 
that that authority is unable to proceed further with the 
consideration of the matter until proof has been furnished 
that notice of the proposed transfer has been advertised in a 
local paper and in the London Gazette, as required under 
Section 59 of the Corporation’s electric lighting Order. 
According to a local paper it is considered probable that a 
Board of Trade inquiry will be held, although no reason for 
this is given. 

The agreement is with the Birmingham District Power & 
Traction Co. and the Shropshire, Worcestershire & Stafford- 
shire Electric Power Co., and the purchase-moncy is to be 
the balance of loans raised by the Corporation, which amount 
to £63,400, the sum of £10,500, and a further sum of £3,334, 
which latter represents the capital expenditure by the Corpora- 
tion since March 81st, 1912, which is the date of purchase. 
The agreement is to be in force for forty-two years, at the 
expiration of which, or of any subsequent ten vears, the 
Corporation may repurchase by giving six months’ notice. 
The prices to be charged by the Power Co. are not to exceed 
those at present in force, but with the consent of the Corpora- 
tion they тау be increased at the end of three years. Should 
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the Corporation withhold its consent, arbitration is provided 
for. 

Glasgow: Electricity Accounts.—On р. 461 of our issue for 
August 7th, we gave the financial result of the past year's 
working of the Corporation’s electricity undertaking. From 
the report of the Committee we notice that a contract for в 
6,000-kw. turbo-alternator has recently been given to the 
British Westinghouse Co. for the Port Dundas power house, 
and a similar contract to Messrs. Howden for the Pollokshaws 
Road station. When these plants are installed, the respective 
capacities of the two power stations in question will be 
36,000 and 80,000 h.p. These are more or less temporary 
measures pending the erection of the new power station which 
is now under consideration. In a memorandum regarding the 
progress of the undertaking during the past twenty-one years, 
it is pointed out that the average price received per unit has 
uniformly fallen from 7d. to 12864. 


Greenock: Electricity Profits.—At the last meeting of the 
Corporation, the Chairman of the Electricity Committee called 
attention to the satisfactory state of affairs in the Electricity 
Department, which had enabled it to put on record a net 
profit for the past year of over £5,000. This makes a total 
net profit of about £20,000 during the past four years. 


Navan (Ireland): Electric Lighting.—As the result of a 
letter from the Board of Trade asking what steps had been 
taken to carry out the Council's electric lighting Order, the 
Lighting Committee recommended that application be made 
for a loan of £7,000 to carry out the scheme. In the Council, 
however, this recommendation was rejected in favour of one 
asking the Board of Trade for an extension of time. 


Newport (Mon.).—There was a loss of £1,093 upon the 
electricity undertuking for the past year compared with an 
estimated loss of £1,779. ‘This result is arrived at after 
writing off £2,471 for superseded plant, and providing £350 
for renewal of the battery, in addition, of course, to meeting 
capital charges. The general progress of the undertaking on 
the business side has been most satisfactory. The gross 
receipts show an increase of £1,152, whilst the working 
expenses increased only by £238. 


Stirling: Proposed Purchase of Electricity Undertaking.— 
As mentioned in our Electric Traction Notes, a proposal has 
been placed before the Council for the purchase of its elec- 
tricity undertaking in conjunction with the conversion of the 
existing horse tramways to electric traction. 

Sale of Electrical Fittings.—Several local wiring contractors 
have written to the Council regarding the sale of electrical 
fittings by the Electricity Department, and also as to the 
drafting of specifications by the Borough Electrical Engineer 
for intending consumers. Whilst the firms were unanimous 
that the Council should not indulge in the sale of electrical 
fittings, there was some difference of opinion as to the 
desirability of the Borough Electrical Engineer advising con- 
sumers, and one firm, at any rate, agreed that it was more 
satisfactory if this practice were continued. Having con- 
sidered the matter, the Electricity Committee recommended 
the Couneil to co-operate with contractors in- securing and 
extending electrical installations, but that the Electrical 
Engineer be instructed to adhere to his present practico of 
advising intending cousumers and making out specifications 
when requested to do so. At the same time it was indicated 
that the Town Council does not give up in any way its 
statutory right to supply electrical accessories, although the 
sale of these for the present is not to be pushed. These 
recommendations have been adopted by the Council. 


Whitehaven: Combined Lighting and Heating Tariff.—In 
view of possible developments in more economical electric 
lamps, the Borough Electrical Engineer has suggested a 
scheme whereby, instead of having, as now, a Separate meter 
for heating and cooking purposes, a tariff shall be designed 
giving a combined rate for lighting, heating and cooking. 
The Borough Electrical Engincer's report on the question, 
however, has not been sufficiently considered by the Electric 
Lighting Committee to enable it to place a recommendation 
before the Council at the moment. 
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Generating Stations, Sub-Stations, Mains, &c. 


London: Hammersmith.—High- and low-tension cables; 
high-tension substation switchgear. Chief Electrical Engin- 
eer. September 24th. (See advertisement on another page.) 

Penwortham.— Electricity is to be substituted for oil power 
at the Council’s sewage works. 

Southampton.—Steam boiler at clectricity works. Borough 
Electrical Engineer. September 8th. (See advertisement on 
another page.) 

Waterford.—Mr. E. M. Lacey, of London, has been 
appointed Consulting Engineer in connection with the 
Council's electric lighting scheme. 


Wiring 

The following particulars relate to new buildings about to be 
erected, or tmportant alterations and extensions in existing 
buildings. | Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Aberdare.—Cottave hospital at Aberaman. Architect, 
G. Kenahole, Bargoed. 

Battle.—It has been decided to light the workhouse by 
electricity. 

Birmingham.—New post office and telephone exchange at 
Moseley. H.M. Office of Works, 42 Paradise Street, Birming- 
ham. | 

Bradford.—Residential school for the blind. City Architect. 

Cambridge.—Extensions to Isolation Hospital (£6,570). 

Halifax.—Hospital and pavilion at Sanatorium, Green Lane 
* Hall. 

Kingston-on-Thames.—New Coliseum. 

London.—New offices for Board of Trade, Whitehall 
Gardens. H.M. Office of Works. 

e Manchester.— Electric lighting of the Municipal School of 
a Economy, High Street, September 3rd. ү 

erk. 

Elementary school, Liverpool Road, Irlam. 

Skewen (S. Wales).—Electric light installation at Free 
Library. Clerk to Council. 

Stoke-on-Trent.— Additions to hospital. Architect, E. Jones, 
10 Albion Street, Hanley. 

Stretford.—Infants’ school, Victoria Park. Architects, 
Woodhouse & Howard, 88 Mosley Street, Manchester. 


Miscellaneous 


Aberdeen.—The installation of portable electric winches at 
the fish market is under consideration. 

Brazil.—'There is a proposal to construct an underground 
electric railway in the centre of Rio de Janeiro. This news 
comes from the Acting British Consul-General in that city. 

Melbourne.—Alternating- and  direct-.current recording 
meters, and maximum-demand indicators. Messrs. Mellwraith, 
McEacharn & Co., Biliter Square Buildings, London, Е.С. 
September 9th. 

Electrical machinery for operating pneumatic tube services. 
Deputy Postmaster-General, Melbourne. Copy of specification 
at 72 Victoria Street, or 78 Basinghall Street, London. 

Morecambe.—The Borough Electrical Engineer has been 
instructed to prepare a scheme for the conversion of the tram- 
ways on the front to electric traction. 


TENDERS RECEIVED AND ACCEPTED 


Liverpool.—The contract for the lighting of the new Arts 
Building at the University has been placed with Messrs. Fred 
Wilkins & Brother, Ltd., 27 to 35 Duke Strect, Liverpool. 

London: L. € S.W. Hy.—In connection with the short article 
on the contracts for the London & North Western and London 
& South Western Railways published in our last issue, the 
Leskole Co., Ltd., inform us that sixteen sets of their electric 
distance thermometers were specified by Messrs. Kennedy & 
Jenkin for the power house of the latter line, and have been 
ordered by the Babeock & Wilcox Co. for superheat readings 
on the fronts of the sixteen boilers. 


AUGUST 28, 1913. 


APPOINTMENTS AND PERSONAL NOTES | 


Some time ago a recommendation by the Dublin Electric 
Lighting Committee to increase the salaries of the City 
Electrical Engineer and the Deputy Engineer, as well as the 
Chief Engineer of the Distribution Department, was postponed 
for six months. Last week, however, а resolution was moved 
in the Council to consider the case of the Deputy Engineer, 
Mr. L. J. Kettle, on its merits, aud it was recommended that 
he be granted an increase of from £400 to £600 per annum 
by £50 increments. There was considerable opposition to 
this, particularly on the part of the Lord Mayor, who, accord- 
ing to a local paper, mentioned incidentally that Mr. Mark 
Ruddle, the City Electrical Engineer, might be retiring within 
the next two years. Eventually the resolution for the increase 
of Mr. Kettle's salary was carried by thirty votes to fourteen. 

Switchgear fitters and improvers are required by the Igranic 
Electrie Co., Bedford. 

Six demonstrators are required for the Model Electrical 
House at the Ideal Home Exhibition, Olympia. (See advertise- 
ment on another page.) 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


meds ORTA m Ro 


Price of Copper.—Messrs. G. Smith & Son, of 5, Philpot 
Lane, E.C., inform us tbat the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was £73 
to £73 105. (last week, £72 15s. to £73 5в.). 

Record Electrical Co.— Messrs. Edmiston, Brown & Co., 
200 St. Vincent Strcet, Glasgow, have been appointed agents 
for the whole of Scotland for the Record Electrical Co., Mr. 
C. E. Hart having joined this firm. 
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Newcastle and District Electric Ligbting Co.—An interim divi- 
dend at the rate of 3 per cent. per annum, has been declared on 
the ordinary shares for the June half-year. 


NEW COMPANIES 


W. PARSONS & CO., Regent Street, Leamington. Capital, 
£2.000. Electrical and general engineers.: : GE 
CLONES ELECTRIC LIGHT & POWER CO., Fermanagh 
Street, Clones. Capital, £2,000. С "E 
PORTARLINGTON ELECTRIC LIGHT & POWER CO. 
66 Victoria Street, S.W. Capital £3,500. To adopt an agree- 
ment with Messrs. Foote & Milne, Ltd. i . 
BETULANDER AUTOMATIC TELEPHONE CO., Marcon! 
House, Strand, W.C.—Capital, £400,000. To acquire from 
Marconi's Wireless Telegraph Co. the right and patents relating 
to the Betulander automatic system. We gave particulars of the 
svstem in ELECTRICAL ENGINEERING, May 15th, 1913, p. 277. 
LISNASKEA ELECTRIC LIGHT CO., Main Street, Lis- 
naskea.— Capital, £1,000. | 


Gas and Electric Mains Breakdown in the City.— Shortly before 
midnight on Wednesday last week, workmen repairing the roa 
in Fenchurch Street in the City of London, cut through a ы 
gas main, and also through а 0'5 sq. in. feeder belonging to the 
City of London Electric Lighting Co. The result was а rather 
serious fire in the street, which it took some time to extinguish, 
and the fire spread to a neighbouring Post Office street box 85 
well. Fortunately no interruption to the electric supply was 
caused, either by the accident itself or during the subsequent 
repairs. We understand that there are also mains of the Charing 
Cross Co. in the same street, but these were at a greater depth, 
and were not damaged. 


ELECTRICAL 
ENGINEERING 


“With which is incorporaied 


THE ELECTRICAL ENGINEER 


(Established 1884) 


NO. 349 [Vor.. IX., No. 36] 


All rights reserved. 


THURSDAY, SEPTEMBER 4, 1913. 


[PRICE ONE PENNY. 


А Registered as a Newspaper. 


ELECTRICAL ENGINEERING. 


The Engineering Journal of the Electrical Industry 


PUBLISHED BVERY THURSDAY. Price Ad. 


SUBSCRIPTION RATES. 
United Kingdom. ба. ба. per Annum. 
Canada. 8а. 8d. per Annum. 
Other Colonies and Abroad. 13а. per Annum. 


Small prepaid Advertisements for SITUATIONS VACANT AND WANTED, ARTICLES 
FOR SALB AND WANTED, &c., are inserted at the rate of One Penny per word, 
minimum One Shilling, three insertions for the price of two. 


OrriciAL Norices and TECHNICAL CoLLEGE ANNOUNCEMENTS are inserted at the 
rate of Ninepence per line (column width), 


Other Advertisement Rates on Application. 
Latest Time for Receiving 
Letters for Insertion, Tuesday rst post. 
. Small Advertisements and Official Announcements, Wednesday Arst mS 
Displayed Advertisements, Tucsday first post. 
Corrections in Standing Advertisements, Monday first post, 


All.letters to be addressed to ''Electrical Engineering," at the EDITORIAL 
AND PUBLISHING OrricES: 208-206, TEMPLE CHAMBERS, LONDON, 


Telegrams: '' Circling, Fleet, London." Telephone No. : 5509 Holborr. 


Cheques to be madeja7able to THE KriLowATT PUBLISHING Co., LTD., and to 
be crossed Lonpow County AND WaEsTMINSTER BANK (Temple Bar Branch). 


SUMMARY 


RATHER startling results have been obtained in some 
experiments upon the effect of globes and reflectors 
upor the mechanical strength and life of large inean- 
descent lamps. Owing to "the rise in temperature of 
the air surrounding the lamp it is found that the fila- 
ment becomes less strong, and that the life is con- 
siderably shortened. The glass is said to become 
porous, and this lowers the vacuum. It is recom- 
mended that high-candle-power lamps should be run 
without globes or reflectors. (Page 498.) 

A Paper was read at the mceting of the Iron and 
Steel Institute in Brussels by Mr. Otto Frick, in which 
the induction furnaee designed by the author was 
described. It has a rotating cover, small bath inelina- 
tion, low energy consumption, and a lining giving a 
regular life of between two and three months. Two of 
these furnaces are m use in Germany for melting cold 
scrap. (Page 499.) 

Tug reports of the Divisional Inspectors of Mines for 
1912 which have so far been published show a substan- 
‘tial increase in the number of electrically-driven coal- 
cutters in use and also in the number of electric safety 
lamps. Mr. W. Walker (Inspector for the Scotland 
District) urges the greater use of these lamps. (Page 
500.) 

THE results of some tests on the crystallising proper- 
ties of electro-deposited iron are summarised in a 
Paper by Dr. J. E. Stead and Dr. Н. С. Н. Carpenter. 
(Page 501.) 

THE patents of special interest to mining electrical 


© Paterson (National Physical Laboratory) has 


engineers and electrometallurgists which have been 
issued last month relate to miners’ lamps, shaft signal- 
ling, the prevention of fires after blasting, and an elec- 
trical process for making high-grade pig-iron from 
phosphorous ores. (Page 502.) 

FURTHER particulars of the exhibition of the half- 
watt Mazda lamp briefly reported in our last issue 
will be found on page 503. 

A CONDUIT pipe clip for surface wiring, an indicating 
fuse, and a suction cleaner are illustrated and de- 
scribed. (Page 504.) 

SoME points relating to air-space telegraph and tele- 
phone cables for railway’ working and other matters 
are discussed in our Questions and Answers columns. 
(Page 505.) 

WE give particulars. of the 110,000-volt transmission 
lines of the Mississippi River Power Company from 
their large water turbine power-house at Keokuk, on 
the Mississippi. The line is some 144 miles long, and 
consists of a double line on single steel towers about 
800 ft. apart. The capacity of the sub-station at St. 
Louis is 66,000 h.p., and it supplies the railway and 
lighting companies. (Page 906.) 

“THE scope of the old International Photometric Com- 
mission has been enlarged, and it is now called the ` 
International Illumination Commission. Mr. C. C. 
been 
elected first Hon. Secretary. (Page 907.) 

Ехокмосѕ progress has been made in the extension 
of telephony in Canada. (Page 907.) 

REFERENCE is made in our “ Electric Traction Notes 
to American practice in connection with А 
changers.—-An all-night service is started to-day оп 


‚ the Manchester tramw ays.—In spite of the strike riots 


in Dublin, the tramway service has apparently been 
maintained. (Page 507. .) 

THE specifications published by the Patent Office 
last Thursday include one by the A.E.G. for a metal 
filament lamp, in which, by the introduction of a 
foreign substance into the ‘bulb an atmosphere of 
oxygen at low pressure is produced. Ап increased 
eficieney is obtained. In another specification by 
F. and F. L. Harrison a renewable metal filament. 
lamp is described, while F. Coates and A. Reyrolle 
& Co. claim a no-voltage release for high-pressure 
switchgear without the necessity of intermediate trans- 
formers. An important patent for a submarine tele- 
graph relay by S. G. Brown has expired. (Page 508.) 

A SMALL station with two 100 h.p. semi-Diesel sets 
has been started at Portishead, near Bristol, by a 
private company. —The Aberdeen accounts show very 
large increases in the power and heating loads. —The 
electricity supply at Bognor, which will be furnished 
by the Gas Company, is expected to be started up at 
the end of the month. (Page 509.) 

A LOAN of £79,700 has been sanctioned for exten- 
sions of the Sheffield Electricity Works.—Smaller ex- 
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tensions are to be made at Hornsey, Accrington, Has- 
lingden, and Bingley (Yorks).—It has been decided to 
extend the generating stations at Belfast and Newport 
(Mon.).—Concessions for electricity supply have been 
granted to a number of gentlemen in Cuba.—The pro- 
posed electrification of some Argentine railways is 


reported. (Page 509.) 


THE INFLUENCE OF GLOBES AND REFLECTORS 
ON THE LIFE OF METAL FILAMENT LAMPS 


SERS of metal-filament lamps of high candle.power, 

such as are employed for street lighting, may have 
notieed considerable differences in the life of such lamps 
when enclosed in different forms of globe. А similar effect, 
though not so pronounced, is often observed with lamps of 
low candle-power. It appears that this is due to the different 
temperatures of the air immediately surrounding the lamp, 
and a Swedish engineer, Herr Gustaf Sundén, of Ludvika, 
has carried out experiments over a very long period in order 
to investigate this. The experiments are described in the 
Elektrotechnische Zeitschrift of August 28th, and are of a 


SECTION AND Exvevarion or 100-1,000 с.р. LAMP FITTED WITH 
SrEcIAL Ноор. 


most conclusive nature. А large number of new drawn fila- 
ment lamps of first.class make were run under three different 
conditions. One group was run without globes or reflectors 
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of any kind under normal conditions in a room in which the 
uir temperature was constant at 20° Centigrade. The second 
group were run in а heat-insulated metal chamber in which 
a steady temperature of 200? C. was reached in a very 
short time. The third group was run in the open and cooled 
bv flowing water with a constant temperature of only 2X5 С. 

The lamps were taken after various durations of burning, 
and. tested on a Müller impact apparatus for determining 
their mechanical strength. The results are given in the form 
of curves. The lamps burning under flowing water showed 
absolutely no decrease in mechanical strength after a hun- 
dred burning hours, the curve being a perfect straight line. 
Those burning at the room temperature of 20? C. showed a 
decrease in mechanical strength of 25 per cent. after 100 
hours, and 37°5 per cent. after 200 hours, the reduction in 
strength being less rapid as the lamp burned until the life 
of 2,000 hours was reached. Those burning in the hot air, 
however, dropped over 50 per cent. in strength after ten 
hours' burning, and burnt out at 40 hours. 

The candle-power was not actually measured, but it was 
noticed that the lamps burning under the cold-flowing water 
did not lose in brilliancy after even a long period, while those 
at the room temperature did. The lamps running in the 
hot air lost considerably in brillancy even during their 
40-hour life. 

The author gives rather a remarkable explanation of the 
behaviour observed. He ascribes the reduction in strength 
to the lowering of the vacuum as a result of the glass 
becoming porous when heated continuously. On the basis 
of these experiments, the .author recommends that large 
metal-filament lamps should have no globes. In an ordinary 
clear-plass globe, with a 20 mm. diameter hole at the bottom, 
the temperature, after a run of 35 minutes, was found to 
be 70° C. With a matt or dusty globe much higher tem- 
peratures are reached, and the life of the lamp is shortened 
accordingly. | 

The author recommends the use of a small hood, as shown 
in the figure. А reflector, he holds, raises the temperature 
of the surrounding air, and is unnecessary, as little light is 
thrown by a metal-filament lamp in an upward direction. 
The absence of a reflector also enables the bulb to be cleaned 
by rain. The hood is of copper sheet 0'6 mm. thick. and 
the porcelain lamp socket is attached фо а strong spiral 
spring, which presses the flange of the hood down on to the 
bulb, and prevents the lamp from becoming detached from 
the socket and falling out. Besides being conducive to long 
life, the design illustrated is put forward as being beth 
cheap and pleasing to the eye. 
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STEEL REFINING IN AN INDUCTION FURNACE 


PAPER entitled "The Electric Refining of Steel in an 
Induction Furnace of Special Type " was read on Tuesday 

at the meeting of the Iron und Steel Institute in Brussels 
bv Mr. Otto Frick. The Piper deals with the future develop- 
ment of the electric furnace, especially the induction furnace 
designed by the author. Two of these furnaces are at work 
in the Krupp works at Essen. The first eame into regular 
operation in August, 1908, and the second, which was origin- 
ally of the Kjellin type, has been rebuilt. Each is a 10-ton 
furnace and is used with good cold scrap. The actual working 
capacity is 8'5 tons and the weight of casts 6'5 tous. Each 
furnace is designed for 736 kw., but the average power used 
is 650 kw. The supply pressure is 5,000 volts single-phase 
and the frequency 5 cycles per second. The power factor at 
&3 tons is 0°53, and the average duration of one heat 6 hours 
45 minutes. The theoretical power consumption per ton is 
given as 482 kw.-hours, so that the average losses are: elec- 
trical, £5 per cent., and radiation, 160 kw., giving an average 
total efficiency of 70 per cent. Figs. 1 and 2 give an idea 
of the design of these furnaces. | 

As previously mentioned, the Frick furnace is a modified 
Kjellin induction furnace. The iron being treated is contained 
in a crucible, formed round an iron core, which carries the 
primary winding, supplied with single- or two-phase current 
at a low frequency. The eddy-currents in the molten metal 
cause it to revolve. Returning to a consideration of the 10-ton 
furnaces, the original type with a rotating cover was chosen, 
as this allows of an even distribution of the cold scrap 
throughout the whole crucible, as well as facilitating super- 
vision of the charge and of the furnace walls. Additions of 
slag and alloys are also easily made. 4 

Comparing the properties of the Rjellin and Frick furnaces, 
the author deduces that the radiation losses are 48 per cent. 
greater in the former. Оп a run of six weeks, and with 
current at 0°43d. per unit, the cost of production per ton of 
metal, excluding interest and depreciation, is estimated at 
411s. and 337s. respectively. | 

At the Krupp works a Girod furnace of 1.200 kw. and 
. 12 tons capacity is also installed, and, comparing. average 
results, the power required per ton of steel treated in the 
Girod furnace is about 1,000 kw.-hours, and in the Frick 
furnace about 600 kw.-hours. Assuming 74 minutes between 
heats in the Frick, and 55 minutes and 1 hour 25 minutes in 
the Girod furnaces (these longer intervals being necessary for 
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charging, which has to be completed before the current can 
be switched on), the average losses are about 186 kw. and 
from 567 kw. to 594 kw. respectively, i.e., the loss in the 
Frick furnace is three times as little as the loss in the Girod 
furnace, although the capacity is only 20 per cent. less. It 
is also pointed out that the highest temperature attained in 
the Frick furnace is 1,680° C., while a maximum of over 
2,5009 С. is reached in the Girod furnace. The electrodes 
in the latter also serve to conduct the heat from the furnace. 
and the author concludes that in melting cold scrap the 
efficiency of an arc furnace cannot exceed 50 per cent., while 
in the Frick furnace it is over 70 per cent. The efficiency of 
a single-ring 20-ton furnace only varies from about 81 per 
cent. at 1,500° C. to 78'8 per cent. at 1,600? C. 
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INDUSTRIES > 


Owing to the ring shape of the induction furnace crucible, 
difficulties are experienced with regard to cracking, while 
repairs cannot be so easily effected, as the walls are almost 
The lining developed by the author consists of 
magnesite of as high a quality as possible, and contains 
93 per cent. of MgO without any binding agent. It is compact 
As all basic 
slags contain up to 10 per cent. of MgO, it is concluded that 
thev saturate themselves up to this amount. Crushed mag- 
nesite of no use for other purposes is therefore introduced 
into the furnace so as to form a heap in front of the inner 
wall, against which it is pressed by the inclination and 
rotation of the bath. Fig. 3 shows a section through the lining 
and the batb, with its surface inclined towards the inner wall. 


3.—SECTION | THROUGH 
LINING AND Bats. 


FIG. 2.—10-Tox 1,C00 n.r. Fic. 
FRICK FURNACE. 


The slag additions, mixed with magnesite, are shown as а 
heap M, and the rotation of the bath is indicated by an 
arrow. By this means the cutting of the lining has been. 
prevented, as the silicon and phosphorus in the steel absorb 
the necessary amount of MgO and CaO before they reach 
the furnace wall. The linings so treated give a life of from 
two to three months regularly. As about two tons of metal 
are left iu the furnace after tapping for the maintenance of 
ihe electric circuit, the magnesite has to be added imme- 
diately. The rotating cover of the furnace facilitates the dis- 
tribution of the magnesite along the inner wall, the additions 
being fed along a small channel of sheet-iron at one of the 
openings during the rotation of the cover. It is found that 
the inclination of the bath surface is only between 4° and 5°, 
against 24? in the Kjellin furnace, so that the bath surface 
is kept economically covered with a minimum amount of slag. 

Where furnaces are required for refining, as against melting 
from cold stock, special designs of doors for the quick handling 
of the extra slag are necessary. Tools are inserted through 
these doors to push the slag towards the spout and to prevent 
the formation of slag bridges. The doors are in the sides of 
single-ring furnaces and in the roof of double-ring furnaces. 
(A double-ring furnace is one in which the crucible is in the 
form of a figure eight, with one loop embracing each limb 
of the core.) The successes of the large furnaces in Essen 
has warranted the building of still larger types, up to 20 tons 
capacity, as single-ring furnaces: and double-ring furnaces up 
to 40 tons have been designed. All furnaces will preferably 
work with single-phase current, although the double-ring type 


may also be made to take a two- or three-phase current. 


As induction furnaces have a very low power factor at the 
normal frequencies of 25 to 50 cycles, it is only in exceptional 
cases advisable to connect them directly to existing plants. It 
will in ne case be economically justifiable to connect furnaces 
for steel of over З tons and for ferro-manganese of over 6 tons 
capacity to a supply system of 25 cycles, as the higher 
price of the furnace and extra power exceed the cost of the 
converting equipment. А double-ring single-phase furnace, 
compared with a two-phase furnace, shows that the extra cost 
of the iron core in the latter case is greater than the extra 
cost of the dynamo in the former. The induction furnace 
above two tons capacity is best suited to a frequency of. 
between 5 and 15 cycles per second. Furnaces for melting 
ferro-manganese are smaller, and 25 or 50 cycles may be 
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used. The author has found that the apparent resistance of 
the furnace coils increases by about 7 to 75 per cent. for 
each eycle. The voltage may be anything up to 5,000. Com- 
paring the costs of refining steel by the induction and are 
furnaces respectively, the author's figures show that, allowing 
£50 per day for current, repairs, labour, interest and deprecia- 
tion, the costs per ton are 4s. and 65. 3d.; equivalent to a 
saving of £28 per day by the use of the induction furnace, 
not even taking into account the cost of the electrodes. The 
author looks to the electric furnace becoming chiefly used in 
combination with the Bessemer acid and basic processes. He 
thinks that the open-hearth furnace will soon disappear from 
those districts where ores suitable for acid or basic working 
are found, as the costs vary between 6s. and 12s. per ton for 
the production of Bessemer stecl, and between 55. and 8s., 
or possibly 10s., per ton for electric steel produced in the 
induction furnace. For the melting of ferro-manganese the 
melting costs vary between 20s. and 30s. per ton, or between 
10 and 15 per cent. of the value of the FeMn. By pre-melting 
the FeMn in the electric furnace, not only an improvement 
of the quality of the stecl, but also a saving in cost, may 
be gained, varying between 5 and 30 per cent. of the value 
of FeMn, sav 10s. to 60s. per ton of FeMn. 

A considerable portion of the Paper is given over to a con- 
sideration of metallurgical reactions, and the opinion that a 
thin and liquid slag is unnecessary in the induction furnace 
is upheld. Particulars of the following reactions, which may 
be readily carried out, are also given :—Decarburisation, de- 
siliconising, dephosphorisation, deoxidation, rephosphorisation, 
desulphurisation, тесатђопіѕіпе, and alloying with silicon, 
manganese, nickel, chromium, tungsten, ete. In the latter 
ease the gentle rotation of the bath ensures a perfect distribu- 
tion. Deoxidation by the old method with ferro-silicon is 
considered to be the most satisfactory in the induction furnace. 
During the process of desulphurisation it is shown to be bad 
economy to try to produce calcium carbide in the steel furnace. 


REPORTS OF DISTRICT INSPECTORS OF MINES 


N accordance with our usual custom, we give below a 

résumé of the published reports for 1912 of the various 
Distriet Inspectors of Mines in so far as they relate to the 
use of electricity. 
creases are shown in the number of electric safety lamps 
in use, as well as in the number of clectrically-driven coal- 
cutting machines. The decrease in the number of accidents 
due to electricity is also satisfactory. There was, however, an 
explosion due to the sparking of a signalling bell at Bedwas 
Colliery (South Wales district). The bell was carried too 
near to the coal face. | | 

Scotland District 


Mr. W. Walker reports that there has been an increase since 
1911 of 92 electrically-driven coal-cutting machinés, and an in- 
crease of three driven by compressed air. The total number of 
machines in use at the end of the vear wae: compressed air, 
178: electric, 595. Of the latter 392 were disc type, 177 bar, 
12 chain, 9 percussive, and 3 rotary heading. 

"There were 282 electric safety lamps in use, compared with 
135 in 1911. Of these 127 were Sussman-Gray, 94 C.E. A.G., 
45 Float, and 16 various. The total number of safety lamps 
(both oil and electric) in use was 34.758, compared with 355.098 
in 1911. Of these 9.146 were magnetically locked, compared 
with 7,924 in 1911, while 10,710 were ignited by electricity, 
compared with 8,592 in 1911. 

The aggregate horse-power in motors installed on the surface 
was: Winding, 1,666; ventilation, 2,5655; haulage, 2.527; coal- 
washing or screening, 5,515; miscellaneous, 6,9445; for under- 
ground working the figures are: haulage, 22.8155: pumping, 
36,1453 ; portable machinery, 17,367 : miscellaneous, 5,0183. Thus 
the totals are 19.014 and 79,343 respectively. 

The report states that one person was killed by electric shock, 
and nine were injured. Mr. Walker remarks that this is a 
record for the Scotland district, and is very satisfactory in view 
of the large amount of electric machinery in use. The result, 
he says, is ‘‘to some extent due to the good work which is being 
done by the Association of Mining Electrical Engineers in Scot- 
land, and which has resulted in a better class of colliery elec- 
triciaus being employed at the majority of the mines, with the 
result that the supervision is more careful than was the case in 
former vears.”’ 

The fatal accident was due to a coal-cutting machine in a wet 
situation being badly earthed. Three-phase current at 440 volts 
was used. Мг. В. Nelson (Electrical Inspector of Mines), found 
that the earth-wire at the surface was fastened to a short length 
of rustv rail buried some 3 ft. in the ground. The earth cable 
was so slack that some earth had forced itself between the head 
of the bolt and the web of the rail. There was also an inter- 
mediate earth plate dipping into water in a sump, whereas the 
Special Rules state that earth plates should be sunk in the 
Of the non-fatal accidents, three were due to abrasion 
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of the insulation of unarmoured cables, three òf failure of the 
insulation of trailing cables, while the remainder were due to 
“casual and careless methods of working." In connection with 
Section 32 of the Coal Mines Act, which requires that the whole 
of a seam, in which an explosion of inflammable gas occurs 
causing any personal injuries, must be worked with safety 
lamps, Mr. Walker writes: ''The use of safety lamps at present 
is not popular, either with owners or the persons employed, and 
every possible argument is used against their use, and, in par- 
ticular, that other classes of accidents will be increased. Having 
had considerable experience in this and other coal fields, I do 
not agree. . . . With portable electric lamps a better light is 
obtained than is obtained with a naked light. It is often urged 
that the weight of the electric safety lamps is excessive, but I 
would point out that this should not prevent their being used, as 
it 18 P D experience gained from practical use will remedy 
this defect." An explosion occurred while some gas was bein 
“bottled up," rala bly by an oil safety lamp being Kakoa 
over, and Mr. Walker says: ‘Тһе stopping was eventually com- 
pleted by firemen using electric portable lamps. If this pre- 
caution had been adopted at first, the accident probably would 
not have occurred." There were two prosecutions of miners for 
contravention of ће electricity special rules. 


Newcastle District 


According to Mr. J. B. Atkinson’s report there has been an 
increase since 1911 of five electrically-driven coal-cutting machines, 
and an increase of 40 driven by compressed air. The total 
number of machines in use at the end of the year was: com- 
pressed air, 304; electric, 51. Of the latter 24 were disc type, 
12 bar, 14 chain, and one rotary heading. 

There were 1,522 electric safety lamps in use, compared with 
871 in 1911. Of these 1,487 were Sussman-Gray, 15 Oldham, 12 
Mecco, and eight various. The total number of safety lamps 
in use was 61.841, compared with 61,864 in 1911. Of these, 22,1 
were magnetically locked, compared with 21,143 in 1911, while 
25,994 were ignited by electricity as against 24,107 in 1911. 

The aggregate horse-power in motors installed on the surface 
was: winding, 3,159; ventilation, 4,4025; haulage, 2.333; coal 
washing or screening, 3,518; miscellaneous, 5,511; for under- 
ground working the figures are: haulage, 11,5614; pumping, 
13,1285: portable machinery, 1.6274; miscellaneous, 2,5092. Thus 
the totals are 18.7234 and 28.427 respectively. 

There were three fatal accidents, resulting in three deaths, 
attributed to electricity, and two non-fatal, in which two persons 
were injured. One of the fatal accidents was due to an electrician 
not knowing that a switch was alive, another was due to a 
metallic casing on a coal conveyor switch not being earthed (the 
mine manager was prosecuted but not convicted), and the third 
was due to a haulage motor starter having an exposed live part. 
The pressure was 450 volts D.C. 


Durham District 


Mr. A. D. Nicholson reports an increase of four electrically- 
driven coal-cutting machines, and seven driven by compressed 
air. The total number of machines in use at the end of the vear 
was: compressed air, 90; electric, 59. Of the latter 23 were 
dise type, 20 bar, 14 chain. and 2 percussive. The report con- 
tinues: “A start has been made in the district to use machines 
driven by low pressure electricity of 220 volts, and the method 
adopted i$ now working very well at Messrs. Bolckow, 
Vaughan & Co.'s collieries. I trust that in time the use of 
higher pressures for coal-cutting machines will give place to low 
pressure, as the risk from shock is thereby reduced to a 
minimum." | 

There were 3,573 electric safety lamps in use, compared with 
2.075 in 1911. Of these 5.545 were Sussman-Gray, 15 Oldham, 
and 15 various. The total number of safety lamps in use was 
67.351. compared with 64,146 in 1911. Of these 50,745 were 
magnetically locked, while 37,826 were lighted by electricity, 
compared with 34,731 in the preceding year. 

The aggregate horse-power in motors installed on the surface 
was: winding, 2,149; ventilation, 6.224; haulage, 3,748; coal- 
washing or screening, 6,080; miscellaneous, 9,409; for under- 
ground working the figures are: haulage, 15,918; pumping, 
17,988; portable machinery, 1,550: miscellaneous, 700. hus the 
totals are 27,610 and 36.156 respectively. 

One fatal accident oceurred underground on a 250 volt A.C. 
lighting circuit. Part of the wire was bare, but it was over 
6 ft. from the floor. There was one fatal accident on the 
surface, also on a 250 volt circuit, and this accident ‘‘would not 
have happened if ordinary precautions had been observed by 
the deceased." 


Manchester and Ireland District 


Mr. J. Gerrard's report shows an increase of two electrically- 

driven coal-cutting machines, and 19 driven by compressed air. 
The total number of machines in use at the end of the year 
was 150 compressed air and nine electric. Of the latter six 
were of the bar. pick-quick type, and two of Hopkinson chain 
tvpe. 
j There were 373 electric safety lamps in use, compared with 
103 the previous year. The total number of safety lamps in 
use was 46,945, compared with 46.221. Of this number 5,411 
were magnetically locked, compared with 5,167 in 1911, and 
9,247 were ignited by electricity, as compared with 9,133. 
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The aggregate horse-power in motors installed on the surface 
was: winding, 110; ventilation, 830; haulage, 246; coal-washin 
or screening, 1.167; miscellaneous, 2,0521; for шшш 
working the figures are: haulage, 2,666; pumping, 3.0973; port- 
able machinery, 234; miscellaneous, 437. Thus the totals are 
4,4054 and 6,4543 respectively. — 

No accidents due to electricity are reported. 


Liverpool and North Wales District 


Mr. J. R. R. Wilson reports an increase of seven electrically- 
driven coal-cutting machines, and three driven by compressed 
air. The total number of machines in use was: compressed 
air, 124; electric, 24. Of the latter 12 were bar type, seven 
disc, four chain, and one percussive. 

There were 204 electric safety lamps in use, compared with 
188 in 1911. Of these 167 were Sussman, 18 Oldham, eight 
C.E.A.G., while the remainder were of various other makes. 
The total number of safety lamps in use was 66.817, as against 
65,472. Of these 21,525 were ignited by electricity, and 10,258 
were magnetically locked. In 1911 the numbers were 21,074 and 
10.579. 

Тһе aggregate horse-power in motors installed on the surface 
was : winding, 25; ventilation, 1,1114 ; haulage, 255; coal-washing 
or screening, 1,304; miscellaneous, 1,309; for underground work- 
ing the figures are: haulage, 5.686; pumping, 4,152; portable 
machinery, 409; miscellaneous, 8205. hus the totals are 4,0.47 
and 11,048 respectively. 


No accidents in coal mines due to electricity are reported. 


South Wales District 


Dr. W. N. Atkinson reports that the number of electrically- 
driven coal-cutting machines has increased by seven since 1911, 
while the number of compressed air machines has decreased by 
six. The total number of machines in use was: compressed air, 
64: electric, 50. Of the latter 37 were of the bar type, seven 
disc, four chain, and two percussive. 

There were 71 electric йо lamps (20 were of the Float type) 
in use, compared with six the previous year. The total number 
of safety lamps in use was 183,985, compared with 177,517. Of 
this number 104.685 were ignited by electricity, compared" with 
105.536. and 88.443 were magnetically locked, compared with 
81,690. ~ 

The aggregate horse-power in motors installed on the surface 
was: winding, 16,1293; ventilation, 11,2997 ; haulage, 11,696 ; coal- 
washing or screening, 7.075, ; miscellaneous, 24,7111; for under- 
ground working the figures are: haulage, 32,7554 pumping, 
45.6584: portable machinery, 926; miscellaneous, 1,1834. Thus 
the totals are 70,9113 and 78.4814 respectively. 

Ten non-fatal accidents due to electricity were reported, as 
well as one fatal accident on the surface. The earthing of the 
cable in the latter case was defective. An explosion of fire- 
damp was also caused by the sparking of a signalling bell. Dr. 
Atkinson states: “No great force was leveled v the ex- 
plosion, but indications of flame could be traced for a 
distance of about 70 vards along the level; 20 yards in-bye, and 
50 vards out-bye from the electric bell. The level was rather 
damp, aud was practically free from coal-dust. The electric bell 
of trembler type was worked by an induction^coil, and a battery 
of eight Leclanche cells placed near the bell. The battery pro- 
duced current at 114 volts pressure when tested after the 
accident. It was afterwards proved experimentally, that sparks 
from this bell when rung by a current at 114 volts would ignite 
an explosive mixture of lighting gas and air; and the mixture 
was Ae fired bv sparks from signalling wires produced by a 
current of only four volts pressure. I believe this explosion 
at Bedwas Colliery to be the first recorded case of a colliery 
explosion caused by sparks from signalling apparatus, and it is 
curious that another (non-fatal) ы ue to the same cause, 
occurred at another colliery later in the year. It has become 
the practice recently to carry the electric signals nearer to the 
working faces than was formerly done, this increasing the prob- 
ability of firedamp coming in contact with the bells or wires. 
The new electrical special rule, No. 15, requiring extra pre- 
cautiona where gas is likely to occur, partly meets the danger, 
and should be strictly observed in fiery mines.” / 

Sume mystery also surrounds an explosion in a shaft at Mark 
ham Colliery, though it is thought that it was probably due to 
the cable for connecting a lighting battery with a lamp cluster 
Leiny fitted with a simple three-pin plug and socket. Two 
accidents due to the premature explosion of electric blasting 
fuses were also reported: | 


THE CRYSTALLISING PROPERTIES OF 
ELECTRO-DEPOSITED IRON 


A PAPER with this title was read at the Brussels meeting 


of the Iron and Steel Institute on Tuesday, by Dr. J. Е. 
Stead and Dr. H. C. H. Carpenter. As the result of exten- 
sive tests, the authors find that eleetro-deposited iron sheet 
of a high degree of purity—over 99°95 per cent. of pure iron-— 
exhibit remarkable recrystallution effects when heated rapidly 
to a certain temperature and then rapidly cooled. The coarse 
ervstals so produced are sometimes "equi-axed " and some- 
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times "radial." Frequently both types occur on the same 
specimen. There is no reason for thinking that they are 
constitutionally ditferent, and they are most probably a.iron. 
These crystallation effects are only obtained when the thick- 
ness of the iron sheet or strip does not exceed a certain 
critical figure, which is between 0'011 and 0°012 inch. The 
most striking results are produced at a thickness of 0009 to 
0:01 inch. These coarse crystals cannot be destroyed except 
either by cold mechanical work, or by heating and quenching 
at certain temperatures, апа the results give no support 
to the view that there is any crystallographic difference be- 
tween В and @ iron. It is interesting to note that the very 
heat treatment that produces coarse crystals in the electro- 
deposited irons refines wrought iron and very mild steel that 
have been rendered coarsely crystalline by ‘‘ close-annealing ” 
between 700° and 800° C. On the other hand, annealing at 
700° to 800° С. has no effect in coarsening the structure of 
the electro-deposited iron which has been refined by cold 
mechanical work. The authors’ view is that the recrystallisa- 
tion phenomena of the pure electro-deposited iron can be most 
satisfactorily explained on the assumption that the iron 
changes direct from the y to the а condition. 


Contravention of Home Office Electrical Mining Regulations.— 
On Saturday, August 9th, before the Ashby-de-la-Zouch 
(Leicestershire) Petty Sessions, 18 summonses for continued 
neglect of the Home Office special rules for the use of electricity 
in mines were preferred by the Home Office against the Measham 
Collieries, Ltd., and also against Mr. T. Watson, who was at 
the time the mine manager, but who now holds a similar position 
at Wigan. Of the alleged offences, nine were for failing to 
earth switch and junction boxes, five were for unscreened fuses, 
two for cables from which the insulation had been torn off, and 
two for not providing buffers to prevent abrasion of the insula- 
tion. Mr. Watson contended that he was not liable, as he had 
been hampered by not being allowed to order what was necessary 
to remedy the defects, which he had brought to the notice of the 
director, Mr. R. D. Waddell, who in turn denied that there was 
any restriction on Mr. Watson's expenditure except as to new 
plant. He had told Mr. Watson to get the equipment in order. 
The Bench decided to acquit Mr. Watson, but convicted the 
Colliery Company on all the summonses. They imposed a fine 
of £105 and £19 4s. costs. 
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ELECTRIC MINING AND METALLURGICAL 
PATENTS OF AUGUST 


HE following patent specifications, published during 

& August, dre of particular interest to mining electrical 
engineers. No. 14,385, of 1912, by J. L. Hudson (Neweastle- 
on-Tyne), describes a locking device for miners’ electric 
safety lamps, in which the upper end of a bolt engages a 
socket in a сар screwed to the upper end of the casing, and 
traverses a tube inside the casing. The bolt is in contact 
with a guard in a lower cover, screwed on to a gallery below 
the easing. and pressed upward by a spring on to the bolt. 
On the withdrawal of the guard by а magnet, the bolt falls 
by gravity out of the socket in the cap. Thus the cap and 
lower cover are unlocked from the casing. No. 14,547 of 
1912, bx A. Paxton (Cardiff), deals with the electrie lighting 
. of oil safety lamps, and covers a construction of lighting 
generator in an independent flame- and gas-proof case, com- 
bined with a switch and key. The actual ignition device is 
contained in the safety lamp, and there is a locking ‘arrange- 
ment which prevents the switch from being closed, unless 
the lamp is properly connected up to «he generator. 

A method of signalling between a mine cage or skip and 
the mouth of the shaft.is described in specification No. 4,256 
of 1913, bv Сб. A. Loudon (London). The haulage cable has 
fonned with it, or serves as, the conducting line, and, con- 
nected with it on the winding drum, is the signalling bell. 
In specification No. 16,441 of 1912, G. Kahler and F. Junker 
(Germany) describe how the spread of fires and explosions 
шау be stopped by the automatic action of water-sprinklers 
on the products of combustion after a blasting charge is 
fired. The sprinklers are put into operation through an 
electro-magnet in the firing circuit, and also by an inde- 
pendent mechanism worked by the wave of air preceding the 
cases. In specification No. 20.560 of 1912, by W. E. Lake, 
as communicated bv the Fabrik Elekstrischer Zunder, of 
Germany, au improved machine for preparing the conducting 
wires of blasting fuses. in which the wires are drawn off reels 
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and are wound by an arm several times consecutively round 
two or more pins, is claimed. 

The specifications of special interest to electro-metallurgists 
include No. 25,974 of 1912, by P. L. T. Héroult (U.S.A.), in 
which a process for making high grade pig iron from phos- 
phorus ores is described. The liquid iron is treated in an 
electric furnace, at a low temperature in a non-oxidising 
atmosphere, with a basic slag containing much limestone and 
a little iron oxide, so that the slag combines with the phos- 
phorus without altering the carbon content. To eliminate 
sulphur, the first slag may be removed, and a highly basic 
slag free from iron oxide introduced. 

In specification No. 4,595 of 1913 a magnetic separator is 
described by the Friedr. Krupp Aktiengesellschaft Gruson- 
work. The magnet poles rotate within a stationary ring- 
shaped armature, while the material to be treated is conveyed 
through channels rotating with the magnet poles. 


Colliery Fatality.—On the night of August 15th two men, 
named E. Clarke and E. Spaulton, lost their lives at the Moor 
Green Pit, belonging to Barber, Walker & Co., of Nottingham, 
owing to an accident to a coal-cutter which they were driving. 
It appears that it could not be properly run up to full speed, and 
the deceased sent a third man to find the electrician in charge, 
who, on his arrival, found that both men had in the interval 
been killed by shock, while one had also come in contact with 
the cutter wheel. The inquest was opened on August 18th, but 
was adjourned for the Home Office to be represented. The 
Notts Miners’ Association desired that a thorough examination 
of the scene of the accident should be made by two competent 
workmen. At- the adjourned inquest Mr. L. G. Е. Routledge 
(chief electrician to the colliery company), said that on the day 
following the accident. on opening the box containing the motor, 
he found a broken stator barrel contact in the controller, and a 
burned out earth connection on the pummel. To these he attri- 
buted the accident and the death of the two men. Inspections 
were made weekly, but were not reported unless a defect was 
found. Mr. R. Nelson (Electrical Inspector of Mines) attached 
no blame to anybody, but he thought a report should be made 
when machines were found to be in order as well as when they 
were found,to be defective. 
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CRANES, ‘SCRAP MAGNET CRANES, PIG BED CRANES, SECTION HANDLING 
CRANES, BOX HANDLING CRANES, OPEN HEARTH CHARGERS, VERTICAL INGOT 
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“ALDRA” Fire-Proof Insulated Aluminium Wire 


For the manufacture of coils for continuous and alternating current of any voltage. 


Our aluminium wires with inorganic insulation are distinguished by their fireproof quality, 
so that a coil can be subjected to temperatures up to 500° C. without damage. 


The insulation resists chemical action. 


The insulation has a high dielectric strength, so that there can be a maximum pressure 


of about 500 volts between two adjacent wires. 


Excellent space-factor almost equal to that ot bare wire. 
Large saving In weight and price compared with copper coils. 
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THE MAZDA " HALF-WATT " LAMP 


S mentioned in our last issue, the British Thom- 

son-Houston Co., Ltd., exhibited specimens of 
their new half-watt lamp to representatives of the Press 
last week. In making the announcement, Mr. F. W. 
Willcox said :— 


GENTLEMEN: On behalf of the British Thomson-Houston 
Company I have the pleasure of welcomin 
senting you with some information regarding an important and 
far-reaching development in electric lighting—the new Mazda 
half-watt lamp. It is the privilege of the British Thomson- 
Houston Company, through their associates in America—the 
General Electric Company of New York, to be closely identified 
with this important development, and this meeting has been 
arranged in order that we may rightfully place the credit for 
this invention where it belongs, and establish the position of 
the Mazda lamp and the British Thomson-Houston Company 
with reference to it. - 

I тау be pardoned for reminding you that it was just two 
years ago this time that we had the privilege of meeting you 
and other Press representatives at Rugby on the occasion of a 
previous important lighting development. This you will re- 
member was the drawn-wire tungsten filament, first developed 
with and supplied in the Mazda lamp. The developments since 
that time have fully justified the claims then made for the 
drawn-wire filament, which has greatly improved the strength 
and durability, and promoted a much wider application and use 
of the tungsten filament lamp. > 

Marked progress has been made in the advancement of the 
quality of the drawn-wire Mazda lamp. As now manufactured, 
the drawn-wire lamp is much more rugged in construction, and, 
with greatly improved efficiencies, yet gives actually longer ser- 
vice than the lamps at lower efticiencies formerly made. As a 


result of the improvements in efficiencies, the user has been соп- · 


tinually receiving lamps that produce more light for the same 
power consumption and cost. It is not too much to say that 
Mazda lamps have advanced more in efficiency in five years than 
carbon filament lamps have advanced in twenty years. These 
improvements have been made only as a result of improved 
methods of manufacture, and have not been made at the expense 
of the life of the lamps, which has not suffered by such 
changes. The drawn-wire filament has also permitted lamps to 
be made with much greater accuracy as regards voltage, candle- 
power, and current rating. 

The British Thomson-Houston Company and their associates 
in America are in the fortunate position of having the most 
extensive lamp manufacturing facilities in the world, supported 
by a treinendous volume of lamp business, and backed by a fund 
of experience and technical knowledge that is unequalled. Both 
on this and on the other side of the Atlantic there are at present 
some 15 lamp factories at work producing more than a million 
Mazda lamps a week. As is well known, all the Mazda lamps 
for the British market are British made at our lamp works at 
Rugby. 


An organisation of such magnitude, as this can afford, and 


the policy has been, to expend regularly large sums of money 
in scientific research and investigation, and in the purchase of 
new equipment and plant for the production of the latest 
improved lamps. This policy of scientific research and lamp 
development work has been steadily, constantly, and persistently 
pursued for a period of years, and the development we show you 
to-day is the latest result of this far-seeing policy. It is no 
haphazard result or sudden discovery, but is the product of 
some years of persistent research and development. 

This research and development work is carried on in a number 
of electrical laboratories owned by the associates of the British 
Thomson-Houston Company. In these laboratories а staff of 
more than 50 research experts, and as many more technically 
trained assistants, are constantly working to make Mazda lamps 
better and cheaper. The principal brio. is located at 
Schenectady, New York, and it was at this laboratory. under 
the direction of Dr. W. R. Whitney, that the new half-watt 
Mazda lamp has been developed. Although announcements of 
the half-watt lamps have already appeared from the Continent. 
and in this country, we have made this an occasion for the 
purpose of recording the fact that the invention of this lamp is 
the result of a most carefully planned series of investigations, 
carried out during the past two уеагв by the research laboratory 
of the Dritish Thomson-Houston Company's associates in America 
—the General Electric Company of New York. 

The lamps we are to show you to-day have been manufactured 
at our lamp works at Rugby, under the patent rights which the 
British Thomson-Houston Company is entitled to from their 
American associates. Although these lamps evidence the fact 
that the invention is past the experimental stage, it will require 
some time yet before they can be placed in regular production 
for the British market. 

The first lamps to be supplied will be of high candle.power 
sizes, running from about 300 to as high as 1,500 candle-power 
or more. The efficiency of the lamps to be shown you to-day 
will average about half a watt per candle on the British standard 


L 


you to-day and pre- 
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candle-power basis, and the useful light at this efficiency will 
run as high as 1,000 hours. 

The lamp is substantially the same in general construction as 
the ordinary incandescent lamp, the chief points of difference 
being the form of the filament (which is drawn-wire tungsten), 
and the employment of a gas-filled bulb. 


Four lamps were exhibited, with the following 
amperage (at 80 volts), candle-powers, and efficien- 
cies :— ` | 


British Watts per 
Amperes _ Standard British Standard 
No. (at 80 volts) Candle Power. Candle Power. 
1 9:2 1,400 0:52 
2 9:15 1,375 0°53 
3 91 1,260 0:535 
4 100 1,600 0:50 


One of these lamps is illustrated below. The 
shape of the filament differs from that of the present 


1,600 С.Р. Mazpa Lamp. 
(10 amperes at 80 volts=0'5 watts per candle.) 


metal filament lamps, being a closely-wound helix, the 
close turns of which, however, are not perceptible on 
the photograph or when the lamp is lighted. The bulb 
is stated to be filled with an inert gas, such as nitro- 
gen, and we are informed that it is the action of this 
gas which enables the enormous efficiency of illumina- 
tion to be obtained. Reasons connected with the filing 
of patents rendey it undesirable to enter into further 
details at present, but we hope on some future date to 
be-able to present our readers with more particulars. 

Another interesting exhibit was one of the earliest 
experimental half-watt lamps made at the laboratory 
of the General Electric Co., Schenectady, New York. 
This was a 25-volt lamp, taking 20 amperes, and 
giving 1,200 c.p. at 04 watts per candle. 


A New Publication.—4 book by Mr. W. Perren Maycock, 
entitled “Electric Circuit Theory and Calculations," will be 
published at the end of the month by Whittaker & Co. The 
properties of the electric current are dealt with, and machinery, 
distribution, and illumination problems are touched on. А 
section is devoted to the principles of arithmetic. The book is 
especially intended for contractors, wiremen, and students. 


American Water-Powers.—The Canadian Conservation Commis- 
sion has condemned the projected scheme to dam the St. 
Lawrence River, at Long Sault Rapids, in a recent report. 
According to The Times a charter had been obtained from the 
New York State, but not from the Canadian Government. The 
damming of the river would be contrary to the Ashburton 
Treaty of 1845, says the report, as this provides that the 
channels shall be free and open to Great Britain and the United 
States and no constructions which might interfere with naviga- 
tion can be erected without the consent of Great Britain. 
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A NEW PIPE CLIP 


N first class surface wiring work it is frequently necessury 
(especially iu hospitals and similar institutions) to carry 
| the pipe containing the wires a 
short distance from the wall. 
Among the latest clips for this pur- 
pose which has been brought to our 
notice, is one manufactured by 
Smith & Davis (Beacon Works, 
Hampton Street, Birmingham), 
which we illustrate. As will be 
seen, it ean be fixed to be used 
for either horizontal or vertical 
runs, and also for ceiling work. 
The bolt and nut fastening 
enables it to adjust itself auto- 
matically and to allow for slight 
variations in the thickness of the pipe. The clip is made 
of heavy gauge sheet-metal and its price is moderate. 


THE “* KARTRET ” INDICATING FUSE 


E recently had an opportunity of inspecting an ingeni- 
ous indicating fuse made by the WNartret Engineering 
Co. (for which firm Messrs. 


Nathan & Allen, of Queen 
Anne's Chambers, Westmin- 


ster, are selling agents). Both 
the fuse holder itself and the 
indicating device are extremely 
‘ingenious, and, as they are 
strong and well-made, they 
should be extremely popular. 
Fig. 1 shows a plain '' Kartret " 
fuse holder, without indicating 
device, and the construction of 
the terminals (in which no 
screwing down of the fuse wire 
is required) is also seen in 
Fig. 2. The fuse-wire is simply 
threaded through the holder and 
the shutters at the end—shown, 
both open in Fig. 1, and one 
closed and one open in Fig. 2 
—bend the wire down over thc 
terminal blocks and hold it securely. The shutters are 
slightly curved, so that, when pressed down through the clips 
which hold them, they are very secure, and neither ordinary 


FUSE 
WITHOUT INDICATING DEVICE. 


‚ Fic. 1.—‘S KARTRET ” 


vibration nor A.-C. currents will work them loose. Both 
iN 
дуг 
z 
—N 
{ 
j SYS 
б, j M N 
| N 
Eie 5 
C 
SecTIoN OF INDICATING FUSE Exp ELEVATION, SHOWING 
Howper, $ SCALE. SHUTTER OPEN AND CLOSED. 


Fia. 2. 


the shutters and the clips are of phosphor-bronze, so that 
they are elastic and retain their shape. 

In the indicating fuse-holder shown in Fig. 2, a loose 
plunger of insulating material passes through a hole in the 
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centre of the porcelain bridge, and, when no fuse is in, it is 
pressed above the level of the top of the porcelain by a weak 
helical spring. To insert the fuse, the plunger is pressed 
down and the fuse threaded through a hole in it, and the 
two ends of the fuse wire are gripped by closing the shutter 
fastenings as in the ordinary fuse. The fuse wire then holds 
down the plunger, which rises, however, to the position 
shown in the dotted lines as soon as the fuse blows. An 
incidental advantage is that the fuse that has blown can 
be found in the dark by passing the hand over the row of 
fuse-holders and feeling for the projecting button. 


A NEW DESIGN OF SUCTION CLEANER 


CONVENIENTLY arranged suction cleaner for 
ordinary household work las been introduced by Sim- 
plex Conduits, Ltd. (116 
Charing Cross Road, W.C.) at 
the low price of £6 10s. The 
machine, which is of the 
broom-handle type, is only 
8 Ibs. in weight, and is pro- 
vided with a “pistol grip" 
handle und control switch. The 
overall height is very small, 
enabling the apparatus to be 
used in intricate corners, &c. 
The suction is produced by a 
quiet motor-driven high-speed 
fan. A new design of nozzle 
giving a large actual working 
area, is provided; this is showu 
in Fig. 1. It is lozenge- 
shaped so as to penetrate into 
difficult positions, and is said 
to give a minimum of wear 
and tear on the carpets. For 
cleaning hard wood, linoleum, 
&c., the nozzle shown in 
Fig. 2 is used. It is seen that 
the slot through which the 
dirt is drawn always precedes 
the felt pad necessary to give 
the suction effect. The dust bag is easily removed, and re- 
placed on the handle by a simple spring clip, while the 
various nozzles are easily detachable, as shown in Fig. 3. 
Besides this machine, known as the “Diamond,” а more 
powerful machine, called the ‘Diamond Special," using 
3 h.p. and intended for larger establishments, has been 
designed. The motor runs at nearly 8,000 r.p.m. Demon- 
strations are given at the Simplex Company's branches, and 
neat overprinted booklets can be had on application by con- 
tractors and other retail houses. 


Fig. д. 
DESIGN or NOZZLES. 


Industrial Lighting.—This is the title of a new illustrated 
book of 22 pages, dealing with the important question of efficient 
mill and factory lighting, which is published by the British 


‚ Thomson-Houston Co., Ltd. (Mazda House, 77 Upper Thames 


Street, E.C.). The book should prove of great benefit to owners 
and managers, as the subject is presented clearly and logically. 
It is first shown why good lighting is necessary, then, the re- 
sults which accrue from improved lighting, and thirdly, how 
good lighting may be obtained. The book contains a number 
of illustrations of mills and factories which have been lighted 
in an up-to-date and scientific manner by the British Thomson- 
Houston Company. One important advantage of improved 
lighting is indicated in the statement that ‘‘experts give 1 per 
cent. as the average gross spoilage in our total manufactures, an 
item, in the year 1907, of approximately £12,560.000. Of 
this large amount of spoilage 75 per cent. is estimated to have 
occurred under artificial light, and expert opinion indicates that 
25 per cent., or £2,355, of this, could have been avoided by 
good illumination." Two charts, which tell graphically the 
story of the loss which results from inadequate light are 
given. In one is shown the average ratio between darkness, 
cloudiness, and sunlight. In the other is set forth the ‘‘curve’’ 
of fatal industrial accidents in three successive years, as re- 
ported from 80,000 industrial plants. These charts show that 
fatal accidents increase during the dark periods of the vear, and 
decrease as the days get longer. It will be appreciated from 
this that good illumination is an important factor in the pre- 
vention of accidents. As most of our readers are aware, the 
Company has organised an illuminating engineering department, 
equipped with modern facilities and appliances for the design 
and testing of lighting apparatus and the preparation of in- 
stallation schemes. 
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RULES. 


QuzsTIONS : We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in attual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
spondents, or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies tn this column. 

Answers: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5з. for the one we 
select as second best. Replies should reach this office within 
seven days of the earance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
„аз well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams, are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “пот de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 

QUESTION No. 1,354.. 

Wuat are the advantages gained by the adoption of electrical 
over steam driving for sheet rolling mills, and are there also 
any disadvantages? If possible, state the saving derived per ton 
of sheets rolled by electrical driving compared with steam 
driving.—'" Мовслм MoRGaN.” 


(Replies must be received not later than first. post, Sept. 11th.) 


ANSWERS TO No. 1,352. 

I HAVE recently become responsible for laying air space tele- 
graph and telephone cables, and should be glad to have some 
information on the following points:—(1) Is dessicating appa- 
ratus vig d necessary? (2) Give a design for a really 
accessible test box having high insulation, for use in railway 
signal boxes. (3) What is a satisfactory way of securing а 
lead-covered cable when it has to be carried straight up a wall? 
(4) Is any harm likely to accrue if a 4-in. sag is allowed in an 
armoured cable supported on hooks 6 ft. apart? (5) What is a 
satisfactory form of lightning protector ?—'' PoTHEAD.”’ 


The first prize (10s.) has been awarded to “Е. M. F." for 
the following reply :— ! 

(1) With very dry climate, faultless cable jointing, and 
perfectly reliable workmen, one can manage without desie- 
cating apparatus; but as all these stipulations can never be 
guaranteed in practical work, ''Pothead " will do well to 
provide himself with at least a hand desiecator—or with a 
petrol-driven one, if the cable system is at all extensive— 
in order that low insulations may be quickly corrected. 

(2) Accessibilitv and high insulation are two conditions 
not casily complied with in test-boxes, to be placed in 
positions where damp air may have access, and it may be 
found advisable to instal two types of box. Fig. 1 shows 
a type suitable for large signal boxes, where the conditions 
are good, and where trouble may not be anticipated from a 
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Connections Of JACKS. 


eee ciuis es EO 


Single Wire Circuits. Double Wire Circuits. 


Fic. 1. 


Ета. 2. 


deposit of moisture on the slate panel. The cireuits ter- 
minate on metal plug holes, and U links are emploved for 
permanent connections. For temporary cross connections, 
earthing, testing, &c., a special pair of plugs is used. The 
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lower half of the box is used for tagging up the "inside" 


cables. In damp low-lying country a box of the type shown 
in Fig. 2 will be found necessary for maintaining high in- 
sulation. In this case the circuits terminate on jacks sup- 
ported in an air-tight space behind the front ebonite panel. 
The connections are obtained by inserting plugs in the jacks 
through holes in the front pancl. The connections are shown 
for a double wire telephone circuit, and for a single wire 
telegraph or signalling circuit. It will be seen that, in this 
type, the circuits are * through” for normal working, with 
no plugs inserted, and the stopping up of all the plug holes 
in the panel with dummy plugs allows of the interior being 
kept very dry. Аз a safeguard a saucer of chloride of lime 
should be kept inside the ease and renewed when it becomes 
moist. | 

(3) For light cables up to about an inch diameter, simple 
wooden cleats, Fig. 3, secured by long coach screws to wall 
plugs, will be found to be all that is necessary. For heavier 
cables, light rag bolts, carrying а wooden bearer and iron 
clamp, form an execllent fixing. In both cases it should 
be borne in mind that with air space cable it is not sufficient 
to support the weight of the lead cover only. The conductors 


Vacuum Type 
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must also be well gripped, and for this purpose short lengths 
of split wrought-iron piping can with advantage be inserted 
inside the clamp to surround the cable. 

(4) No harm is likely to accrue with this sag, if the sup- 
porting hooks are fitted with broad bearers, having a curved 
upper surface and rounded edges. Sharp edges at the sup- 
ports. should be avoided. 

(5) The best form of lightning-protector is the vacuum 
serrated type, in which two blocks of carbon, having 
opposing furrowed surfaces, are carried inside a glass tube 
containing а vacuum, and fitted with metallic епа plates 
for making connection to the circuit on a protector frame. 
A cheaper form, and one which is reasonably satisfactory, 
consists of two carbon blocks laid together with a thin sheet 
of mica between, the mica being punched with one or more 
small holes. One block is earthed, and the other joined to 
the line by insertion of the pair into a spring clip carried 
in the frame. This type is illustrated in Fig. 4. 


With regard to (1), it 1nay be mentioned that, in the early 
days, many dry-core cables were laid and used before drying- 
out by pumping dry air through the cable became the usual 
practice. Every precaution was taken by the jeinters to 
keep the paper dry during jointing, and the joints were 
heated in dry unslaked lime before the lead sleeve was 
drawn over and soldered. Of course, the lead joint had to 
be perfect, and the endboxes or pot.heads lad also to be 
moisture-tight. For short lengths of dry-core cable, desic- 
cating apparatus is not essential. “Е. M. F.'s" test-boxes 
described in (2) might with advantage be supplemented in 
damp places by pot-heads at the end of the dry-core cables, 
from which rubber tails would be brought to the test-box. 
With regard to (5), it may be added that several good 
lightning-protectors are on the market, and that it would 
be unnecessary to use a home-made one. "i . 

No reply of sufficient merit has been reecived to enable 
us to make a second award. 


With regard to the answers to Question No. 1551, published in 
our last issue, W. R. J. (who was not a competitor) writes us 
that while he agrees to a certain extent with the views ex- 
pressed in the two auswers selected for awards, he wishes to 
point out that in Leeds alone there are a number of makers 
of single-phase motors who would be prepared to guarantee 
efficiencies comparing quite favourably with D.C. motors. Where 


constant speed is not objected to, and means could be taken 
to ensure starting against light loads, he contends that this 
{уре of motor would be at least as, if not more, satisfactory 
than a D.C. motor. “As regards variation of speed,” he con- 
tinues, “there are now on the market quite a number of lines 
of motors, with characteristics in every way similar to those of 
а shunt-wound interpole D.C. motor. I may mention, for in- 
stance, the machine built by Messrs. F. Parkinson & Co., Leeds, 
under Punga-Creedy patents, wherein a speed variation by shunt 
control of 3 to 1 can be obtained, and that with an efficiency 
of a fairly high value. As regards the power factor, this, as a 
rule, only interests the supply company, and it is not worth the 
consumer's while to go to great expense to avoid low power 
factor." His particular objection to the use of a motor. 
generator for the case in question, is its losses at light load. 
W. R. J. writes well, and we hope that he will now enter the 
lists frequently on our Questions and Answers page, but not, as 
in this instance, merely as a correspondent ex post facto. 


THE MISSISSIPPI HYDRO-ELECTRIC SCHEME 


2. High Pressure Switchgear, Transmission Lines, 
and Sub-stations at St. Louis 


V E now supplement the general description of the large 

generating station at Keokuk, on the Mississippi, which 
appeared in ELECTRICAL LNGINEERING for August l4th on 
p. 467, by some partieulars of the transmission system and 
the large sub-station at the end of the line at St. Louis. 

The 1nain transmission line extends to St. Louis, a distance 
of about 144 miles, while the towns of Hannibal, Quincy, 
Fort Madison, and Burlington are on the route. The line 
consists of heavy twin cireuits carried in parallel vertical 
planes on a single хеб of steel towers. The conductors are 
of copper, 800,000 circular mils section. Each cable consists 
of 19 strands of hard-drawn copper, giving an overall 
diameter of 0°625 in. The spans are about 800 ft., so that 
iv is calculated that there is ample margin in strength, as 
the ultimate strength is 14,000 lbs., while with a half-inch 
ice coating in a 60-mile gale at 0° Е. the loading would be 
about 7,000 lbs. The corona point is 148,000 volts. The 
steel towers used on the straight sections are 79 ft. high with 
а 2U-ft. square base. They weigh 31 tons, and each leg is 
bolted to a reinforced conerete foundation weighing 2 tons 
extending 6 ft. down. Every tenth tower, as well as those 
at railway and river crossings, &e., is an anchor tower. These 
are 4 ft. high, with bases 24 ft. square, and weigh 5 tons. They 
are set on four concrete foundation legs, extending 8 ft. down, 
and cach leg weighs 73 tons. They are designed for a 
dead-end side pull of 50,000 Ibs. In addition to the six main 
conductors, which are arranged in two vertical planes and are 
suspended from 7-part insulators tested up to 440,000 volts 
dry and 330,000 volts wet, an earth wire of 05 in. geal- 
vanised Siemens-Martin steel is carried on the peaks of the 
structures. To prevent the crushing of the separate strands 
of the copper lines, a special open-hearth steel clamp with a 
waved groove was devised. At anchor towers all the con- 
ductors are dead.ended through eight dise strings of in- 
sulators. The span across the Mississippi where the line leaves 
the power-house is 2,800 ft. in length and is supported bx 
special strain towers 135 ft. high. The conductor here con- 
sists of a 0'625 in. core of special high-tension steel, with 
an outer stranding of 20 copper wires, making a total diameter 
of 0'675 in. The conductors are mounted on a horizontal 
plane at 20-ft. distances, and cach conductor is held by a 
bank of six parallel strings of insulators through a system of 
load equalising levers. The ultimate strength of the ceon- 
ductors is 52,000 1bs., and of the insulator groups 60,000 Ibs., 
though it is not anticipated that even under the worst condi- 
tions the actual stress will exceed 24.000 lbs. Above cach 
conductor is an earth wire of §-in. steel, which supports the 
telephone lines on bracket hangers and also serves as a runway 
for the inspection cars. 

Substations are situated at various places, but the largest 
is of 60,000-kw. capacity at St. Louis, at the end of the line 
in a southern direction. The building is of brick and is fire- 
proof throughout. It is of T plan, 219 ft. long, 63 ft. high, 
and 150 ft. wide at its widest section. All the high-pressure 
equipment is installed in the stem of the T, while the 
apparatus used by the Union Electrice Light and Power 
Company and the United Railways Company of St. 
Louis is situated in the transept. Since the supply 
has to he given from separate bus.bars, the sub-station is 
divided into four separate units, each consisting of three 
5,000-kw. 110,000/13,200.volt transformers, which may be 
operated separately or together. Thus each company сап 
obtain supply over both transmission lines, either of which, 
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however, is sufficient to take the maximum load of about 
66,000 h.p. The incoming lines are supported on a steel 
framework on the roof, and are thence led to the insulated 
roof bushings through motor-operated air-break switches. Horn 
gap lightning arresters are used. In a gallery inside the 
building are the four groups of oil-switches operated by selec- 
tive relays in case of trouble on their respective lines. The 
bus-bars consist of l-in. copper tube divided into four sections 
by three oil switches supported from the roof by suspension 
insulators similar to those used on the transmission line, On 
the ground floor are seven groups of three single-pole oil 
switehes—four for the transformers and three for the bus-bars. 
All the high-pressure oil switches are rated at 300 amperes, 
enclosed in cast-iron cases. They are closed by solenoids ener- 
gised from a 110-volt storage battery and they open by gravity. 
Above each of the seven oil switches on the main floor are 
steel frames supporting switches for isolating the transformer 
and bus-bar oil switches from the high-pressure bus-bars. 
The switch rods slide vertically and engage cone slips in the 
closed position, in which they can be firmly locked by means 
of bayonet joints. The transformers are rated at 5,000 kw. 
05,000:13,800 volts, and are oil immersed and water cooled. 
They are situated in four separate compartments, each housing 
three transformers, on one side of the building. Each trans- 
former is set on а truek, so that 16 may be readily removed 
from the building for inspection or repair. Each transformer 
holds about 5.000 gallons of oil and weighs 52 tons, of which 
the cores account for nearly 30 tons. The connections are 
delta-delta. Four sets of aluminium cell lightning arresters, 
one for each 100,000-volt unit, are installed in the gallery. 

The low-pressure oil switches are under the gallery on the 
main floors. The 13,200-volt leads from the transformers are 
carried on insulating racks beneath the floor to the low- 
pressure transformer switehes. Four bus.bar switches are 
connected on the low-pressure side of the transformers, and 
additional oil switches are connected between the bus-bars 
and the four distributing panels, each of which has five 
circuits. Part of the energy will be transformed down, or 
converted to direct current before it leaves the station. Alone 
part of the building occupied by the railway and lighting 
companies is a switch gallery, giving an unobstructed view 
of the high- and low-pressure apparatus. Desk-tvpe switch- 
boards are exclusively used. The railway company is installing 
air-cooled transformers and two 2.000-low. rotary converters to 
reduce the pressure to 600 volts direct current. and the light- 
ing company are about to instal a 5,000-kw. 25,60-cycle fre- 
quency changer set. in conjunction with which will be а 
croup of 13.200/4,400-volt 60-cycle transformer, aggregating 
0,000 kw. - 


AN OSRAM IN THE SEA 


НІЎ illustration here. given 
shows a 230-volt Osram metal 
flament lamp, which was re- 
cently found in the surf at Lang- 
stone Harbour Shore, Ports- 
mouth, by Mr. G. G. H. Ogburn, 
who was out fishing at the time. 
The finder noticed that the fila- 
ment was intact and took ~it 
home to test, when he found that | 
the lamp was quite, in. burning | { 
order. He writes, in a letter to 3 ү 
| 
! 
| 
| 
і 
| 


the General Electrie Co., Ltd. £ 
(67 Queen Victoria Street, Е.С): , А 
"The lamp had evidently been j. Bi 
dropped or washed overboard m 
fromm some vessel, and had been A 
blown and knocked about till it КОО 
reached the shore. At the time 
I rescued it, it was blowing DM 
rather hard and consequently V 
the sea was rough." : 


University College of South Wales.—Tie next session of 
the enyinecring department of the University College of South 
Wales and Monmouthshire, which is a Constituent College of 
the University of Wales, will begin on October "th. The 
courses in electrical, civil, and mechanical engineering qualify 
for the engineering degree of the University of Wales and the 
College diploma. For full particulars application should be 
made to the Registrar, Mr. D. J. A. Brown, University 
College, Сага. 
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IGRANIC ELECTRIC С°. 170. 


LON DON Works: 
BEDFORD ` 


AN INTERNATIONAL ILLUMINATION 
COMMISSION 


HE International Photometric Commission (sometimes 
spoken of as the Zurich Commission) was founded in 1900 


by representatives of the Gas Industries of America, Austria, 


Belgium, France, Germany, Great Britain, Holland, Hungary, 
Italy, and Switzerland. At a session held in Berlin from 
August 27th to 30th, its scope and powers were amended so 
that it will now be representative of all institutions and 
societies associated with the science and practice of illumina- 
tion. The British delegates in Berlin were Dr. Colman and 


Mr. Butterficld (Institution of Gas Engineers); Mr. Duddell 


and Mr. Edgeumbe (Institution of Electrical Engineers); Mr. 
Gaster and Mr. le Maistre (Illuminating Engineering Society), 
and Mr. C. C. Paterson (National Physical "Laboratory). 

The Commission is now to be called * The International 
Illumination Commission." Representation is to be through 
the medium of National Committees on Illumination in all 
countries affiliated with the Commission. Each country will 
have only one vote in all international decisions irrespective 
of the number of delegates sent, and the contribution from 
all countries is to be identieal in amount. All formal resolu- 
tions and documents will be drafted and published in French. 
Translations may be made into any language by an inter- 
national committec. English, French, and German are allowed 
in all discussions. Arrangements were made for appointing 
committees to consider various technical subjects, so that the 
real work of the Commission may begin as soon as the new 
constitution has been approved by the bodies which appointed 
the delegates. \ 

The officers of the Commission are elected for three vears. 
M. Vautier (Lyons) was elected first President, Herr Weiss 
(Ziirich) becomes Treasurer, and Mr. C. C. Paterson (National 
Physical Laboratory) was elected Hon. Secretary, so that the 
Bureau of the new Commission will be located in London. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


OPAL REFLECTORS.—A card from Benjamin Electric, Ltd. 
(117 Victoria Street, S.W.), brings to notice а new design of 
* Marabella " opal reflectors for use with lamps from 17 to 110 
watts capacity. They require no gallery, and are obtainable for 
concentrating or distributing effects. 

“ WIRELESS " А book entitled ''Directorv 
of Amateur Wireless Stations" has been issued by A. W. 
Gamage, Ltd. (Holborn, E.C.). It contains particulars of 
amateur experimental wireless stations in Great Britain for both 
sending and receiving. A copy will be sent to any amateur 
supplving details of his station. 


Readers desiring copies of catalogues or pamphlets should 


apply to the firms in question, referring to the notice in 
* Electrical Engineering." 


PRAT INDUCED DRAFT SYSTE A leaflet. giving par- 
ticulars of the induced draft system of ventilation for boiler 
furnaces as developed by Louis Prat (29 rue de l' Arcade, Paris), 
has been sent us by Mr. S. Utting (4 St. Mary Axe, London, 
- E.C.). who is the British representative of M. Prat. Besides 
an inducing fan а peculiarly designed chimney of small dimen- 
sions is employed. The system is in considerable use on the 
Continent. 


The Wiremen's Strike at Н.М. Office of Works.—The 
wiremen employed by the contractors to Н.М. Office of 
Works are still out on strike, and at the time of our going 
io press the situation is much the same as reported in our 
last issue. The total of engineering and other electrical 
workmen on strike is slightly over 300, and, so far as we 
сап ascertain, no serious inconvenience has been caused. 


TELEPHONY AND TELEGRAPHY 


QNCLUDING WIRELESS) 


The annual report of the Meteorological Committee 
acknowledges the important part played by wireless tcle- 
graphy in modern weather forecasting. In this connection 
81 messages were received from British warships, and 5,385 
from Atlantic liners. 

The inspection of the Australian Government's wireless 
stations at Melbourne, Hobart, and Brisbane has now been 
made by the Marconi Company under the recent order of 
the High Court in connection with the pending patent action. 

The Telephone and Telegraphic branch of the Department 
of Railways and Canals in Canada has issued statistics which 
show that there are now about 400,000 telephones in the 
Dominion, compared with 200,000 a year ago. The total 
number of telephones in use works out at one for every 19 
persons in the Dominion. The length of telephone wires in 
use has increased by 200,000 miles during the year, so that 
the total length is now nearly a million miles. There are 
683 companies making statistical returns, compared with 
537 the previous year. 

The Salonika-Lemnos cable was put into working order 
again on August 26th last, and on the following day the 
Cape St. Jacques-Doson cable became once more active. It 
is not often that telegraph rates are increased in thése go- 
ahead days, but this actually took place in the case of 
Republic of Colombia, where the rate to places other than 
Buenaventura was put up 6d. 


ELECTRIC TRACTION NOTES | 


Frequeney changing sets, as referred to in the article on 
the power supply of single-phase railways in LLECTRICAL 
ENGINEERING of last week, are discussed in some detail in 
the General Electric Review for August. Mr. J. В. Mahoney, 
of the Connecticut Hiver Transmission Co., Mass., writes 
that his company is now installing three 3,000-k.v.a. syn- 
chronous motor sets in one of the sub-stations for converting 
the three-phase 60-cycle current of the supply to single-phase 
25-evele current for railway supply. He strongly favours syn- 
chronous sets rather than induction motor sets, on account of 
the better power-factor and the possibility of reversing the 
operation. Mr. A. E. Pope, of the Power Construction Co. 
of Mass., describes the use of two exactly similar sets in- 
stalled in the station of the Boston & Maine Railroad Co. 
for the supply of power to the Hoosae Tunnel single-phase 
line. He prefers synchronous motors to induction motors for 
such frequeney changers on account of their corrective effect 
on the power-factor, aud also in the present instance because 
of the stability of the large 60-evcle system in maintaining | 
the frequency on the tunnel cireuits during high momentary 
overloads. This railway has up to the present been supplied 
hy its own steam station generating single-phase current, 
but сап apparently purchase current transformed from three- 
phase to single-phase cheaper than it can generate it. 

On Monday the Metropolitan Railway Company formally 
took over the Great Northern and City (Tube) Railway. 
The extension from Moorgate Street to Lothbury, which was 
authorised in 1902, will now probably be expedited. The 
stations are to be renovated, and the service further 
aceclerated. 

The linking-up of the District, Bakerloo, Hampstead, and 
Highgate railways at Charing Cross is expected to be com- 
pleted by January next. 

An hourly all-night service over certain sections of the 
Manchester tramway system is to be inaugurated to-night. 

A special committee is considering the proposals of Balfour, 
Beatty & Co. for converting the Stirling tramways to clectric 
traction, 
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“ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and ts Strictly Copyright.) 


Specifications Published August 28th, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 

17,867/12. Detonating Alarms. W. А. TortaAEFF and A. 
DomaNewsky. Ап automatic detonating alarm is arranged во 
that the strikers have a working movement of about 90°. They 
are worked by a spring, but are held in check by an electro- 
magnetic lock. A number of cartridges in a drum are struck 
successively. Eight figures. 

18,210/12. High Pressure A.C. Switchgear. F. Coates and 
A. REYROLLE & Co. A condenser is connected in series with the 
no-voltage release, and a small spark gap is arranged in parallel 
with the no-voltage coil. Thus step-down transformers are not 
required. One figure. 

"18,893 /12. Increasing Frequency of Alternating Current. 


М. Ргоні. By a modification of the arrangements described in. 


specification No. 15,744/12 (ELECTRICAL ENGINEERING, June 12th, 
p. 346), the current. with doubled frequency produced in the 
secondary induction field is introduced in the primary windings 
to produce a further increase in frequency. ese currents are 
drawn off through tuned circuits. One figure. 

19,214/12. Aluminium Solder. C. WILLMOTT. A mixture of 
tin and bismuth is used in proportions between the limits of 
12 to one and four to one. The proportions of six to one are 
generally best. No flux is required. 

24,571/12. Renewable Metal Filament Lamps. F. Harrison 
and Е. L. Harrison. The leading.in wires are continued 
through the whole length of the stem. The spider has hooked 


arms at the cap end and specially designed spring gripping arms. 


at the pip end. If hair-pin filaments are used a broken section 
can be replaced by opening up the pip end of the lamp bulb and 
inserting a new filament section. Four figures. 

25,586/12. Self-Starting and Lighting System for Automobiles. 
J. B. Ехт2. The cell-charging dynamo has sectioned series and 
shunt windings connected to a multi-contact switch, so that the 
regulating effect of the series winding may be controlled, and 
when starting the engine the field windings assist each other 
without reversal of the connections. One figure. 

21.650/12. Submarine Mines. Е. Вёхосесѕ. The mine is 
electrically fired by the influx of sea-water when the mine is 
ied forming an electrolyte for the firing batteries. One 

gure. | 

1.595/15. Resonance Operated Switchgear. Н. W. НАХр- 
cock, A. Н. Dykes, апа W. Dupprrr. The switches are electro- 
magnetically operated, and give a positive pull in both “оп” 
and “off” directions by the control circuits being tuned for two 
different frequencies. А centrally pivotted armature with a 
magnet at each end may be used. Two figures. 

4.522/13. Self-starters for Internal-combustion Engines. C. A. 
VANDERVELL and А. Н. Miparry. А belt is driven by an 
electric motor, and at the same time is brought into contact with 
the engine flv wheel. . One figure. 

6.292/12. Telegraph Order Signalling. Н. О. A. JENSEN. 
The transmitting station contains a primary circuit—battery. 
key, induction coil—and a secondary circuit connected to the 
line. A reversing key is used. so that a signal consists of a 
+ and — impulse. Three figures. 

10.210/13. Arc Lamp Electrode. J. Rovnar. The electrode 
has high emissivity. and is not easily oxidised when burnt in an 
enclosed, but not air-tight. lamp. The carbon. before or after 
pressing, is impregnated with a mixture of sodium or potassium 
aluminium phosphate and graphite containing earthy admixtures. 
Preferably. also. haked calcium saccharate is added to the core. 

14.048/15. Metal Filament Lamps. A. Е. С. To improve the 
efficiency of metal filament lamps, a substance capable of giving 
off oxygen at a low pressure when the lamp is burning is intro- 
duced in the bulb before exhaustion. Suitable substances are 
oxides. peroxides, nitrates, nitrites, chlorates, perchlorates, 
chromates. bichromates, &c., but manganese superoxide and 
barium chlorate are found specially suitable. The only reaction 
product is tungsten trioxide, which is practically colourless. and 
even when deposited on the bulb cuts off but little licht. As it 
is non-volatile. no increase in pressure takes place in the lamp. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, W.C., at the price of 8d. each, post free. 

Names in italics indicate communicators of inventions from abroad. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

Cables and Wires, Insulating Materials, &c.: Siemexs DYNAMO 

Works (Niemens Schuckert.) [Manufacture of insulated cables or 

coils} 6.647715. 


Dynamos, Motors and Transformers: Bnorr, Ltp., Brooks and 
Hott, 18,913/12; A. E. G. [Regulation] 23,372/12. 

Electrometallurgy and Electrochemistry: IsLaxp [Fixation of 
nitrogen, 11,363/12; Jansen [Water sterilizing] 18,207/12. 

Heating and Cooking: Manks (Landers, Frary and Clarke) 
[Heating] 15.958/12; Bettina [Radiator elements] 19,054/12; 
Piper and BnipGwaTER [Ovens] 19,064/12; Bennett [Liquid 
heating] 28,270/ 12. 

Ignition: Lake (J. B. M. Elec. Co.) (Ignition, starting and 
lighting systems for automobiles] 18,444 / 12. 

Meters: Exster, 4,847/13. 

Storage Batteries: Ricuarps [Cases] 223/13; McDovcaALL 
[Plates] 770/13. - 

Switchgear, Fuses and Fittings: Laxe (Le Carbone Co.) [Con- 


. nections] 20,357/12; B. T.-H. Co. (A. E. G.) (Oil switches] 


21,867/12; 'TimRiLL [Regulators] 22,419/12; Orway, ORMROD 
and Ровроє [Shade carrier] 25,520/12; BRITISH WESTINGHOUSE 
Co. (American Westinghouse Co.) [Means for interrupting cir- 
cuits] 26,809/12; Fuss [Pressure regulators] 28,061/12; TURSER 
and Roserts [Switches] 30,060/12; Krupp, A. G. [Switches] 
3,825/13; Decker [Motor controllers] 8,878/13. 

Telephony and  Telegraphy: SHEPHARD and McKEcHNIE 
[Alarms for wireless] 11,479/12; SriBLEv [Wireless] 18,422/12; 
WirLiAMS [Duplex and mE wireless] 28,042/12; Ѕсном 
[Transmitters for wireless} 5,040/15; Masorana [Telephone 
relay] 10,154/13. | 

Traction: Perry [Automatic railway signalling] 4,190/13; 
Peursson [Driving dynamos on vehicles] 16,979/13. 

Miscellaneous: B.T.-H. Co. (G.E. Co., U.S.A.) [Vapour elec- 
tric devices] 18,371/12; Lance [Secondary cloc alarm 
18.479/12; Parker (Pendulum and switch for clocks] 21,115/12; 
Smits [Restoring equilibrium of inclined bodies] 21.832/12; 
Hartmann & Braun А.С. [Gyroscope compasses] 6,570/13. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 
Distributing Systems, &c.: KETTERING [Control] 7,544/13. 
Heating: SiEMENS-SCHUCKERT [Flat irons] 17,665/13. 
Instruments and. Meters: Rocowskri [Measuring magnetic 
potential between two points] 18,105/13. 
Miscellaneous: | ScHCMANN [Alarm for locks] 15,259/13; 
STANLEY [Insulated receptacles] 17,832/13. 


Expiring and Expired Patents 


The following Patent expired this week, after a life of fourteen 
years :— 


17,786 of September 2nd, 1899. Telegraph Repeater. S. С. 
Brown. А morse repeater for submarine cables is described. 
A sliding retary clutch is combined with a continuously revolv- 
ing spindle and an arresting device so designed as to retransmit 
and curb the signals and to interpolate any of the original 
signalling impulses missed during transmission by a system of 
positive and negative cams and levers. A tape punching appar- 
atus in which the length of blank tape is limited is also 
described. There are nine detail drawings. 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Distributing Systems, &c.: A. E. TANNER and E. A. CLARE- 
MONT [Minimising risk of cable armouring fusing] 11.044/07. 

Dynamos and Motors: JOHNSON-LUNDELL Erec. TRacTION Co. 

(R. Lundell, U.S.A.) [Brush-gear for compounding without 
sparking] 11,125 /03. 
- Electrochemistry and Electrometallurgy: J. Y. JoHNson ( Well- 
man-Seaver Eng. Co., U.S.A.) [Motor-driven furnace charging 
gear] 8.665/00; New IGNITION SyNDicaTE and W. J. L. SANDY 
[Electrolyte for primary cell] 10,520/08. 

Ignition: A. Gavpin and E. TELLIER [Gas lamps] 11.301/07. 

‘Incandescent Lamps: B.T.-H. Co. (G.E. Co., U.S.A.) [Wire 
sealing-in machine] 10.904/06; Н. J. Happan (Bergmann A.-G.) 
[Mounting metal filaments] 11,178/07; B.T.-H. Co. (A.E.G.) 
[Supporting metal filaments] 10.341/08; Н. Kuzex [Metal fila. 
ments inflexible when cold] 25,044/08. 

Switchgear, Fuses, and Fittings: M. Norpen [Adjustable com- 
bination switch for illuminating signs or signals] 10.856/02:; 
J. H. Тсскев [Tumbler switches] 11.459/07 aud 11,520/07. | 

Traction: F. С. Newett [Combined electro-magnetic rail and 
wheel brake gear] 9.059/00 апа 9.061/00; E. W. Тімміз [Electro. 
magnetically operated points and signals] 10.962/04. 

Miscellaneous: Н. W. Butter (The capacity of primary cells in 
Which a semi-liquid electrolyte is used is increased bv the 
addition of hemp-cotton. asbestos, &c.] 8.827/00: С. N. HARDEN 
& Sons and A. V. Нсхнусонтн [Watchmen’'s tell-tales] 10.692 08. 
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Serious riots have occurred in Dublin, partly owing to 
the tramway strike. Although there have been secessions of 
tramway employees in Dublin, and intimidation has been 
practised to a considerable extent, it appears that an efficient 
service of tramcars has been maintained. 

The York Electricity and Tramways Committee recom- 
mends some extensions to the tramway system. It is also pro- 
posed to run trolley omnibuses to Heworth and from Ness- 
gate to Haxby Road. | 

The receipts from the Newcastle Tramways for the vear 
ending March 31st were £285,321, against £223,565 for the 
previous year. The traffic expenses increased from £60,663 
to £64,493, the general expenses from 17,730 to .£18,674, 
while the cost of general repairs and maintenance decreased 
from £27,122 to £25,943. The number of passengers carried 
inereased from 49 to 52 millions. 

By the addition of three curved junctions, the centre of 
the city of Liverpool will be connected by an alternative, 
route with the North docks. These alterations were ap- 
proved by the Tramways Committee last Friday. 

A provisional agreement between the Dewsbury Corpora- 
tion and the National Electrie Construction Co. for linking 
up the Dewsbury Moor and Shaw Cross tramway systems 
has been approved by the General Purposes Committee, and 
wil be submitted for the confirmation of the Town Council 
to-day. 

The directors of the Aberdeen Suburban Tramways Co. have 


in view the extension of the system by trolley omnibuses, . 


or else by motor-omnibuses. 


Aberdeen: Increase in Power and Heating.—During the 
year which ended May 8151 last, the h.p. of the motors con- 
nected to the mains increased by 1,061, to 7,661, and the 
number of units supplied to them actually increased by 97 
per cent., reaching a total of 2,043,376, exclusive of power 


to tramways. The supply for heating and cooking increased 
96 per cent. to 58,805 units; no less than 743 heating, cook- 
ing, and similar devices are let on hire, including 287 irons. 
A profit of £2,235 was placed to reserve fund. 

Bognor: New Electricity Works.—The electricity supply, 
which will be furnished by the Bognor Gas Light & Coke Co., 
is expected to be ready by the end of the month. 

Clonakilty (ireland): Local Enterprise.—The U.D.C. re- 
ceived two tenders for the lighting of the town by 50 50.c.p. 
lamps. Before these were opened, at the last meeting of 
the Council, applieation was made by a solicitor on behalf 
of a number of townspeople t who had wealth, brains, and 
great business capacity, and were forming a company, that 
they might be allowed to tender. This was agreed to. 

Darwen: Combined Power and Lighting Tariff.—Power of 
100 h.p. aud upwards will be charged only 14. per unit for 
lighting, up to five per cent. of the monthly consumption of 
power. Above that the ordinary lighting rate of 44d. will 
be charged. 

Plymouth: Relief of Rates Again.—Out of the net profit 
of £2,542 on the electricity undertaking for the year ended 
March 31st, £1,000 has been allotted to relief of rates, and 
the balance to reserve fund. £1,836 spent on mains was 
paid out of revenue. 

Portishead: Inauguration of Electric Supply.—Last Thurs- 
day a small supply station was started at Portishead, near 
Bristol. Current is generated. by two 100-h.p. Petter semi- 
Diesel sets. The station will supply both public and private 
lighting. Distribution is partly underground апа partly 
overhead. The works belong to the Clevedon, Portishead, 
and Distriet Supply Co., Ltd., whose engineers are Messrs. 
Christy Bros. & Co., of Chelmsford. 

Stirling: Proposed Purchase of Electricity Undertaking.— 
A special committee has now been appointed to consider the 
question of the proposed transfer of the electricity undertaking 
to Messrs. Balfour, Beatty & Co., who will also convert the 
horse tramways to electric traction. It is proposed to acquire 
the whole electrieity undertaking for a cash payment. 

Warrington: St. Helens. Sankey Canal Bridge.—The War- 
rington Corporation have been asked to supply power for 
working this bridge, and are seeking consent of the inter- 
vening smaller Local Authorities to lay the necessary mains 
through their areas. 


? 
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TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 

Accrington.—The Corporation is about to apply for 
sanction to borrow £3,050, of which £2,500 is for con- 
sumers' high-tension sub-station equipments, switchgear, 
transformers, and service cable. Sanction has been received 
to borrow £1,060 for main and £940 for switchgear and trans- 
forming plant. | 

Australia (Sydney, N.S.W.).—100 3-pole contact and sus- 
pension gears for " Metroflame " arc lamps for City Council. 

Belfast.—The Council has decided to enter into a pre- 
liminary agreement with the Belfast Harbour Commissioners 
to lease a large amount of additional ground for extensions 
of the electricity works. 

Bingley (Yorks.).—Àn L.G.B. inquiry has been held in 
connection with a proposed sub-station for electricity supply 
апа tramways. Power in bulk wil be taken from the 
Keighley Corporation. 

Cuba.—A number of concessions to instal electric gener- 
ating plant have been granted to various gentlemen in Cuba. 
The Gacetas, containing further information, may be seen 


“at the Commercial Intelligence Branch of the Board of Trade. 


Galashiels.— The Council has considered it inadvisable to 
lay down a municipal electricity works, but the Galashiels 
& District Electricity Supply Co. has been now formed, and 
will apply for a Provisional Order. It is anticipated that a 
considerable amount of power will be required by the mills 
in the district. 

Haslingden.—The Electricity Committee is about to obtain 
estimates for laying a cable to Helmshore. 

Hornsey.—An L.G.B. inquiry is to be held to-day regarding 
the proposed purchase of land for a sub-station at Fortis 
Green. 

Knaresborough.—On the recommendation of the Gas Com- 
mittee, the U.D.C. have agreed to the erection of a small 
turbine electricity supply station on the River Nidd. 

Newport (Mon.).—The L.G.B. inquiry with reference to 
the proposed extensions of the electricity works was held 
last week. A 25-year loan was asked for, but the Inspector 
(Mr. T. C. Ekin) said that the generating plant, foundations, 
and switchboard would only carry 17 years, and the motor- 
generator 15 years. 

Plymouth.—Various cable extensions. 

Russia.—The St. Petersburg Electric Lighting Co. has 
formed a subsidiary company to develop the supply in Peters- 
burg-Seinstvo. К | 

Sheffield.—Thoc L.G.B. has sanctioned a loan of £79,700 for 
extensions at the Neepsend electricity works. ^ 

Sileby.—In view of the high price of gas, inquiry is to be 
made as to the cost of electric supply for publie and private 
lichting and power. | 

Tyldesley.—Certain streets аге to be lichted by metallic 
filament lamps. 

Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. | Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Barmouth.—Sanatorium. Executive Committee of the 
Welsh National Memorial to King Edward VII. 

Belfast.—Extensions to Royal Victoria Hospital. 
tects, Young and Mackenzie. | 

Burnley.—New schools for Education Committee. 

Bury.—New police station, &c. 

Chelmsford.—106 artisans’ dwellings. 

Darlington.—EF.xtensions at Workhouse. 
dians. КОЛКО 

Droylsden (near Мапсһезїег).—Ап electric lighting installa- 
tion is proposed for Droylsden Church. The Rector. 
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THE RECORD ELECTRICAL Go., Ltd. 


Archi- 


Town Council. 
Board of Guar- 
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Dublin.—Premier PicturegPalace (Dublin), Ltd. 
John Carley, 42 Dame Street. 
Eastbourne.— Hospital at Gildredge 
Field, Borough Surveyor. 
Garstang.—New hospital. Hural Distriet Council. 
Glasgow.— Large hospital (£60,000) at Hobroyston. Cor- 
poration Health Department. 
Extension of Municipal Buildings. | 
Grantham.—New Council sehool. Borough Survevor. 
Leigh (Lancs.).—118 cottages to be erected by Corporation. 
London: Islington.—The "Board of Guardians have ap- 
pointed a Committee to inspect workhouses in other districts 
to obtain information on electrie lighting. 
Harrods’ Stores.—New buildings costing £150,000, 
Middleton.—Proposed hospital, to cost “£20, 000. 
Mossley.—Proposed Livingstone School. Architects, Winder 
& Tavlor, Oldham. 
Neison.—Pr oposed Corporation abattoirs, to eost £20,000, 
Penzance.—Council school аё Lesendjack. 
Rotherham.— Miners’ Institute and Hall, Parkgate. 
tect, J. Platts, High Street, Rotherham. 
Stockport.—l/xtension, Co-operative Drapery Department, 


Secretary, 


Underhill, W. C. 


Archi- 


Chestergate. Architects, Messrs. Wrathmell & Blackshaw, 
Stockport. | 
Sunderland.—New Bede Collegiate Boys’ School. Council. 


Miscellaneous 

Argentine.—Mr. P. Farquhar, of the Argentine Railways 
Combine, is reported to have stated that his syndicate in- 
tends to electrify the North-West Argentine Railway, which 
belongs to the Cordoba Central Company —The Central 
Uruguay Railway has apphed for permission to electrify its 
line between Cordon and Manga. 

Australia.—Ammeters, voltmeters, &e.; telephone parts; 
switchboard parts. Deputy Postmaster-General, Sydney, 
October 15th. Particulars from High Commissioner in London 
for the Commonwealth, 72 Victoria Street, S.W. 

Preparations are being made by the Chillagoe Co., Ltd., 
to equip the Mount Mulligan (Q.) coal mines with electrical 
hauling and other plant. 

Dundalk.—A number of extra %5-c.p. lumps for public 
lighting are required. Mr. P. A. Spalding estimates the 
entire annual eost per lamp to cover current and mainten- 
ance at £4 10s. 

Hong Kong.—The American Consul-General reports in- 
creasing demands for all classes of small electrical apparatus 
and supplies, particularly fans and heaters. 100-volts A.C. 
72 cycles. Also strong demand for self-contained electrical 
installations from 60 to 30,000 lights. 

Italy,—l:lectrifieation of the Genoa-Ovada-Asti railway. 

Russia.— According to the Torgovo Promyshlennaya Gazeta 
(St. Petersburg), P. A. Popov and A. N. Rukin аге seeking 
sanction to form a company for a 35-müle electric railway 
from Moscow to Voznyessensk. 

Salisbury (Rhodesia).— Тһе Municipal Council has estab- 
lished a showroom for domestic electrical appliances, and 
invites manufacturers to send samples for exhibition, Further 
particulars from the London agents, Davis & Soper, 54 St. 


Mary Axe, London, Е.С, 
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Accrington.—The following tenders have been aecepted :— 
W. T. Glover & Co., Ltd., for 01 and (05 sq. in. extra high- 
tension three-core paper lead-covered armoured cable: British 
Thomson-Houston Co., Ltd., for switch panels: Bruce, Peebles 
& Co., for a 250-kw. motor converter; British Westinghouse 
Flectrical Manufacturing Co., Ltd., for two  100.k.v.a 
6,000 : 400-volt static transformers and one oil switch. 

Australia.—The tender of Wilms & Robinson for con- 
densiny plant, turbo-alternators, transformers, and motors 
for the Perth (W.A.) Power Station has been accepted. Four 
sets of rotary converters have been ordered from the British 
Westinghouse Co,, and Babeock & Wileox have obtained the 
order for boilers and equipment. 

The tender of Siemens Bros. Dynanio Works for are lamp 
carbons has been accepted by the Sydney (N.S.W) Council. 

Rotherham.—Siemens Bros. Dynamo Works have obtained 
through Messrs. Smith Bros., Rotherham, a yearly contract 
for the supply of " Tantalum ” traction lamps for the 


Rotherham Corporation Tramways. 
> 


sepr. 4, 1919. 


South Africa.—The tender of the B.T.-H. Co. for a turbo- 
alternator, condenser, kinetic pumps and accessories, and of 
Bruce, Peebles & Co. for a motor-converter, is recommended 
for acceptance for the Cape Town Electricity Works. 


The salary of Mr. A. J. Beckett, Borough Electrical 
Engineer, Bridlington, has been increased from £350 to £400. 

Lecturer in Electrical Engineering required for Queensland 
(Australia) University. (See advt.) 

Linemen and Assistant Linemen required with experience 
of trolley line work. (See advt.) 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Gopper.—Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of елки соррег 
bars, c.i.f. port of arrival, quoted on Tuesday night. was 
£74 to £74 10s. (last week £73 to £73 10s.). 

Nathan and Allen.—Messrs. F. B. Nathan and F. S. Allen 
have opened an office апа showroom at Queen Anne's 
Chambers, Westminster, S.W. They represent the Kartret 
Engineering Co., who manufacture switchgear, and the 
Wardle Engineering Co., Ltd., makers of lanterns and fittings 
for streets, ships, and works. 

Change of Address.—Brotherton Tubes & Conduits, Ltd., 
have moved into larger premises at 4 Carr Street, Blackfriars, 
Manchester, under the management of Mr. Т. A. Nunwich, 
who also represents the Wandsworth Electrical Manufactur- 
ing Co., Ltd., and Messrs. Pritchetts & Gold, Ltd., in Lan- 
cashire, Yorkshire, and Cheshire. 

Removal.—Messrs. L. E. Wilson & Co. (20 Cross Street, 
Manchester) are moving on September Rth to 10 Corporation 


Street, Manchester. Their telephone number will be City 
344, and telegraphic address " Tetephony " Manchester, as at 

n l * , 
present. 


Companies Struck off Register.— The names of the following 
have been struck off the register of Joint stock companies :— 
Dynelectron. Syndicate, Ltd., Electrical. and Mechanical Ex- 
hibition, Ltd., Eleetrie Com Freed Meter Dimming Syndicate, 
Ltd., Electric. Tramways Trust, Ltd., Hirst Magneto Co., 
Lid., Schreiber Eleetrie Battery Co., Ltd., Vulean Dynamo 
and Motor Co., Ltd. 

Liquidations.—A general meeting of the Gilbert Are Lamp 
Co. will be held on October "th, at 3 Fenchurch Street, E.C., 
at 3 pan., to hear the Liquidator's report.—A general meet- 
ing of the Doncaster. Electrical Co., Ltd., will be held on 
October Sth, at 37 Manor Road, Bradford, at 11 a.m., to 
receive the. Liquidator's report. 


The Producer Gas Plant at Accrington. — We regret that the 
output of the new producer gas-driven alternators at the 
Accrington Electricity Works was given as 12.000 te 15,000 
units. per week, instead of 120.000 to 150,000 in the detailed 
description of the plant in our last issue. 


University College, London.—A course of post graduate Jec- 
tures on. “Conductors for the Electrical Transmission of 
Energy,” wil be delivered by Professor J. A. Fleming at 
University College (Gower Street, W.C.). on Wednesdavs at 
5 p.m.. commencing on October 29th. These lectures may be 
attended by members and non-members of the University. and 
the subject is divided into two parts: (1) deals with telegraphy 
and telephony, and (2) deals with light and power, 


The Advantages of Ozonisers. — Physiological and psychological 
tests undertaken by the Society of Heating апа Ventilating 
Engineers in America have shown that a roomful of school 
children. сап work at full ейсепсу and comfort, says the 
Electrical World (New York), breathing the same air three hours 
or more at a time, if that air is properly circulated and 
deodorised by being passed through an ozoniser. "These experi- 
menta are thought io place on a scientific basis the fact long 
suspected that the usual empirical allowance for ventilation. has 
no relation whatever to the actual physiological needs of the 
human system. 
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SUMMARY 


боме notes on the arrangements for the next session 
and other matters relating to the Universities and 
Technical Colleges are given. (Page 512.) 

THE strike of electrical wiremen engaged by con- 
tractors to H.M. Office of Works has collapsed, and 
the men have resumed work. (Page 512.) 

THe Annual Report of the International Electro- 
technical Commission for the year 1912 has been pub- 
lished. The Commission has just held its second 
plenary meeting in Berlin. (Page 512.) 

A 30,000 volt underground cable distributing system 
has been installed by the Berliner Elektrizitáts-Werke 
for the supply of Greater Berlin. It comprises 144 
miles of cable, connecting up fifteen sub-stations, trans- 
forming down to 6,000 vclts for the secondary under- 
ground networks. Particulars of the sub-stations and 
of the cable are given. (Page 513.) 

SoME new shades and reflectors and a new design 
of radiator are described and illustrated on page 514 

WE publish a description of the alterations which 
are to be made in the switchgear of the L.C.C. tram- 
ways power house at Greenwich. Interesting features 
are the use of three single-core cables for the generators 
to the switchboard, so us to do away with trifurcating 
boxes, and the application of reactance coils to diminish 
the effects of surges. (Page 515.) 

THE change of connections necessary to effect the 
reversal’ of rotation of an induction motor without 
changing over the rnains is dealt with. (Page 516.) 


WE give some details of a new system of electric 
traction which will be put into operation in the United 
States shortly. Current will be supplied to the loco- 
motives at 11,000 volts 25 cycles, and will be converted 
to 2-phase 750 volts for the motors.—The Bristol 
Corporation are recommended to apply for powers to 
work the electric tramways with a view to taking over 
the local company's undertaking.—The Municipal 
Tramways Association Conference will be held at 
Shefteld from Sept. 28га to Sept. 26th. (Page 517.) 


Tue Western Electric Co. has received a tender for 
a number qf full automatic telephone exchanges in 
New Zealand.—An exchange on the Western Electric 
Co.’s system will also be opened shortly in Darlington. 
—The Pacific Cable Board’s accounts for the year to 
March 815% show a balance of £14,157 to be carried 
lorward.—The Australian Government has spent 
£40,000 of the £50,000 voted for wireless telegraph pur- 
poses. (Page 517.) ' 


A NUMBER Of patent specifications relating to different 
phases of wireless telegraphy were published by the 
Patent Office last week. A new design of mercury 
vapour lamp has been protected by the B.T.-H. Co.— 
A specification by C. R. Belling describes a strong 
heating element, and another by H. J. Piper and 
R. A. Bridgwater describes a thermal storage oven.— 
An improved construction of Tirrill regulator is also 
covered by & patent. (Page 518.) 


IT is proposed that the Leeds Corporation shall pur- 
chase the Roundhay Electric Lighting Co.—Messrs. 
Balfour, Beatty & Co. have been asked for details of 
their offer to purchase the Stirling electricity works.— 
It is once more suggested that the Redditch electricity 
undertaking should be sold.—A sum of £300 is to be 
transferred to relief of rates from electricity profits at 
King's Lynn.—A Board of Trade inquiry is to be held 
concerning cable breakdowns at  Hebburn.—The 
Middleton Corporation has agreed to the Lancashire 
Electric Power Co. supplying a large consumer in their 
district. (Page 519.) | 


GENERATING plant and mains extensions аге contem- 
plated at Carlisle (£4,300); Eastbourne (£3,000); Ply- 
mouth (£5,500); Bacup (£1,800); Cardiff (£30,500); 
Salford (£2,000); and Leek.—A complete power station 
equipment is required at Ilkley, and electric lighting 
schemes are under consideration in a number of places. 
—A wet-air filter is to be installed at Worcester, and 
electrically-driven centrifugal pumps at Wolverhamp- 
ton.—Electric cranes are required in Greece, and 
telephone material in Australia. (Page 519.) 


Ах interim dividend at the rate of 6 per cent. per 
annum has been declared by the British Electric Trans. 
former Co.—Considerable progress continues to be 
shown by the Clyde Valley Electric Pewer Co. 
(Page 520.) | 
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UNIVERSITY AND TECHNICAL COLLEGE 


ANNOUNCEMENTS 


T HE prospectus of part-time (evening and apprentices’ 
day) courses in electrical and mechanical engineering 
at the Manchester Municipal School of Technology shows that 
a very complete course of instruction in general electrical 
work may be undertaken in the evenings by students engaged 
in practical engineering during the day. The evening 
'" Associate Course " is arranged to cover a year's training, 
and each year's course is more advanced than the preceding 
one. Certificates are granted on the satisfactory completion 
of one of the many prescribed courses. These certificates 
are endorsed by the Board of Education. The examinations of 
the City and Guilds of London Institute may also be taken. 
Special courses on telephony and telegraphy, wireless, and 
wiring and fitting are also provided, and the theoretical 
instruction is well amplified by work in the extensive labora- 
tories of the College. Professor Miles Walker is head of 
the electrical engineering department, and the Principal is 
Mr. J. C. Maxwell Garnett. The part-time courses will begin 
on September 22nd. 

The evening classes at the Borough Polytechnic Institute 
(Borough Road, London, S.E.) will reopen on September 
22nd, when wiremen's work and electrical design and work- 
shop practice may be studied. In addition there’is a four- 
years' course beginning with general principles (for beginners) 
and leading to & study of alternating-current work, including 
instruments and machines, &c. The head of the department 
is Dr. John Henderson. Further particulars may be obtained 
on application to Mr. C. T. Millis, who is the Principal 
of the Institute. 


THE INTERNATIONAL ELECTROTECHNICAL 
COMMISSION : 


HE second plenary meeting of the International Electro- 

technical Commission was held in Berlin last week, and 
some 70 delegates were present. Dr. E. Warburg presided 
in the absence of Dr. Budde, and Dr. Lewald welcomed: the 
Commission on behalf of the German Government. The list 
of 80 definitions proposed by the Nomenclature Committee 
was adopted, and German and Spanish equivalents are to be 
added. The recommendations mentioned below as to a 
standard of copper were adopted, and on the recommenda- 
tion of the Italian engineers, certain definitions dealing with 
the terminology of water-power plants were agreed to, to- 
gether with a list of symbols. There was a prolonged discus- 
sion on the question of rating of electrical machinery, and 
some outstanding points have been referred back to the 
National Committees. М. Maurice Leblanc was elected 
President for the next two years, and the Hon. Sec., Col. 
Crompton, and the General Secretary, Mr. le Maistre, were 
re-elected. 

The fourth annual report, which covers the year ended 
Dec. 31st, 1912, has just been issued. The actual report, 
in English and French, is prefaced by a frontispiece con- 
sisting of a reproduction of a portrait of Faraday painted 
by Beatrice Bright, in possession of Dr. E. Budde, the 
present President of the Commission. The report sketches 
the history of the Commission from its inception in 1904, 
and refers to the mecting held last week in Berlin and the 
forthcoming meeting in 1915 in San Francisco. Committees 
are now established in twenty-one countries, and several other 
countries are taking interest in the work. Mention is also 
made of the special committees on nomenclature, svmbols. 
rating and prime movers, and brief summaries are given of 
the nature of the work which is being taken by each. The 
question of an international standard for copper is being 
considered, and recommendations have been drafted by the 
Directors of the National Laboratories at Berlin, London. 
Paris and Washington. An important proposal that was 
brought forward for ratification at Berlin was that the 
kilowatt should be adopted as the industrial unit of mechanical 
as well as electrical power. The symbols committee has 
already definitely adopted the letters I, Е, and R for current, 
E.M.F. and resistance, and has standardised the counter clock- 
wise direction for advance of phase in circle diagrams. 4 
good deal of information as to the constitution and activities 
of the various national committees is included in the report. 


Half-watt Lamps.—We are asked by the General Flectrie Co.. 
Ltd., of 67 Queen Victoria Street, E.C., to state that the Osram 
Works are at the present time manufacturing half-watt lamps 
under full patent rights. and will be in a position to place 
these lamps on the market in the very near future—''at least as 
early as any of the other firms entitled to manufacture this 
type of lamp." 
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THE WIREMEN’S STRIKE 


T HE strike of wiremen employed by the contractors to 
Н.М. Office of Works, came to a conclusion on Monday, 
and the men on strike returned to work on the same con- 
ditions of pay, &c., as before they went out on strike. This 
course was decided upon by a ballot among the strikers 
on Saturday, which gave a considerable majority in favour of 
the resumption of work. It is stated that the men were 
handicapped by want of funds, and that regular strike pay 
was not distributed. The causes of the strike were fully 
given in an article which appeared in our issue of August 28th. 
There had previously been some dissatisfaction among the 
engineering labourers, who had applied for an increase of pay 
from 7d. to 74d., which was recently accorded to the builders’ 
labourers. The Office of Works offered to refer the matter 
to the Board of Trade for arbitration, but in the meantime 
the painters’ strike occurred, and the engineering labourers 
struck "in sympathy," and the wiremen came out with 
them. We understand that the arbitration with regard to 
the engineering labourers’ wages will be proceeded with in 
the ordinary course. 

Last Thursday a number of daily newspapers published a 
communication which had been sent them by the Strike 
Committee, to the effect that the wiring of the official 
residences of the Prime Minister and the Chancellor of the 
Exchequer in Downing Street had been left in a dangerous 
condition owing to the strike. We regret to say that The 
Times, Daily Telegraph, and other papers of good repute, 
published this statement without first taking the precaution 
to ascertain whether it was correct. The Morning Post, how- 
ever, made inquiries at the Office of Works, where they were 
informed that the statement in question was untrue. 

The work that is being done at the two houses in question 
is to modernise the electrical installations, which are about 
twenty years old, but their insulation resistance was good 
and there was absolutely nothing in them which constituted 
& serious fire risk. Had there been any risk of this sort, 
it is fairly obvious that the officials at the Office of Works 
would have simply drawn the fuses. 

Apparently among the majority of daily newspapers апу 
news which has to do with "electrical ” subjects is only suit- 
able for publication if it is of a sensational character, and 
accuracy takes a second place, or no place at all. The daily 
Press already knew by that time that they had been misled 
previously by the strikers' deliberately incorrect announce- 
ments, and vet they accepted this piece of ‘‘ news" on the same 
authority without any endeavour to obtain confirmation of it. 
We referred to some of the previous misstatements in our issue 
of August 28th: another will possibly amuse our readers. 
It was announced that, in some of the rooms of the L.G.B. 
Offices, work was done by candle-light, owing to the electrie 
supply being cut off. On inquiry we find that in one room only 
(in which one or two female typists are employed) candles 
were requisitioned, and examination showed that the cause 
of the ‘‘electric light failure" was merely that the circuit 
switch was off. 


The Co-ordination of Electric Supply.—Under the auspices 
of the Industria! Committee of the Institution of Electrical 
Engineers, Dr. Klingenberg, of Berlin, will deliver an address 
on Thursday, December 4th, on the '' Co-ordination of Electric 
Supplv in Big Cities with special reference to Chicago, 
New York, Berlin and London." Although the address will 
be followed by a discussion it is not regarded as an ordinary 
paper, and will not be printed in advance. 


Obituary.— We have to record with regret the death from 
heart failure on Aug. 20th, at a sanatorium at Homburg, 
at the age of sixty-eight, of Prof. H. Aron, whose name is 
so well known in connection with electricity meters. Prof. 
Aron established the Elektricitütszáhlerfabrik of Charlotten- 
burg. He had been for many years a worker in electro- 


' technical matters, but is best known for the differential pendu- 


lum type of meter which bears his name. Не also developed 
a system of electric clocks, and a design of taximeter for 
cabs. He was a native of Posen, but was educated chiefly in 
Berlin, where for ten years he held the post of lecturer in 
electrical measurements. He was also at one time a teacher 
of physies in the Artillery and Military Engineers’ School. 


An Electrical Fatality.—A curious case is reported from 
America, in which a motor-car running at a very high speed 
collided with a telephone pole alongside some overhead power 
lines. The pole is reported to have been carried some 30 feet. 
and the car became mixed up with the power lines which had 
been brought down, with the result that one of the occupants 
received a fatal shock and others were taken unconscious to 
the hospital. 
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THE 30,000-VOLT CABLE DISTRIBUTION ` 
SYSTEM OF GREATER BERLIN - 


N order to reach the outlying districts of Berlin in an 

economical manner, the Berliver Elektrizitáts-Werke have 
 80,000-volt underground cable distribution network com- 
prising 144 miles of three-core cable (8 x0°0775 sq. in.), in 
the form of two ring mains, one north and the other south 
of the Company's large power. station at Oberspree, 
Oberschöneweide. The following description of the system 
and the cable itself have been compiled from articles which 
have appeared in the  Elektrotechnische Zeitschrift and 
Elektrische Kraftbetriebe ё Bahnen. The south ring has 
three branch mains, two of which are connected at their 
extremities, forming a third ring. There are fifteen large 
(30,000/6,000-volt) transformer stations connected into these 
circuits, and a number of small (6,000/220-volt) stations ‘on 


lron-Strip 


Tarred Jute, Armouring, 


Paper 
Fic. 1.—SEcrioN or 30,000-VorT 
(3x0'0775 sq. IN.) CaBLE. Harr SIZE 


the secondary networks. The total number of substations is 
240, of which 195 are in the form of kiosks containing each 
two 60-kw. transformers stepping down from 6,000 volt to 
220 volt. Both the 6,000-volt and 220-volt networks are 
underground cable. 

The generating pressure at Oberspree is 6,000 volts, and 
this is stepped. up to 30,000 volts for the above system in а 
transformer house, which has been erected adjacent to the 
station. This building is constructed for a total transformer 
capacity of 32,000 k.v.a., but at present only three of the 
six transformers are installed. They are three-phase trans- 
formers, oil-insulated, and as clean water was not available, 
all the transformers, both those in thé step-up substation 
and those in the fifteen step-down substations, are provided 
with forced-draught ventilation. The transformer oil-tank of 
corrugated iron is surrounded by a sheet-iron cylinder, and air 
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Ега. 2.—30,000-Vott CABLE 
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is blown through the intervening space. At the main sub. 
station there are three sets of ventilators each delivering 
1,000 cubic meters of air per minute into an air duct, with a 
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branch to each transformer. Dampers are provided so that 
the air flow can be regulated or stopped entirely in case 
of fire. The air is drawn through a rough filter consisting 
of ninety-five boxes of wood-wool arranged. (in parallel) in 
a steel frame. The 6,000-volt sides of the transformers at 
the step-up substation are connected direct to the main 
station bus-bars, and only the 30,000-volt switchgear is in 
the transformer house. The transformers are in separate fire- 
proof cells with roller-shutter doors opening on to an out- 
side platform, from which the transformers can be run off 
on to a truck for transporting to the repair shop. In each 
transformer, the temperature of the oil is registered by a 
thermometer in the power station. 

The 80,000-volt bus-bars on the first floor of the building 
are divided into three divisions, from each of which two cables 
go out, one to the north ring and one to the south. In the 
oil switches, which are on the ground floor, the contacts for 
the three phases are in separate oil chambers. The circuit 
is made and broken through resistances connected to auxiliary 
contacts, the resistances being arranged outside the oil 
chambers. The switches are closed by hand through chain 
gearing, but are opened by direct-current releasing gear. 

A system of differential protection has been adopted for 
both transformers and cables, but no details are given. It 
is mentioned, however, that the capacity current of the 
pilot cable in event of a short circuit on the system was so 
great that it operated the relays, although the cable protected 
by this pilot cable was intact. This effect was prevented 
by the installation of reactance coils. An apparatus is 
installed in connection with these differential relays to 
indicate at the power station when any cable section has been 
cut out; there is a different indication for each section, and 
the fault is easily located. 


The 30,000 volt cable itself is illustrated in Fig. 1. Its three 
conductors are each 19/1:84 mm., giving 50 sq. mm. section. 
impregnated paper insulation 
between cores and between core and lead is 14°6 mm., and the 
thickness of the lead 3'6 mm., giving a diameter over the lead 
of 747 mm. The total diameter over the jute-covered strip 
armouring is about 90 mm., or 3°55 inches. Each length, after 
immersion in water for 24 hours, was put under a test pressure 
of 75,000 volts three-phase for half an hour, and this was 
tested for the same period at 75,000 volts (single-phase) between 
the three cores and the lead covering. A momentary test was 
also made at 90,000 volts, :.e., three times the working voltage. 
Insulation tests were made on each length before and after 
these high-voltage tests to see that they had not affected the 
dielectric. Tests on 10-metre lengths of cable under oil showed 
that the application of 250,000 volts for a short period did not 
puncture the insulation. The constants of the cable per kilo- 
metre and per phase at 159 C. were :—Resistance, 0°55 ohm. 
(0:564 ohm per mile); three-phase capacity, 0'13 microfarads; 
self-induction, 0°36 millihenry; insulation resistance, 700 to 
1,000 megohms. 

After the whole cable system was laid, a 60 km. (374 miles) 
section was run for half an hour at 50,000 volts, this pressure 
being obtained by over-exciting a generator at the Oberspree 
station, thus running the whole р nt, comprising generator, 
switchgear, transformers, and cable network, at per cent. 
excess pressure. It is interesting to note that the transformers 
were so highly saturated at this pressure that the magnetising 
current compensated for the capacity current of the cable 
system, and the generator actually’ worked with a lagging 
current. To determine the power-factor of the cable and the 
dielectric losses, a Duddell-Mather oe watt- 
meter was employed. At 30,000 volts, 25 cycles, the charging 
current of the 60 km. length of cable was 44 amperes, the 
apparent power 2,280 K.V.A., and the watt-power 45 kw., 
corresponding to a power-factor of only 002, or 2 per cent., but 
after deducting the estimated value of the C*R loss due to the 
charging current, the dielectric hysteresis loss is estimated at 
only 5 kw. 

The short-circuit test showed that the resistance to alternating 
current at 25 cycles was 1:8 per cent. greater than for direct- 
current; at 50 cycles some 6'5 per cent. greater. A temperature 
test, running hours at 90 amperes, 
a current density of 1,160 amperes per sq. in.), showed a 
temperature rise as measured by resistance of only 7° C. 

The whole 30,000 volt system has been in operation for nearly 
two years without mishap. A landslide produced two bad 
kinks in the cable at one point, but the cable held out for 
weeks, until that section was relaid. 

The capacity current of the whole 80,000-volt network is 
162 amperes, corresponding to an apparent load of 8,850 k.v.a. 
This enormous capacity current has a highly beneficial influ- 
ence on the power factor of the system during working hours. 
The step-down substations are similar in design to the sub- 
station described, except that 65-volt storage batteries of 
37-ampere-hour capacity are installed for operating the switch- 
releasing gear. These are charged by small motor-generator 
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sets. The substation lights can be switched over to the 


battery in cases of emergency. There are in all thirty-six 


dividing boxes on the 30,000-volt system. As shown in 
Fig. 2, these aro of ample size, with long smooth porcelain 
insulators which will not collect dust, and give a long creep- 
age surface. Bare copper rods run from these to tho isolating 
links which are on similar insulators. 

The cable is laid direct іп. the ground, about 3 ft. deep, 
and the telephone and pilot wires are laid in the same 
trench. It is protected by a ferro-concrete casing. 1,500 
straight-through connecting boxes of the pattern illustrated 
in Fig. 3 are used on the network. 


Fic. 5.—50,000-Уогт Caste CoxNECTING Box. 


This comprises a sweated-up lead sleeve enclosed in a 


split cast-iron box. The cores at the joint are not separated - 


by distance pieces, as has been usual, but are enclosed in 
cylinders of impregnated paper. Both the inner lead sleeve 
and the outer iron box are filled with insulating compound. 
Special joints made in this way were tested for hours at 
three and four times the working pressure before the method 
was applied to the joints on the system. 

Great care was exercised, in the installation of both these 
and of tho dividing boxes, to exclude all air before filling 
up, and a vacuum apparatus was employed for the purpose. 


NEW VELURIA GLASSWARE 


OME new designs of shades made of the pleasing 

" Veluria" white translucent glass have recently been 
placed on the market by the British Thomson-Houston Co., 
Ltd. (Mazda House, 77 Upper Thames Street, E.C.). Two 
of these are illustrated below. 


The two patterns illustrated have raised decorations of a 
distinctly novel appearance, and they are made for Mazda 
lamps of from 10 to 40 watts. Another pattern has the same 
contour and reflective characteristics as the standard ''inten- 
sive" type of Veluria shade, but has the addition of an 
etched floral design. This reflector is made in four sizes 
to take Mazda lamps ranging from 10 to 100 watts. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


THE I.C.S. STUDENT.—The September number of this 
little publication, which, as тапу of our readers already know, 
is published monthly by the International Correspondence 
Schools, Ltd. (Kingsway, London, W.C.), for circulation among 
their old and new students, contains considerable information 
which should prove of use to those concerned. Among the 
articles of electrical interest we notice one entitled ''Notes from 
a Wireless Operator's Diary." | 

RAILOPHONES.—The von Kramer inductive wireless system 
of telephoning and telegraphing to moving trains from a fixed 
pomy is fully dealt with in a publication which has been issued 

y International Railophones, Ltd. (Prudential Buildings, Cor- 
poration Street, Birmingham). The system was illustrated and 
described in ELECTRICAL ENGINEERING for July 11th, 1912, p. 395. 
A section of line has been experimentally equipped in Germany, 
and the company invite the British railway companies to try 


some of the various modifications of the system over a short 
length of track. | 

* G.E.C. MONTHLY LIST.'"—4As the General Electric Co., 
Ltd. (67 Queen Victoria Street, E.C.), have found it difficult 
to keep their customers posted with all the latest information 
regarding the introduction of new patterns, alterations in 
designs, &c., they have decided to issue monthly a gummed and 
perforated list so that the recipient may insert the various 
arts against the particular pages of the G.E.C. sectional cata- 
ogue to which they refer. The list this month deals with a 
new pattern of “ Geeko ” double-line auto-reset inter-communica- 
tion telephones for wall or table, some new trembler bells, and 
also ЖАЙ nails for wiring work. 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 
“ Electrical Engineering.” 


ELECTRIC LIGHT FITTINGS.—Some very artistic designs 
of electric light fittings are contained in a catalogue of Dutch 
hand-made art metal ware from the “ Cuprera" Art Metal Works 
at The Hague. The sole agents for Great Britain and the 
Colonies for these products are D. N. Dobson & Co. (93 Alders- 
gate Street, E.C.). 

SHADES AND REFLECTORS.—A new leaflet is being circu- 
lated by Siemens Brothers Dynamo Works, Ltd. '(Tyssen Street, 
Dalston), dealing with a new style of opal reflector under the 
name of ''Marbella." "These reflectors have a pleasing appear 
ance, and are very efficient; they eliminate glare, and give a 
pure, soft, white light. Owing to their design and the fact 
that there are no frosted or ground suríaces or angular corners, 
they are exceedingly easy to clean, and do not collect dust. 
They are made in concentrating and distributing types. 
Galleries are unnecessary, as these reflectors have a lj in. hole 
fitting. The leaflet also calls attention to the “‘ Holophane 
Benjamin” steel reflectors, which are specially adapted to indus- 
trial purposes. 


‚А NEW DESIGN OF HEATER 


WE have received from the Edison & Swan United 
Electric Light Co. (Ponders End, Middlesex) particu- 
lars of a new design of quartz heater, made under the Bastian 
patents, which they are introducing for the coming season. 
This heater, which is contained in & well.made brass case 
of elegant design, is suitable for use in drawing-rooms, 
boudoirs, first-class state-rooms aboard ship, or any superior 
apartment. It is usually fitted with two switches and twelve 
Bastian glowers of 1,500 watts capacity, but the same pattern 
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NEW DEsIGN oF Bastian HEATER. 


can be supplied fitted with eight glowers only of 1,000 watts 
capacity. Each heater is supplied with 2 yds. of flexible. 
The overall height is 19 in., the depth is 5 in., and the 
breadth 12 in. The weight is only 10 lb. The twelve glower 
pattern takes from 2 to 14 kw., and the eight glower pattern 
takes from 4 to 1 kw. Our illustration gives a good idea of 
the neat appearance. 
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AT THE GREENWICH GENERATING STATION 
OF THE L.C.C. TRAMWAYS 


S announced in our issue of August 21st, the 

London County Council have invited tenders for 
a somewhat extensive alteration to the main switch- 
gear at their generating station, Greenwich, and an 
. outline of the modification proposed may be of interest. 
The switchgear was constructed in 1905 and at the 
time was considered one of the finest examples of high- 
tension gear, and it may be somewhat surprising to 
find that modifications are required so soon. Through 
the courtesy of Mr. Fell we have obtained a copy of 


of the system by removing the necessity of proviene 
trifureating boxes and by eliminating joints on al 
three phases in close proximity to each other. An 
inspection of the diagram will show that, in the cases 
of Generators 3 and 4, the original cables are being 
retained, but when these engine generators are dis- 
éarded and turbo-generators are substituted, machine 
cables of the same character will then be provided. . 

The capacity of the generator oil switches is being 
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the specification outlining the work for which tenders 
are now invited, and place before our readers the 
salient features of the scheme. 

The switchgear was originally laid out in 1908 for 
eight generators of 4,000 kw. capacity each, and four 
of these generators were originally installed. At a later 
period, when extensions became necessary, turbo- 
generators of 5,000 kw. capacity were fixed in place of 
the reciprocating units originally contemplated. In 
common with most users of turbo-generators of large 


size, the Council's engineers have experienced trouble — 


on short circuit, and the effect of 30,000 kw. plant 
capacity behind the short has been in several cases 
somewhat disastrous, so much so that a modification 
of the switchgear has been considered desirable. 

A general lay-out of the switchgear of the station is 
shown on the diagram above, and the alterations are 
also indicated. In the first place, the existing three- 
core lead-covered cable and cable boxes connecting the 
machines to the switchgear, and the various parts of 
the switchgear to one another, are being replaced by 
-single-core cables insulated with paper to a radial 


increased to render them capable of breaking heavy 
currents on short: circuit. This is being done for each 
generator, and at the same time two massive oil 
switches are being provided for interconnecting the 
two halves of the bus-bars. It will then be possible 
to run the two halves of the station as separate 
systems, and duplicate synchronising gear will be 
required for coupling the halves together. One of 
these interconnecting switches will normally be kept 
open, but the other will be used for dividing the 
system in cases of accident, and to render the dis- 
rupturing effect under short circuit less harmful, 
reactance coils will be provided in series with the 
switches. 

These reactance coils take the form of three single- 
phase coils, wound upon laminated cores with an air- 
return circuit, the coils being immersed in oil and 
provided with water cooling tubes. This form of re- 
actance was chosen, as the coreless type wound upon 
concrete spiders was inadmissible owing to the large 
amount of structural steel work in the station which 
would become heated due to the stray fields. The 
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coils will have a combined reactance at full load of 10 
per cent.* under the very worst conditions. Thus the 
current rise on short circuit will not exceed ten time 
the normal full load current. 

In a similar manner, external reactance coils are 
being provided in each of the six turbo-generator cir- 
cuits, which, with the internal reactance of the 
machines themselves, provide a total reactance of from 
12 to 18 per cent., sufficient to limit the instantaneous 
short circuit to a figure not exceeding seven to eight 
times normal full-load current. 

The machines at present are controlled by reverse- 
current relays which have not in every case proved 
satisfactory, and im order to disconnect a machine on 
the development of a short circuit, and before there 
has been time to damage the windings materially, 
balanced current relays will be provided on each 
machine circuit, with an additional inverse time relay 
to trip on heavy overloads. 

As an additional precaution, and to prevent damage 
being done whilst a crippled machine is being shut 
down and is still running owing to the inertia of the 
revolving parts, short-circuit switches will be provided 
for short-circuiting the fields of the excitors. These 
switches will be automatically operated whenever the 
above-mentioned relays trip. | 

In addition, various óther apparatus of a minor 
character will be provided, but the most intricate part 
of the work will be the safe substitution of the new 
apparatus for the,old, in a station normally running 
twenty-four hours per day, and to enable this to be 
done various expedients have been devised. 


* That i» to sav, at fall load current, the voltage across the reactance will be 
10 per cent. of the voltag:, per phase; in this case 380 volts, as the voltage 
between phases of the (star-connected) generators is 6,600, 


BY PRACTICAL MEN 


RULES. 

Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen sn actual practice. 
Questions which we consider of sufficient general tnterest to our 
readers will either be replied to under “Answers to Corre- 
spondents," or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS: A fee of 108. will be paid for the answer which 
we consider shows the greatest теты, and 58. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
аз well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, 1f, in his omnion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, tf unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and tf diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both зп 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,355. 

Ventilation is required in a static transformer chamber to keep 
the transformer as cool as possible. Show how the size of 
openings is determined, how the difference in level between inlet 
and outlet louvres will effect the size, and how the cubic 
contents of the chamber affects the question. Assume two 
200 k.v.a. oil-cooled transformers in a chamber 10 ft. by 8 ft. 
by 12 ft. high. Calculate the size of nett opening required, and 
show the difference if a chimney is built to a height of 20 ft. 
above ground.—'' Атк Svpprv."' 

(Replies must be received not later than first post, Sept. 18th.) 
ANSWERS TO No. 1,353. 


A three-phase induction motor with squirrel.cage rotor runs 
clockwise. Another similar motor, from the same makers, runs 
anti-clockwise; both are coupled up to a star delta switch, aud 
to same sketch, which is standard. Having a quantity of these 
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motors running, it is desired not to change over the mains at 
the starter. Can the right rotation be obtained by altering an 
of the six connections at motor end, and run satisfactorily with 
load 7—‘‘ Motor.” 

The first award (10s.) has been made to “Н, J. E." for 
the following concise reply :— ` | 

Assume first, for the connections as shown in Fig. 1, 
that the motor starts up, and runs in the wrong direction. 
In order to alter the direction of rotation, the ends of 
two of the phases must be changed over, as in Fig. 2, 
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where ends 1 and 8 of phases 1,2 and 3,4 have been inter- 
changed. Moreover, in order that the connections for the run- 
ning position of the switch shall be correct, the star ends 
2 and 6 of phases 1,2 and 5,6 must be changed over. This 
is shown by the full lines in Fig. 3; the dotted lines indi- 
cating the old connections. 

The second award (5s.) has been made to ** W.R.S.," whose 
reply, slightly abbreviated, is as follows :— 

The normal connections are shown in Fig. 4. The stator 
windings A, B, C, are connected to fixed fingers, and when 
these fingers are engaged by the movable contacts along 
the line s, the windings are star-connected, as in Fig. 6, 
the fingers 4, 5, 6, being connected together to form a 
neutral point. When the contacts engage along the line 
d, the windings are connected in delta, as in Fig. 7.  Reversal 
of rotation can be secured by changing the connections, as 


Fig.7 


Fige Fig.8. 
shown in Fig. 5. Тһе winding A is disconnected from its 
neutral-point finger 4 and connected to the neutral-point finger 
5. The leads from the winding B are crossed; one goes 
to the neutral-point finger 4, and the other to the finger 7, 
to which the winding C was previously connected. The wind- 
ing C is connected to the finger 8 in place of the winding 
B. With the switch ín the position s, the windings are 
star connected, as in Fig. 8, and in the position d they 
are delta connected, as in Fig. 9. The change of con- 
nections is equivalent to interchanging phases 2 and 3 at 
the switch. If the switch employed is of a different type: 
the connections will be similar, and the necessary changes 
may be traced easily from Fig. 5. 
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ELECTRIC TRACTION NOTES — 


A report on & recent tramcar accident in Newcastle has 
just been issued by Lieut.-Col. P. G. Von Donlop. While & 
car with a handbrake, which, owing to a broken link in the 
chain, could only be worked from the rear end, was being 
taken to the car-sheds, it got out of control and ran into 
a car ahead of it. Owing to the trolley having been taken 
off the line, the magnetic brake was inoperative, and the car 
started away from rest on a gentle incline, and the hand- 
brake was not applied by the conductor, nor did the driver 
exercise any supervision on the conductor's action. The 
report points out the advisability of the Westinghouse magnetic 
slipper brakes being workable by hand as well as electrically. 

An entirely new system of electric traction will be put 
into operation on the Norfolk & Western Railway, West 
Virginia, U.S.A., next January. Current will be supplied 
to the locomotives at 11,000 volts, 25 cycles, and a com- 
bination of a transformer and a rotating induction machine 
on each locomotive will convert this to two-phase 750 volts 
for the motors, which will be of the normal synchronous 
polyphase type without commutators. There will be four 
motors on each locomotive, with a total continuous rating 
of 1,800 h.p.at fourteen miles per hour. Each motor will have 
windings for producing either four or eight poles, giving 
two synchronous speeds of twenty-eight and fourteen miles 
per hour respectively. The wound rotors will give, further, a 
synchronous speed of seven miles per hour, with cascade 
connection, and allow of resistance being inserted for 
" Starting and for intermediate speeds. Two of these 130-ton 
locomotives will be used for each train of 8,250 tons weight. 
These trains carry principally coal from the Pocahontas coal- 
field. The motors will be geared in pairs through а jack. 
shaft crank and eccentrics to the driving wheels, the gear 
ratio being 18 to 85, and the driving wheels 62 in. in diameter. 
The contract with the Westinghouse Co. provides for twenty- 
six such locomotives, together with track equipment, trans- 
former substations and 27,000 kw. in generating plant. These 
polyphase motors were chosen as against single-phase com- 
mutator motors on account of space limitations and lower cost, 
and the possibility of regenerative and safer braking on the 
heavy down grades. 

The single-phase commutator motor designed by Mr. Е. 
F. W. Alexanderson, of the General Electric Co., U.S.A., 
some particulars of which were given in a paper before the 
American Institute of Electrical Engineers in 1908, has given 
sueh satisfaction on motor coaches of the New York, New 
Haven & Hartford line, that new equipments of the same 
design have been ordered. The motor is fully described in 
an article by Mr. Alexanderson himself in the Elektro- 
technische Zeitschrift of September 4th. It is & repulsion 
motor at starting. The heavy starting current is induced in 
the rotor, this reaching 1,200 amps. with a current of only 
500 amps. in the contactor circuit. After a certain speed 
is reached, the windings are changed over to a combined 
series-repulsion connection, giving ‘a better efficiency at high 
speeds. These motors are designed for 25-cycle operation, 
and it is stated that at this frequency the life of the brushes 
is as good as is obtained with a normal direct-current traction 
motor. The rotor acts as a ventilating fan, sucking air 
in through openings in the stator, and blowing it out at the 
commutator end. This method of cooling is said to keep 
the motor both cooler and cleaner than that of forced ventila- 
tion from outside. A locomotive with four 400-h.p. motors 
of the same design has just completed a several months’ 
tert satisfactorily. 

The twelfth Annual Conference of the Municipal Tramwavs 
Association will be held at Sheffield on Sept. 23rd to 26th. 
On Wednesday, 24th, after the reception by the Lord Mayor, 
Mr. A. R. Fearnley will deliver his presidential address, and 
Papers will be read on Platform Fare Collection, by Ald. S. 
Flint (Leicester), and on Maintenance of Paving, by Councillor 
W. C. Fenton (Sheffield). The Paper down for the Thursday 


is " Urban Passenger Transport,' by Mr. J. B. Hamilton, 
General Manager Leeds Tramways. Visits to works will be 
paid in the afternoon, and the annual dinner is fixed for 
the evening. | 

With reference to the note on page 498 of our issue for 


August 28th, a revised scale of wages for motormen and 


conductors upon the Ashton Corporation tramways and the 
Stalybridge Joint Board's lines has been agreed upon, and 
the long dispute between the employees and the Corporation 
has now come to an end. | 

The Special Committee recently appointed by the Bristol 
Corporation to consider as to whether they should take over 


.the Bristol Tramway Co.'s undertaking has called in Mr. 


J. B. Hamilton and Mr. J. F. C. Snell to advise them on 
the matter. -As the result of the report of these two gentle- 
men, the Committee recommends the Corporation to apply 
to Parliament for powers to work the Company's undertaking 
if it should decide subsequently, as it may do, to acquire it. 


TELEPHONY AND TELEGRAPHY 


QNCLUDING WIRELESS) 


The accounts of the Pacific Cable Board for the year ended 
March 31st, 1918, which have just been published, record a 
total expenditure of £200,170 (including an annuity payment 
for the replacement of capital of £77,545, & contribution of 


. £2,048 to a provident fund, and £30,000 transferred to cable 


repair, reserve and renewal fund), and the receipts were 
£167,901 (of.which £166,027 were actual traffic receipts), to 
which must be added the Government grant in aid of £27,645 
and £18,782 brought forward from last year. There was thus 
the slightly lower balance of £14,157 to be carried forward. 
The aggregate capital expenditure now stands at £1,993,584. 
The report states that the cable and landline extensions 
described in last year's report between Australia and New 
Zealand have been duly completed by the India Rubber, Gutta 
Percha and Telegraph Works Co. and Siemens Bros. & Co., 
at a cost of about £177,730, which sum was drawn from the 
renewal fund. New electric light and refrigerating plant 
is being installed at Fanning Island. Some slight ads ust- 
ments of tariff have been made, and in all 2,670,575 words have 
been dealt with in the messages transmitted during the year. 


' The Hon. Thomas Mackenzie, High Commissioner for New 


Zealand, has been appointed to fill the vacancy on the Board 
caused by the retirement of Sir W. Hall-Jones, and Mr. A. S. 
Baxendale, London Manager and Secretary, has resigned his 
position, but the vacancy had not yet been filled at the date 

of the report. , : 

It is stated that of the £50,000 voted by the Australian 
Commonwealth Government for the construction of wireless 
telegraph stations in Australia, £40,000 has already been 
expended. Stations have already been completed, and busi- 
ness is being transacted at Melbourne, Sydney, Fremantle, 
Adelaide, Hobart, Brisbane, Thursday Island, Port Moresby, 
Rockhampton, Cooktown, Geraldtor, Mount Gambier and 
Esperance. A number of others are nearing completion. 

In a few months’ time it is expected that the Post Office 
will be opening a full automatic telephone exchange in 
Darlington which will have an equipment of 800 lines, this 
being supplied by the Western Electric Co. 

In New Zealand automatic telephony is also making con- 
siderable progress. The New Zealand Government has 
accepted the Western Electric Company’s tender for full 
autcmatie telephone exchanges in the chief towns. At 
Wellington three central exchanges will be erected succes- 
sively for 1,300, 600 and 2,800 lines, and in addition there 
will be three sub-exchanges. At Auckland the exchanges and 
suh-exchanges will total 6,810 lines; in Blenheim, Hamilton, 
and Oamaru 600-line exchanges will be erected, and at 
Masterton an 800-line exchange. These will all be on the 
Western Electric Company's own system, similar to the one 
which is being equipped in this country at Darlington as 
mentioned above. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 
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(This Patent Record ts compiled by our oum Editorial Staff and ts Strictly Copyright.) 


Specifications Published September 4th, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate conimunicators of inventions from abroad. 


11,479/12. Alarms for Wireless Stations. W. Н. SHEPHARD 
and A. E. McKecuniz. The alarm is constructed so that an 
audible signal is given when a message is about to be received, 
but which is inoperative during the reception of the message. 
This is provided for by the connections to the telephone switch 
arm. A metal ball or pivotted weight is normally held up by 
an electromagnet which, when the message is signalled, is re- 
leased, but is returned when the telephone switch hook is moved. 
Three figures. 

18,371/12. Mercury Vapour Lamps. B.T.-H. Co. (G. E. Co., 


U.S.A.). A silica envelope of limited volume free from idle: 


condensing space, contains a solid anode and a mercury cathode. 
Some liquid mercury is contained in a pocket near the anode, so 
as to be vapourised by it. Five figures. 

18,422/12. Alarm Signals for Wireless Stations. J. T. SIBLEY. 
Alarm signals are sent only when required, depending on the 
length of the signals transmitted. The alarm circuit is closed 
by a solenoid whose action is retarded by a dash-pot or brake for 
а predetermined time, equal to the length of the alarm signals 
chosen. Two figures. 

18,444/12. Starting and Lighting System for Automobiles. 
W. E. Laxe (J. B. M. Elec. Co., U.S.A.). The dynamo has two 
armature windings and a subdivided shunt field winding and 
an opposing series winding. For engine starting one armature 
winding is used, and for running as a dynamo the other winding 
із used. Control is effected through regulating vibratory 
switches and hand switches. One figure. 

19,054/12. Heating Elements. С. Б. Выліхс. The resistor 
is wound on a former of china clay or other fireproof material 
with notched flanged edges, so that an air space exists between 
the wire and the former. The former is made with ribs at the 
back for strength, and it may be mechanically strengthened by 
an embedded crimped iron wire. Distance pieces between the 
edges may also be provided. Three figures. 

9,064/12. Thermal Storage Ovens. Н. J. PiPER and R. A. 
BrRipGWaTeR. The oven is made airtight and the double walls 
contain slag wool or a similar bad heat conductor. Metal 
masses heated by radiators in the walls have sufficient heat 
capacity to maintain a cooking temperature for a considerable 
time after the current is cut off. Six figures. ! 

22,419/12. Tirrill Regulators. А. A. TinRILL А contact 
lever actuated by a coil energised from the circuit to be re- 
gulated is provided. This lever is connected to another lever 
which is oscillated by a coil, not directly dependent on the 
variations in the exciter circuit, so as to engage and disengage 
the contact lever and its fixed contact. Two relays are controlled 
by the regulator. One of these varies a shunt to a resistance 
in the exciter field circuit, and the other controls the main 
coil of the regulator. Five figures. 

26,809/12. D.C. Circuit Breakers. British WESTINGHOUSE 
Co. The trip-coil of a D.C. circuit-breaker is connected in series 
with a condenser, and as a shunt to the circuit to be protected. 
Two figures. 

28,042/12. Multiplex Wireless. S. D. WirLiAMs. In a non- 
synchronous system of diplex, duplex, or multiplex wireless 
telegraphy or telephony, & continuously rotating commutator 
with sets of contacts for putting the aerial in direct communica- 
tion for periods of equal duration alternatively with the trans- 

mitter and receiver is used. One figure. 

'  1,948/15. Warning Signals on Railways. Б. W. PEARSON. 
On the approach of a train to a distant signal a bell is rung 
in the signal cabin or at a level crossing. А bell and visual 
signals may also be provided in the cab of the engine. The 
switch controlling the alarm circuits is actuated by the wheels 
of the train. Five figures. 

5,040/13. Wireless Transmitters. C. «нос. The signals sent 
out by a transmitting station are controlled over a telegraph line 
by a number of relavs of the kind in which an iron armature is 
retained in its inoperative position by residual magnetism, and 
can be released by weak telegraphic currents. These currents 
are distributed to the relay through commutators, so that each 
single relay has a longer time for the performance of its func- 
tions than if a single relay were used. 

10,154/15. Telephone Relay. Е. Magoraxa. The telephonic 
currents pass through an elastic conductor stretched across a 
magnetic field. The resulting movements of this conductor 
produce changes in a microphonic contact or in the resistance 
of a liquid jet through which the main circuit to be controlled 
is closed. It is anticipated that this relav may also be used 
with oscillatory systems in wireless telephony. One figure. 


Specifications Published To-day 
The following Patent Specitications will be published to-day, and 
will be on sale at the Patent Oftice Sales Branch, 25, Southampton 
Buildings, Lonaon, W.C., at the price of 8d. each, post tree. 
ies ot some of the more upportant of these patents will 
appear tn our next issue. 

Arc Lamps: DALFOUR and HrreHEN, 19,264/12; B.T,-H. Co. 
(С.Е. Co., U.S.A.), 21,526/12. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: B.T.-H. Co. (G.E. Co., U.S.4.) [Motor control] 16,806/12 
and 22,664/12; Hanpcock, рукеѕ and DUDDELL [Switchgear and 
signals operated. by resonance] 6,772/13; W.E. Co. (W.E. Co., 
U.S.A.) [Flexible conductors] 10,164/13; Franz [Control of 
series-connected apparatus} 15,502 /13. 

Dynamos, Motors, and Transformers: BurLock [Convertors] 
19,000/12; Girvin [High-pressure D.C. dynamos] 22,270/12. 

Electrometallurgy and Electrochemistry : GiviLINI [Aluminium 
nitride production] 25,874/12; Jounson (Deutsche Gold and 
Silber-Scheide-Anstalt) [Alkali metal production] 1,933/13; 
Loseck [Milk sterilisation] 14,249/13 and 14,256/13. 

Heating and Cooking: Сев. Siemens [Non-metallic heating 
elements] 7,932/13. 

Ignition: Ritey (Spark plugs} 23,404 / 12. 

Incandescent Lamps: WESTINGHOUSE METALLFADEN GLUH- 
LAMPENFABRIK [Tungsten and molybdenum wire filaments] 
50,162/15; A.E.G. [Lamp-manufacturing machines] 14,433/13. 

Instruments: CoPrANs [Liquid conductivity] 19,115/12. 

Switchgear, Fuses and Fittings: PoLLAK [Pressure regulators 
for variable-speed generators] 16,782/12; КіғІм [Snap switches] 
19,0/5/12; STERN and BritisH Ever-Reapy Erec. Co. [Switches 
for hand lamps] 19,451/12; B.T.-H. Co. and Watson [Auto- 
matic dynamo regulators] 26,597/12; Sıemens Dynamo Works 
and Вогтох, 27.874/12; Happan (Ludenschreider Metallwerke 
А.-С.) [Swan contacts] 29.372/12; CLEMENS and MONARCH 
REFILLABLE Fuse Co. [Refillable fuses) 3,573/13. 

Telephony and Telegraphy: GinARDEAU [Indirect excitation of 
oscillatory circuits] 11,703/12; AuroMaTIC TELEPHONE МЕС. Co. 
(Automatic Elec. Co., U.S.A.) [Signalling] 19,255/12; Акт. 
L. M. Ericsson & Co. [Trunk line switchboard clock control) 
11,658/15; Ртвплкев [Production of alternating or pulsating 
currents} 16,917 /15. 

Traction: TerLow [Trolley collectors] 16,549/12; Von KRAMER 
[Traffic regulation and control] 19,467/12; Tarrant and SYKES 
[Signalling] 10,063/13. 

Miscellaneous: Davies [Clock movements] 18,654/12; Bryan 
and Мосхтғовт [Controlling valves] 19,203/12; Stern and 
British Ever-Reapy Errc. Co. [Portable lamps] 19,318/12; 
Severy and SiNcLAIR [Pulsation timing devices for electrically- 
driven musical instruments] 19,870/12; B.T.-H. Co. (G.E. Co., 
U.S.A.) [Vacuum glass containers with sealed-in conductors] 
23,775/12; Snook and KELLY [X-rays] 24,046/12; Watkins 
[Adjustable condensers] 2,238/13; A.E.G. [Clocks] 6,954/15; 
Siemens ScHuckERT [Regeneration of transformer oil] 8,130/13. 
The following Specifications are open to Inspection at the Patent 

Office before Acceptance, but are not vet published for sale. 

“Dynamos and Motors: WnrrEsIbE [Motors] 18,178/15. 

Ignition: REgNAvuLT [Engine self-starter] 18,252/13. 

Incandescent Lamps: Popszus [Manufacture from refractory 
material of parts of incandescent lamps] 18,523/13. 

Switchgear: S1rMENS-SCHUCKERT, 17,532/13. Ea 

Miscellaneous: Ѕхоок [X-rays] 16,853/15; MÖLLER [Separation 
of suspended particles from gases] 18,357/13; Bruns [Remote 
control of valves] 18,526/13. i 


Grant of Patent Allowed 
16,821/12. Sewing Machine Lighting. J. M. WALLWIN. 
The grant on this application, though opposed, has been allowed. 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Distributing Systems, &c.: JoHnson-LUNDELL ELec. TRACTION 
Со. (№. Lundell, U.S.A.) [Control of compound wound motors 
for overbalanced lifts, &c.] 11,304/03; Stemens Dynamo WORKS 
and Н. B. Poynper [Speed control of polyphase induction 
motors using auxiliary motor-generator] 11,873/07. : 

Dynamos, Motors, and Transformers: B.T.-H. Co. (С.Е. Go., 
U.S.A.) [Traction motor field magnet spools] 11,444/04; J. B. 
Brooks and Е. Н. Arsrow [Induction coils] 11,170/08. 

Electrochemistry: Q. J. ATKINS [Cells and electrodes] 11,470/04. 

Instruments and Meters: M. KALLMANN [Calibration] 28,049/06. 

Traction: W. P. THomeson (W. H. Arnold, U.S.A.) [Bearings 
for trollev wheels] 11,056/08. 

Miscellaneeus: S. О. CowPrn-Cores [Electroplated lamp re 
flectors] 12,005/07; W. S. STELJES [Secondary clocks] 25,577 08. 
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us to explain here the numerous 
advantages and uses of the D.G. 
Adjustable Reading Lamp. We have 
therefore compiled a small folder giving 
illustrations and diagrams of the Lamp, 
| detailing the cleverly constructed Re- 
READING volving Shade, and the benefits to 
TABLE the eyes derived from its use, the m 
ш — scientifically а d 
STUDY | y designed Reflector, etc. | 
ac Write or ‘phone for a supply of 
PIANO this literature with your name 
DESK | and address overprinted free 


of charge. 
LAMP 


— 


This is only 
ONE LAMP, 
but can be 
adapted to the 
above uses 


and more. LONDON: 1, Felix Street, S.E. EE 
| DRAKE ~ 


MANCHESTER: 47, Spring Gardens. 


PRICE 
1 | (3700, City.) 
£] 4s. GLASGOW : 50, Wellington Street. 
including T (2198, Argyle.) 
nciu 
Flex. Plug, and LIMITED LIVERPOOL: 31, School Lane. 


Lamp Adaptor. * (754, Royal.) 
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on machining 


small intricate pieces when the most complicated 
parts can be cast in a finished state by 


with one stone !!! 


Increase your revenue and 
reduce your maintenance 
charges by using the 


“ PRANA” 
Die finished Castings 


HOLES, SLOTS, ete, CAST to 
Pies PERFECT SIZE! ABSOLUTE 
Noc ACCURACY GUARANTEED 
Electrical Fittings ud Electric Cockers ean FOR ALL REPETITION WORK 


CANNINGS HANDBOOK ON dw ripe rod Кеса for etc 
POLISHING, ELECTRO-PLATING & LACQUERING. dfe 


, Fully Hlustrated. Price 2s. 3d. post free. Abroad, 2s. 6d. | Е MA AERATORS, Ltd 
W. CANNING & CO., BIRMINGHAM. Le ЫШ UPPER EDMONTON 


LONDON: 18/20, ST. JOHN’S SQ., CLERKENWELL, E.C. LONDON, М. 
MENTION BOOK EBA. 


“NEW BASTIAN” METER 


How to Kill two ИШ Why waste time and money 
| 


ELECTRICAL PORCELAIN | TheMicanite &Insulators Co.,Ltd 


оғо WALTHAMSTOW, 
HIGHEST QUALITY London, E. 
JAMES MACINTYRE & CO., LTD., 


come sanc" | с: 
BLAKE & INSULATING STAPLES T ou 


MOSSES & MITCHELL, wit SUGO co LT 


Chiswell Works, 122-124, GOLDEN LANE, E.C. WESTMINSTER 


manufacture 

CABLES for Telegraphy, Telephony, Lighting and Power, BELL WIRES, TELEPHONE 
CORDS and FLEXIBLES, India-Rubber and Gutta-Percha Insulated WIRES, SHOT-FIRING 
WIRES, DYNAMOS, BALANCERS, BOOSTERS, MOTOR-GENERATORS, ROTARY 
CONVERTERS, PETROL-ELECTRIC SETS for Country House Lighting, Yacht and Ship 
Lighting, and Isolated Plants generally. MOTORS for all classes of service, SWITCHBOARDS, 
INSTRUMENTS for Telegraph and Testing Purposes: POWER SWITCHBOARDS for Tele- 
graph and Telephone Purposes: PRIMARY BATTERIES (Leclanché, Daniell, Bunsen, &c.), 
INSULATORS, INSULATING TAPES and JOINTING MATERIALS, RUBBER 
INSULATING GLOVES, &c., &c. 


SILVERTOWN 


MANUFACTURES HAVE ALWAYS BEEN NOTED FOR EFFICIENCY 
AND A HIGH STANDARD OF WORKMANSHIP AND FINISH. 
Estimates and Price Lists on Application. 


HEAD OFFICES : 106, Cannon Street, London, Е.С. WORKS : Silvertown, London, E 


BRANCHES: 
HOME. Belfast, Birmingham, Bradford, Bristol, Cardiff, Dublin, Glasgow, Liverpool, Manchester, Newcastle-on-Tyne, 
Portsmouth, Shefheld. 
ABROAD.- Adelaide, Erisbane, Buenos Ayres, Bulawayo, Calcutta, Christchurch (N.Z.), Durban, Hobart, Johannes- 
burg, Launceston’ Melbcurne, Perth, Sydney. 
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LOCAL NOTES . 
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Carlisle: Electricity Undertaking.—The late City Electrical 
Engineer, Mr. S. Т. Allen, has, at the request of the 
Electricity Committee, issued a statement upon the electricity 
undertaking for the year to March 3lst, 1913. In this 
he points out that although the net profit is much lower than 
in the previous year, а large amount of capital expenditure 
has been charged to revenue, including £1,560 for a new 
switchboard. Nevertheless, the reduction in the net profit 
was only £1,234, in spite of other items of capital expenditure, 
in addition to the one mentioned above, being charged to 
revenue. The working expenses were the lowest on record, 
and only in one item has there been any increase, viz., that 
of fuel, which went up from 0'224. to 0'28d. per unit. The 
revenue account showed an increase of £1,498, notwithstand- 
ing that the average price received per unit sold had gone 
down from O0'76d. to 0'72d. During the year three miles 
of new mains were laid. 

Hastings: Street Lighting.—A uniform charge of £5 14s. 
each per annum has been agreed upon with the Electric 
Lighting Committee for those public lamps containing two 
incandescent burners. 

Hebburn: Fusing of Cables.-—The Board of Trade is to 
hold an inquiry into an explosion which took place a short 
time ago, through the fusing of an electric cable, which 
resulted in a fatal accident. Since that accident, other com- 
plaints have been made by residents along the routes of 
mains as to strong smells of bitumen in their houses, which, 
it is alleged, are due to the electric mains. 

King's Lynn: Electricity Accounts.—There was а gross 
profit of £3,790 upon the electricity undertaking last year, 
and the net revenue account, including £2,038 from the 
previous year, was £5,828, after meeting capital charges and 
transferring £300 to relief of rates’ The balance of £2,388 
is carried forward. SE | 

Leeds: Purchase of Roundhay Co.—The Finance Com- 
mittee propose to purchase the Roundhay & District Electric 
Lighting Co. at a cost of £12,390, plus £500 for liquidation 
purposes, the taking over of the Company's liabilities, and 
the making good of the Company's overdraft at the bank, 
making a total! expenditure of between £16,000 апа £17,000. 
When the matter came before the City Council last weck, 
objection was taken to the proposition on the ground that 
the Electricity Committee had not been consulted, and in 
order to allow this to be done the recommendation was with- 
drawn for a month. 

Middleton: The Electric Power Co.—The Corporation has 
agreed to the Lancashire Electric Power Co. supplying the 
Calico Printers’ Association, Ltd., with power. It is satis- 
factory to note that the Corporation has taken up the attitude 
not often adopted under similar circumstances, that, as 
they theniselves are unable to supply this consumer, who 
is in their own area, they think it their duty to allow the 
Power Co. to do 80. 

Portsmouth: Electricity Accounts.—After meeting capital 
charges, there was а net profit of £3,112 on the working 
of the electricity undertaking last year. Of this amount 
£2,500 has been transferred to relief of rates, and £500 to 
reserve. The number of units sold was 3,780,860. 

Redditch: Position of Electricity Undertaking.—As reported 

in our columns, a special committee of the Corporation a 
short time ago made а special investigation into the position 
of the electricity undertaking, and made certain recommenda- 
tions. The newly appointed Engincer has now informed the 
Committee that there is no stand-by machinery, and that 
a breakdown of the turbine at any time would mean a total 
failure of the supply. This report has once again disturbed 
those members of the Council who are opposed to the under- 
taking being retained, and notice has been given of a resolu- 
tion calling upon the Clerk to convene a town meeting to 
consider the advisability of selling the undertaking, in view 
of the necessity for further capital expenditure as revealed Ьу 
the Engineer's report, and also in view of the heavy losses 
which the undertaking has involved during its fourteen years’ 
existence. . 
' Stirling: Proposed Purchase of Electricity Undertaking.— 
With reference to the recent notes in these columns regarding 
the proposal of Messrs. Balfour Beatty & Co. to purchase the 
electrical undertaking, and to convert the horse tramways to 
electrie traction, this firm has now been asked to submit 
details of their offer. 
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West Hartlepool: Waste Heat Power Station.—All the con- 
sumers on the mains of the Corporation have now been 
transferred to the new waste heat power station 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 

Bacup.—4A loan of £1,800 fer additional Н.Т. feeders is to 
be applied for. 

Batley.— Iwo new substations are to be built. 

Braintree.—The Council has appointed a consulting engineer 
to report upon an electric lighting scheme. 

Cardiff.—A loan of £30,500 is to be tuken up chiefly for 
new turbine plant at the Roath power station. 

Carlisle.—An expenditure of £4,300 in connection with the 
H.T. supply has been sanctioned. 

Eastbourne.—A loan of £3,000 for additional mains is to 
be applied for. 

ll:kley.—Complete power-station 
Engineer, Mr. George Wilkinson. 
advertisement on another page.) 

Leek.—Various cable extensions are to be made. 

Lurgan.—The Council has under consideration a report by а 
consulting engineer upon an electric lighting scheme. 

Plymouth.—An inquiry has been held concerning a loan of 
£5,500 for extensions of the plant at the electricity works. 

Port Elizabeth. Considerable extensions are to be carried 
out to the electrical undertaking. Their urgency is so great 
that, owing to the absence through illness of the Council's 


equipment. Consulting 
October 6th. (See 


. Electrical Engineer, & temporary engineer is to be engaged to 


take charge of the extension scheme, says the British € South 
African Export Gazette. | 

Royton.—Mr. S. W. Newington, Chief Electrical Engineer 
to the Oldham Corporation, has reported upon an electric 
supply scheme for this district. 

St. Anne’s-on-Sea.—The L.G.B. has sanctioned a loan, of 
£3,000 for mains and services. 

Salford.—A loan of £2,000 is to be taken up for the con- 
version of a portion of the three-phase bulk supply at 6,600 
volt to 3,000 volt two-phase supply. 

Teignmouth.—Mr. E. M. Lacey has been retained to- 
report upon the supply of electricity in Teignmouth and 
Shaldon. 

Warrington.—Dlant extensions. 

Wigan.—One 1,500-kw. turbo-alternator, jet condenser and 
pipework. Borough Electrical Engineer. 

Wolverhampton.—Two electricallv-driven centrifugal pumps 
are to be installed at the waterworks at an estimated cost 
of £650. 

Worcester.—A recommendation by the Electricity Com- 
mittee to instal a wet air filter plant for the 1,500-kw. turbo- 
alternator at the power station has been confirmed. This 
decision is the direct outcome of the discussion at the I.M.E.A. 
Conference this year. 


Wiring 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 


Battle.—With reference to the note on page 496 of our 
last issue, notice has been given by one of the Guardians 
to rescind the resolution authorising the installation of electric 
lighting at the workhouse. 

Bridgwater.—Finlargement of hospital (£5,000). 

Cheltenham.—New municipal offices. 

Dublin.—Cinematograph theatre in Henry Street. Architect, 
B. Crewe, 75 Shaftesbury Avenue, London. 

Eastbourne.— Electric lighting of workhouse. 

Halifax.—New cinematograph theatre. 
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ELECTRICAL 


Leigh (Lancs.).—Secondary School. уе 
Malvern.—New elementary school. 
Manchester.— Extensions to Education Offices in Deansgate 


(£5,000). 


Sheffield.— Extensions to Town Hall (£42,800). 
Stockport.—Trades hall. Architects, Swann & Stockton, 


St. Peter’s Chambers. 


Swansea.— New nurses’ home (£6,500). 


Miscellaneous 
Austraka.— Eighteen flame arc lamps and accessories are 


required by the Victorian Railway Commissioners.—The New 
South Wales Government Tramways require thirteen 600-volt 
D.C. motors with field rheostats.—A common battery multiple 
switchboard and eight automatic switchboards are required 


by the Deputy Postmaster-General, Melbourne. 


Further par- 


ticulars, 73 Basinghall Street, London, E.C.—The City of 
Melbourne requires 9,147 yds. of lead-covered cable, and 
three 250-k.v.a. three-phase transformers. Messrs. MclIlwraith, 
McEacharn & Co., Biliter Square Buildings, Е.С. 


Tenders are invited for the overhead electrical equipment 


and overhead transmission mains for the Melbourne suburban 


railways. 


for the docks at the Piræus. 


(See advertisement on another page.) 
Greece.—A 10-ton and ‘a 6-ton electric crane is required 
Chairman, Harbour Board. 


Sept. 30th. 


fittings for Guardians. 


400-volt circuits by the Dunedin Town Council. 


London: Mile End.—A twelve months’ supply of electrical 
Clerk, Bancroft Road, Mile End. 
New Zealand.—A.C. voltage regulators for 3,000-volt and 


Nov. 12th. Further particulars, 73 Basinghall Street, E.C. 


DN S ICON 


—— — —— ——— M 
— 


TENDERS RECEIVED AND ACCEPTED 


————— 


Bacup.— he tender of Messrs. W. T. Glover & Co. has 


been accepted for 4,000 yds. of 0'1 sq. in. cable. 


Dundee.—A contract for converting machinery has been 


placed with Bruce Peebles & Co., at £1,500, the cable 
contract in connection therewith having been given to the 
British Insulated & Helsby Cables, Ltd. 


Cable, W. T. Henley's Telegraph Works 
Cable & Construction Co., and Johnson & Phillips; 


Manchester.—The following tenders have been accepted :— 
Co., Callender's 


water- 


softening plant for the Stuart Street station, the Kennicott 
Water Softening Co. 


Peterborough.—The tender of Messrs. Crompton & Co. has 


been accepted at £576 for a switchboard. 


South Africa.—The African World states that the A.E.G. 


Electrie Co. of South Africa has received a contract for the 
entire equipment of the new power house which is beiny 
erected by the Stellenbosch municipality. 


Torpoint.—An offer by the local electric light company to 


supply 50-c.p. lamps for street-lighting purposes at £2 5s. 
per lamp per annum has been accepted for a period of five 
years. 


Mr. R. P. Brousson, General Manager and Engineer to the 


Great Northern & City Railway Co., has severed his con- 
nection with the undertaking on its acquisition by the Metro- 


politan Railway Co. 


We understand that Mr. Brousson will 


in future be associated with Messrs. S. Pearson & Son, the 
large firm of contractors, in connection with a number of 
electrical undertakings with which that firm is now con- 
cerned. 


Mr. S. Boxs, who for the past two-and-a-half years has 


held the position of Supplies Manager to the Sheffield branch 
of Messrs. Siemens Bros. Dynamo Works, Ltd., and has 
been associated with the firm for over ten years, is resigning 
tis position to take up an appointment with the Edison & 
Swan United Electrie Light Co., Ltd., where he will take 
charge of their London business. 


of Mr. H. F. Friederichs, Chief Electrical 


The salary 


Engineer to the West Hartlepool Corporation, has been 
increased by £ O to £450 per annum. 


After some discussion, the maximum salary of Мг. F. 


Town Clerk, ' 


_ APPOINTMENTS AND PERSONAL NOTES | 
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Garside, Borough Electrical Engineer, Aldershot, has been 
increased from £300 to £300 per annum. 

Mr. R. M. Carr, Borough Electrical Engineer at Leek, has 
resigned on receiving a more important appointment else- 
where. Applications are to be invited for the appointment of 
a successor to Mr. Carr at a salary of £225 rising to £275 
per annum. 

Mr. J. S. Smith, Charge Engineer at the Burton-on-Trent 
electricity works, has resigned. A successor is to be appointed. 


| MISCELLANEOUS BUSINESS: NOTES AND 


| TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. С. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i-f. port of arrival, quoted on Tuesday night, was 
£77 5s. to £77 15s. (Last week, £74 to £74 10s.) 

Rapid Delivery of Osram Lamps.—The General Electric Co. 
tell us of a case of extremely quick delivery of some lamps 
which were called for on June 4th and reached their destina- 
tion at Kalgoorlie (270 miles inland in Western Australia) by 
July 12th, thus covering 10,750 miles in thirty-eight days, 
an average of about twelve miles per hour for the whole 
distance. А 


|. COMPANIES’ DIVIDENDS, REPORTS, 


MEETINGS, &c. 


| 


. British Electric Transformer.—An interim dividend at the rate 


of 6 per cent. per annum less tax has been declared on the 
ordinary shares for the past year. | 

Clyde Valley Electrical Power Co.—At the half-yearly meeting 
last week a net profit of £25,907 was reported for the June 
half year. It has been decided to transfer £12,500 to deprecia- 
tion, bringing this fund to £68,890. Contracts are in hand for 
an increase in the connections, bringing them to 6,458 h.p. 


The I.M.E.A.—The Proceedings of the 1915 Convention of 
the Incorporated Municipal Electrical Association have now 
been published, and contain, as usual, the papers and discus 
sions in full, as well as the Councils Report and list of 
members. In addition to the Proceedings of the Convention, the 
volume contains a Paper by Mr. A. M. Reid, Chief Accountant 
to the Dundee Corporation Electricity Department. upon “The 
Reliability of the ‘Total Cost Per Unit Sold.'" In this Paper 
is discussed some possible reasons for the s:mewhat wide 
difference in the costs of various undertakings oi a similar 
size and working under similar circumstances, as revealed br 
the analyses of accounts published from time to time in tle 
technical press. 

Deaths from Electric Shock.— Two deaths from electric shock 
have occurred during the week. In one cdse а telephone 
employee at Kirkcaldy was engaged upon some telephone wires 
in Strathore Road on a pole which also carries the Fiie Electric 
Power Company's 8.000 volt cables. Whilst carrying out his 
work, his head came into contact with the power cable. and he 
received a fatal shock. In the other case, an electrical 
assistant in the works of Messrs. Stevenson & M'Kelir, of 
Pollokshaws, by some means received a fatal shock from an 
electric motor. | 

Osram Lamps.—The Osram Lamp Works, Ltd., last week 
applied before Mr. Justice Astbury, sitting as the vacation 
judge, for an injunction to restrain Messrs. Glenn & Co. unt 
the trial or further order. from an alleged infringement 0 
their patents. For the defence it was claimed that there w% 
evidence to show that the filament in the lamps in question 
was not a squirted filament but a drawn filament. Мг. Justi 
Astbury decided that he could not grant an interim injunction. 
but the defendants undertook to keep an account of the lamps 
sold pending the action. 


_— Т 


COMPOUND DYNAMO wanted, 110 volts direct, 50 amperes. 
AILSA Craic Motor Works, Chiswick. 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Bes 
prices given by Dersy anv Co.. Lrp., 44 Clerkenwell Road, 
London, Е.С. N.B.—Platinum Sold. 

MEME 


WANTED.—Old electric lamp tops. Scrap Platinum, Mer- 
cury, False Teeth, Metals, Rubber, Cable. ATLAS Со., 
Umfreville Road, Harringay, N. 
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SOME notes on the arrangements for the next session 
and other matters relating to the Universities and 


Technical Colleges are given. (Page 521.) 

THE meeting of the British Association at Birming- 
ham commenced with Sir Oliver Lodge's presidential 
address last Wednesday, and the work of the various 
sections started on the following morning. Prof. Kapp's 
address to the engineering section dealt with electric 
traction on main line railways. He expressed the 
opinion that there was little probability that the high- 
pressure D.C. system could beat the single-phase 
system, and none whatever that it would beat the 
three-phase system. 
fuel in the same section, and in the chemical section 
Prof. W. M. Thornton spoke on coal-dust explosions. 
(Page 522.) 

Aw interesting Paper in the Engineering Section on 
Friday was read by Prof. J. T. Morris, on the cost of 
a year's electrie cooking in a small household, and mine 
explosions were referred to in an evening discourse. 
(Puge 524.) 

Тнк principal electrical Paper on Monday was bv 
Dr. W. H. Eccles, before Section A, on the action of 
wireless telegraph receivers of the loose-contact type, 
but on Tuesday a Paper was read by Mr. W. R. Cooper 
advocating в method of making heating tests of elec- 
trical machinery by short runs.’ Prof. E. Wilson also 


gave the results of some exposure tests of eopper, 


THURSDAY, SEPTEMBER 18, 1913. 


There was also a discussion on: 


[PRICE ONE PENNY. 
Registered as a Newspaper. 


aluminium, and duralumin, which came out in that / 
order as regards durability. An interesting discussion - 
on wireless telegraph wave propagation occupied a part 
of Tuesday morning's meeting. (Pages 524 and 525.) 

On Tuesday, Mr. J. S. Anderson described, before 
Section A, a method of starting mercury vapour lamps 
without tilting, and in Papers before that section on 
Wednesday, Mr. W. H. F. Murdoch gave particulars 
of a magnetic susceptibility meter, and Mr. J. S. 
Anderson described a new method of sealing electrical 
conductors through glass. (Page 525.) 


REPORTS were submitted during the meeting of com- 
mittees on electrical standards, nomenclature, and 
radiotelegraphie investigations. (Page 525. ) 

. SOME good results as regards both weight and effi- 
ciency have been obtained from a process of making 
new, or regenerating old, storage battery plates. 
(Page 526.) | 

A ѕновт illustrated article describes a new design of 
switch panel for electric cranes. (Page 526.) 

A NEw electric water heater, some motor-car lighting 
switches, and an indirect lighting fitting are illustrated 
on page 528. 

THE electrical driving of sheet rolling mills is dealt 
with in our Questions and Answers columns. (Page 
529.) | 

NEW designs of potential transformers and continuous 
current motor starters and a new style of glassware are 


. referred to in articles on page 529. 


WE refer to the Aisgill disaster on the Midland Rail- 
way in eonnection with the electric lighting of trains, 
and give particulars of what the Midland Railway is 
doing with regard to track circuit signalling and electric 
locking devices.—The Bristol Corporation proposes to 
apply for powers to work the local electric tramways.— 
A partly underground and partly elevated electric rail- 
way is to be construeted in Berlin. (Page 530.) 

Охрек “Telephony and Telegraphy,” we refer to 
several Papers on wireless telegraph subjects read 
before the British Association, including one by Dr. 
W. Н. Eccles оп the theory of the behaviour of “loose 
contact” receivers, and a discussion on two Papers 
dealing with the nature and propagation of electric 
waves by Prof. G. W. O. Howe and Dr. Eccles, and 
one on the variation with meteorological conditions of 
the strength of wireless signals received at Liverpool 
from Paris, by Dr. E. W. Marchant. (Page 531.) 

THE specifications published by the Patent Office last 
Thursday include one for a voltage regulator, by A. 
Pollak; a motor control system, by the B.T.-H. Co., 
who also patent some improvements on their Тїгї] 
regulator, and a rectifier with condensers to prevent 
sparking, by A. Bullock. The patents relating to metal 
filament lamps include a Westinghouse patent for drawn 
filaments and a machine for fusing in holding wires, by 
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switches and variable condensers. (Page 532.) 


THE whole of the Carlisle electricity profits are to 
be handed over to the relief of rates.—Public electric 
lighting is to be installed at Llanidloes, following a 
dispute with the gas company.—Progress is being made 
with electric lighting schemes at Portrush, Eastwood, 
and Truro.—Extensions of the lighting areas of Hull 
and York are contemplated. (Page 538.) 


Нтон and low tension switchgear is required for the 
Melbourne Railways, and also by the Carlisle Corpora- 
tion; cables at Harrogate and Heywood; a 125-h.p. 
motor at Hammersmith, and an air compressor at 
Salford.—A loan of £30,000 is to be taken up at 
Oldham, and various electrical plant is required in 
Australia. (Page 588.) 


A 6 PER CENT. dividend is paid by the Victoria Falls 
and Transvaal Power Co. for last year, the carry for- 
ward being £96,787.—The revenue of the Yorkshire 
Electric Power Co. for the June half year increased 
by no less than 48 per cent., the net profit being £6,971. 
No dividend is paid on the ordinary shares, but £4,308 


are carried forward. (Page 534.) 


Unique Turbo-Generator Sets.—Some new turbo-generators of 
30,000-kw. capacity were recently ordered by the Interborough 
Rapid Transit Co., of New York. These large turbines are 
divided into two elements, a high-pressure set running at 1,500 
r.p.m., and a low-pressure set fed with steam from the first set 
running at 750 r.p.m. By this means the temperature range in 
either element is reduced, and a high efficiency obtained with- 
out exceptional mechanical difficulties. The loss due to two 
separate generators being used is said to be more than counter- 

anced by the more efficient turbine speeds. According to 
the Electric Railway Journal (New York), two separate tur- 
bine elements driving separate generators at different вуп- 
chronous speeds has never been done before. On a 29-in. 
vacuum, 753 per cent. of the available energy of the steam bas 
been guaranteed to be available at the generator terminals by 
the Westinghouse Machine Co., which is building these units. 


Sept. 18, 1013. 


UNIVERSITY AND TECHNICAL COLLEGE 
ANNOUNCEMENTS 


HE recently issucd '" Announcements " for the session 

1913-14 at the Northampton Polytechnic Institute 
(Clerkenwell, Е.С.) shows that both day and evening courses 
in electrical and mechanical enginecring, including wireless 
telegraphy and electro-chemistry, may be taken. The Principal 
of the College and Head of the Electrical Department is Dr. 
R. Mullineux Walmsley. The day courses commence on 
Monday, September 29th, and the evening classes on Monday, 
September 22nd. Enrolments for the latter commenced on 
Monday last. The engineering day courses are being con- 
tinued with certain minor developments. In the evening 
classes departures have been made by the introduction of 
short courses of lectures by specialists in their various sub- 
jects. Thus, in the electrical engineering department one of 
the series of advanced lectures has interpolated a special 
course of six lectures on ‘‘ Business Engineering in its Legal 
Aspects,” by Major W. A. J. O'Meara, whilst another course 
has interpolated a special course of six lectures on ‘‘ Secondary 
Batteries," by Mr. W. R. Cooper. These special courses, 
whilst intended primarily for those who are taking the full 
course, can be attended by others who are specially interested 
in the subject. A new departure is also being made in the 
section of the telegraphy and telephony in the arrangement of 
special classes for workmen on the maintenance and construc- 
tional staff of the Post Office, and also for the boy messengers. 
Special classes in submarine cable work for the employees 
of the various cable companies who have their headquarters 
in London are to be held. under the direction of Mr. J. H. 
Stephens, of the Eastern Telegraph Co. 

The full course of study in electrical engineering at King's 
College, London, provides, in addition to the academic train- 
ing, opportunity for practical training in works.  Three-year 
courses are also held. These courses are arranged to be 
suitable for candidates for the ignore us qus of the 
Universitv of London, or for the diplomas and certificates 
of the College. Prof. D. S. Capper is Dean of the Faculty 
of Engineering, and Prof. Ernest Wilson is Head of the 
Electrical Engineering Department. Full information as to 


the courses can be obtained from the Secretary, King's 
College, Strand, W.C. 


MEMBER OF THE GENERAL PUBLIC :—Here is something from the British Association for the Advancement 
of Science which | can understand at any rate. 
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THE . MEETING OF THE BRITISH ASSOCIATION AT BIRMINGHAM 


HE Birmingham meeting of the British Associa- 

tion commenced on Wednesday of last week with 
the Presidential address of Sir Oliver Lodge, which 
was entitled "Continuity " and dealt with some ten- 
dencies of present-day scientific thought, particularly 
as regards the existence of a continuous ether, and con- 
tained various speculations regarding continuity in 
other branches of thought. The work of the various 
sections started on Thursday. That of Section G 
(Engineering) commenced with the sectional presiden- 
tial address of Dr. Gisbert Kapp. 


Electric Traction on Main Line Railways. 


Professor Kapp devoted his address mainly to a survey of 
the present position of electric traction on railways, the best 
argument in favour of which was the vast amount of capital 
now being spent in many countries on the conversion to electrical 
working of main lines. He dismissed briefly as obsolete the 
Ward-Leonard system of single-phase transmission and соп- 
tiuous-current MET and also the three-wire continuous-current 
system of obtaining high trolley voltage with low motor voltage 
and took up in more detail the three-phase, single-phase, an 
continuous-current methods as now applied. In the three-phase 
system, largely used in Italy, the objections of complication 
of the double overhead wire, the danger that the motors would 
not share the load equally, and the inability to run without 
rheostatic waste at intermediate speeds, or to run at a higher 
than synchronous speed to make up for lost time, have been 
found to be of little weight in practical work. Any slight 
inequality in the driving-wheels of two locomotives coupled 
together may be compensated for by an adjustment of the slip 
of the motors, and in some cases, an automatic slip adjusting 
liquid rheostat is used controlled by a series solenoid which 
incidentally gives a wonderfully constant acceleration. As man 
as four economical speeds are obtained by pole-changing, whic 
has now superseded the cascade connection. The main advantage 
of the system is the steady regenerative braking possible on 
down grades, which not only allows of higher safe speeds down 
hill, but saves as much as 17 per cent. on the coal bill. Recent 
designs of 2,000-h.p. three-phase locomotives weighed 30 kg. p 
h.p. With regard to single-phase motors, Dr. Kapp stated that 
the present tendency was in favour of the series rather than 
the repulsion motor, and mentioned the latest 2,500 h.p. loco- 
motives of this class, designed by Behn-Eschenberg, weighing 
45 kg. per h.p. These figures compare with 50 to 70 kg. per 
h.p. for the high-pressure C.C. system. The Deri motor, which 
had appeared. promising, owing to its simplicity of control by 
brush shifting only, worked out rather heavy with the low 
пенде alone possible in traction, and the Latour-Winter- 
Eichberg repulsion motor was only satisfactory at frequencies 
as high as 35 cycles. Its great advantage was its good power- 
factor and commutation at speeds slightly above synchronism. 
The line pressure on single-phase lines may be anything up to 
15,000 volts, a figure likely to become standard in future, but 
with ''high pressure ’’ С.С. working, 1,200 volts is the maximum 
in America, 2,000 on the Continent, and 3,500 in England, in 
all cases with two motors in series. This last pressure is that 
used in the recent short section of the Lancashire & Yorkshire 
Railway equipped by Dick, Kerr & Co. Here motor coaehes 
are used, each with four 3500-h.p. motors, and the complete 
coaches weigh only 52 kg. per h.p. Such excellent commutation 
is obtained that one set of brushes lasts 50,000 miles. ‘‘From 
the figures quoted above," continues Dr. Kapp, ‘‘it will be 
seen that where motor coaches are employed, the C.C. system 
has an advantage in point of weight over the single-phase A.C. 
svstem. But main-line traction, including goods trains, is not 
going to be done by motor coaches, and if we come to large 
electromotives of some 2,000 to 3,000 horse-power, then this 
advantage is likely to vanish. No high-pressure C.C. electro- 
motive has as yet been built for so large a power, and it is 
therefore not possible to make a direct comparison; but, if we 
may judge from the largest engines yet built for moderate- 
pressure C.C., there is little probabilitv that the C.C. system 
for high-pressure can beat the single-phase system, and none 
whatever that it can beat the three-phase system." The inter. 
ference with telephone lines of single-phase traction now appears 
to be due not to the commutator, but to the employment of 
open slots in the motors, and the trouble nearly ceased 
when rotors with semi-closed spiralled slots were used. Pre- 
cautions, however, have to be taken to prevent the telephone 
lines acquiring a high potential. The frequency of 15 cycles 
chosen as standard by the Swiss Government Commission was 
chosen in preference to a higher figure mainly with a view to 
keeping down the number of poles of the motors, maintaining 
a good power-factor, less skin effect in the rails, and less 
liability to disturbance of neighbouring circuits. The address 
then set forth some details of the three-phase lines at work 


í 
in Italy, and the latest 2,500-h.p. single-phase locomotives now 
running on the Loetchberg line, and, in conclusion, mentioned 
the forthcoming conversion to electric traction of the Gothard 
line. The first section that will be converted is that between 
Erstfeld and Bellinzona, a length of 110 km., of which 29 are 
in tunnel, with heavy gradients. The Erstfeld-Airolo section 
will be running in four years, and the southern one a year 
later. Ultimately the electrical working is to be extended to 
Lucerne, 60 km. to the north, and to Chiasso, 55 km. to the 
south. Power will be taken from two water-power stations, one 
at Amsteg, where at first 52,000 h.p., and ultimately 60,000 h.p. 
will be available, and the other at Piotta for 40,000 h.p., and 


later 50,000 h.p. Power will be transmitted along duplicated · 


feeders at 30, volts, and the line pressure will at first be 
7,500 and later 15,000 volts. There are to be sub-stations at 
Biasca, Goeschenen, Lavorgo, and Bellinzona. Only locomotives 
will be used. These are to haul express trains weighing 420 
tons at 50 km. per hour up grades of 2:6 per cent., which will 
require about 3,000 h.p. Goods trains weighing 670 tons are 
to be hauled by two locomotives at 23 km. per hour. 


Fuel. 


An important feature of Thursday’s meeting of 
the section was a discussion on fuel, initiated by Prof. 
F. W. Burstall (Birmingham). 


Prof. Burstall emphasised the high thermo-dynamic efficiency 
of the gas engine, although he did not see much future for the 
gas turbine, and outlined gas and by-product production at 
the coal fields. There was no real rivalry, he said, between 
gas and electricity; both took their origin from coal, and each 
was capable of doing things that the other could not. Mr. 
W. M. Mordey and Prof. T. H. Beare looked forward to 
possible adaptations of the Humphry gas pump in conjunction 
with water turbines for driving dynamos. 


A few references to electrical matters were made in 
some of the other Seetions. 


Coal Dust Explosions.— Mining engineers will be interested in 
& Paper read the same day before Section B (Chemistry) by 
Prof. W. M. Thornton (Newcastle) on the influence of the 
presence of gas on the inflammability of coal dust in air. This 
contained an account of a series of experiments on the sensitive- 
ness to ignition of clouds of dust in various mixtures of gas 
and air, observing the minimum current required to be broken 
to cause an explosion. We hope to deal with this research more 
fully at a later date. 

Power Production.—Reference was made in the presidential 
address of Prof. H. N. Dixon to Section E (Geography) to 
the power resources of the country, and the field of electric 
transmission, both in connection with water power which could 
thereby be used by means of the electric furnace for metal. 
lurgical processes, and in connection with power supply from 
the coal fields from generating stations at the pit's mouth, or 
possibly, as Sir William Ramsay had suggested, even without 
actually mining the coal. 


The most important of the series of papers read 
before Section G on Friday morning, was that by Prof. 
J. T. Morris, entitled :— 


Cost of a Year's Electric Cooking in a Small 
Household. 


Prof. J. T. Morris has taken some valuable records of the 
cost of electric cooking (and also lighting and heating) in a 
flat in Marylebone consisting of six rooms plus а kitchen and 
bathroom. Electric heating was not employed for the hot- 
water supply, but, instead of a kitchen fire for this, a small 
Carron coke boiler was employed, which also served to heat 
the kitchen in the winter and for burning rubbish. The 
figures represent consumption for five persons with occasional 
visitors. The item for heating does not comprise quite the 
entire cost, as а coal fire was used in one of the rooms for 
part of the period in question. No gas is used in the flat 
at all. The expenditure from July 27, 1912, to July 26, 
1913, was as follows :— 


£ s. d. 
Annual ''Telephone"' charge Ss .. 610 8 
Hire of cooker at 15s. per quarter ... . 5 0 0 
Cooking : 2.934 units at jd. as . 6 2 3 
Heating: 2.008 ,, ,, те 4 6 2 
Lighting: 200 „ ,, 084 
20 7 5 
Coke and wood ... "T T js .. 411 0 
2418 5 
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Owing largely to the reduction of the heavy work in the 
flat due to the suppression of the kitchen range, a saving of 
between £25 and £30 was made in the cost of domestic 
service. | 

A Jackson cooker was employed, having three hot plates, two 
for boiling, and one of lower host for simmering purposes, one 
-grill and а fair-sized oven, the approximate measurements 
being: height 58 in., width 30 in., depth 24 in. The Board 


of Trade units when each of the hot parh &c., were in use 


individually for one hour is given in the following table :-— 


Hot plaies. 
" No. 1. No. 2. No. 3. 
Low. Med. High. Low. Med. High. Low. Med. High 
l 0° 


Units used in 1 hour 0°36 0°67 1:34 0°70 1°39 0°24 0°48 0°94 


Oven. 
І ау 
Grill. One-third. Two-thirds. 1/34-2/3rds. 
Units used in 1 hour 1:34 ... 1 .. 211 ... 517 


Detailed observation of the consumption was carried out 
for the latter ten months of the period. For cooking, the 
number of units consumed weekly varied from 48 to 90 
(excepting the Christmas pudding week, when it rose to 100). 
The weekly average during these ten months was 682, but 
it is seen from the first table that the average during the 
whole year was only 56:4. For lighting, an average of less 
than 5 units a week was consumed, and the maximum was 
65. 

A typical load curve, taken on Jan. 20th, 1918, is given 


below, compared with the station load curve; it is seen that , 
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Curves COMPARING GENERATING-STATION Loap (CURVE A) 
WITH SHAPE OF COOKING, HEATING, AND LIGHTING LOAD 
DUE TO ONE Consumer (CURVE B). 


the peaks do not exactly coincide, and that the addition of 
similar domestic cooking installations in large numbers would 
improve the station load curve considerably. "The two curves 
aro, of course, of different vertical scale. 

In the concluding part of his Paper, Prof. Morris considered 
the direction in which further improvements in cooking 
apparatus were being made. Experience gained with his 
electrie cooker -had suggested the following :—(1) At present 
a rather serious obstacle in the way of reheating dishes—a 
common everyday need in most households—is the relatively 
long time taken in bringing the oven to the working tempera- 
ture, and consequently the disproportionately large expendi- 
ture of energy to effect a comparatively trifling result. (2) The 
time taken to boil a pint of water, cspecially the first one 
in the morning when the cooker is quite cold, might be 
shortened with considerable advantage. (3) Cooking utensils: 
however perfectly flat-bottomed they may be when first 
supplied, appear, with ordinary wear and tear, too soon to 
lose this quality, so necessary for ecor my both in time and 
energy -used. That these matters were receiving attention 
at the hands of some designers of electric cookers, he said, 
would be gathered from the following information which he 
had received since the first draft of his Paper had been made. 
The latest form of electric cooker, of which about a dozen 
are in use at tho present time, have the ovens arranged 
so that the direct radiation from the heater is not shielded 
in any way, with the result that the time taken for raising 
the oven to the working temperature has been reduced to 
about one-half of what it was in the older patterns. Further, 
in а week or two a red-hot plate would be put upon the 
market which would halve the time necessary for raising 
cold water up to the boiling point, avoid the necessity for 
special utensils, and would be robust, for cold water could 
be poured upon it with impunity. 

Professor Morris, after reading his Paper, added that in 
Birmingham heating was charged at ld. per unit, and lighting 


524 E ELECTRICAL ENGINEERING 


SEPT. 18, 1919. 


at 3d., whilst in addition the apparatus was not hired out, but 
sold on the hire purchase system. The altered conditions would 
make the year’s cost in a similar case in Birmingham come to 
£35 15s. 4d., compared with the £24 18s. 5d. given in the 
Paper for Marylebone. 

he CHAIRMAN (Professor Gisbert Kapp) mentioned the less 
shrinkage of meat with electric cooking, which was one of its 
great advantages. 

Dr. J. A. FLEMING said he had carried on domestic cooking 
for three years, but one of its drawbacks was the irregular 
life of the heaters. There was also the difficulty that as the 
stoves were at present constructed, the heaters were not detach- 
able, with the result that if anything went wrong, the whole 
oven had to be sent back to the makers for repair. Ав to the 
cost of electric cooking, he had to pay 134. per unit, and that 
put it out of court altogether for water heating. At 4d. per 
unit, electric cooking compared favourably with coal or gas, 
and none who had ever cooked electrically would want to give 
it up. Even at ld. per unit it was comparable.  : 

Professor Morris agreed with Dr. Fleming that the stoves 
should be so made that if anything went wrong it could be 
put right in the house at once. In Marylebone, however, the 
stoves were maintained by the Electricity Department, and the 
£5 a year included maintenance as well as hire. If anything 
went wrong, one had only to telephone the department, and it 
would be put right in two hours. He believed the hire charge 
of £3 was to be reduced considerably very shortly. On his 
particular stove also there was a spare hot plate. 


Mine Explosions.—Means of preventing explosions in mines 


formed the subject of a discourse delivered on Friday evening 
by Sir H. H. Cunynghame. He enlarged · particularly on the 
dust danger, and emphasised the necessity for enclosing lamps, 
coal-cutters, and all electrical machinery, so that they- could 
not set fire to the dust. 


The Papers read before Section G on Monday were 
none of them of direct electrical engineering interest. 
In Section A, however, Dr. W. Н. Eccles read a Paper 
on the Contacts Used as Detectors in Radiotelegraphy. 
In this Paper, which is referred to more fully under 
"Telegraphy and Telephony," the author investigates 
to what extent the effects produced are due to thermo- 
electric action. 

On Tuesday a Paper was read by Mr. W. R. Cooper 
on :— ` 

Short Heat Tests of Electrical Machimes. 

Tests of dynamo-electric machinery are generally carried 
out extending over six hours in order to determine the maxi- 
mum temperature riso. Suggestions have been made that 
such tests might be eonsiderably shortened by assuming that 
the curve of temperature rise is a logarithmic curve. The 
author gives a brief account of the methods that have been 
proposed, and points out that the ''thermal time constant," 
on which the behaviour of a body in heating and cooling 
largely depends, should be found most easily, and under less 
complex conditions, from the cooling eurve. In order to test 
the applicability of the various methods, tests were made 


upon a õ-kw. motor-driven dynamo. The curves of tempera- ' 


ture rise were found to be fairly logarithmic. The usual 
method of running a machine on test is to run on constant 
output with constant voltage, whieh necessitates increasing 
the input to the field coils as their resistance rises. А truly 
logarithinie curve can only be expected if the input of heat 
is at a constant rate, so that a better result would be expected 
if a machine were tested with constant input to the field coils, 
the output of the machine being constant, but at varying 
voltage. Actually this method of testing was not found to 
give an improved result. Graphical methods appear to give 
better results than formule, as the latter are very sensitive 
to small errors in the data. In any case only certein portions 
of the temperature-rise curve should be used; and any formule 
depending on the initial rate of temperature-rise should be 
avoided, as this is difficult of exact determination. The curve 
of cooling has certain advantages; only a small portion of it 
seems suitable for graphically determining the thermal time 
constant, but this quantity can be derived much more readily 
by the time taken for a certain percentage drop of tempera- 
ture-rise. In the results given there is better agreement 
between the values found for the thermal time constant than 
for the maximum temperature-rise. It is suggested that 4 
fair approximation to the maximum temperature-rise can often 
be obtained by testing for a time equal to, say, one and 5 
quarter times the thermal time constant, deducing the value 
of this constant from the cooling curve, and thence the 
maximum temperature-rise from the heating curve. 

Two or three speakers spoke upon the paper in the course of 
this discussion, Mr. W. M. Mordey remarking that apparently 
Mr. Cooper did not put forward with any very great confidence 
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the shortening of the test runs. Personally, he thought that 
too much attention was paid to the question of temperature tests. 
Many other questions were of far greater importance, such, for 
instance, as freedom from vibration, bearings, balance, &c., 
especially as in machines made by most good makers the tempera- 
ture rise could be relied upon to be rarely in excesa of the 
ordinary specified limits. Most methods of testing temperature 
were unsatisfactory. The resistance method was quite useless, 
and the thermometer method almost equally во. What one wanted 
was the temperature of the hottest part of the dynamo, and this 
could not be obtained by either of the above methods. Manu- 
facturers or consulting engineers should adopt the plan of 
utting into every important machine in the place where tests 
ad shown the greatest heat—as a matter of ordinary manufac- 
ture—a small platinum resistance or couple in order to enable 
one to determine the temperature of the hottest part of the 
machine. He had specified this himself, and the cost of doing 
во was nothing compared with the information obtained, because 
it enabled one to make tests as to the life of the insulating 
material Prof. W. E. Marchant asked the author how he 
measured the temperature rise, because he had nearly always 
found in getting heating curves that there was & bend at the 
beginning of the curve. Mr. Cooper said that he used a resist- 
ance to get rid of this effect. 

Exposure Tests of Copper, Aluminium, and Duralumin.—A 
Paper also read on Tuesday morning before Séction G by 
Prof. E. Wilson described a continuation of tests upon the 
influence of exposure in London on the electrical conductivity 
of light aluminium alloys, reports of which have been made 
from time to time to the British Association. Each specimen 
is іп the form of wire 0:126 in. diameter and 70 ft. long; and the 
percentage increases of electrical resistance after two years’ 
exposure of high conductivity copper, commercial aluminium, 
and duralumin, were found to be 2:0, 4:4, and 8:2 respectively. 
Duralumin is a copper-manganese-magnesium alloy of high tensile 
strength, and exposure has apparently made it more brittle. 


Wireless Telegraphy. 


After these Papers, the following three Papers on 
wireless telegraph subjects were read and discussed 
together:—The nature of the electromagnetic waves 
employed in radio-telegraphy, and the mode of propaga- 
tion, by Prof. С. W. О. Howe; atmospheric refraction 
and absorption as affecting transmission in wireless 
telegraphy, by Dr. W. H. Eccles; and the effect of 


atmospheric conditions on the strength of signals. 


received at Liverpool from Paris by Prof. W. E. 
Marchant, together with ап account of the diurnal 


variations in the energy received. Further reference 


to these Papers is contained under “Telephony and 
Telegraphy ” on another page. 


Mercury Vapour Lamps. 


One of the Papers before Section A on Tuesday, by - 


Mr. J. S. Anderson, described a new method of startin 
mercury vapour apparatus. s 


The tilting arrangement for starting is very often inconvenient. 
Messrs. John S. Anderson and G. B. Burnside have overcome 
this difficulty by the employment of a heating arrangement 
near one of the electrodes, preferably the negative. 'The lamp 
tube is provided with a small vessel near this electrode, the 
vessel having a re-entrant portion or recess in which a heating 
element, e.g., a small coil of platinum wire, is placed. The 
part of the tube immediately above this small vessel and its 
recess is constricted so that the coil may be removed at will, 
without interfering with the vacuum of the lamp. The heating 
coil of wire is connected in series or in shunt, in the latter case 
being provided with an automatic cut-out. Ап external resist. 
ance is placed in series with the lamp. Before starting, the 
small vessel is full of mercury, which forms a continuous 
counection inside the tube between the positive and negative 
electrodes. When the electrical current is switched on, the 
heating coil becomes incandescent, and the heat given off by the 
wire goes to raising the temperature of the vessel and its 
contained mercury, there being no appreciable loss by radiation 
into the surrounding air. Very little heat is required, because 
tne first bubble of mercury vapour formed rises to the con- 
stricted portion of the lamp and is there caught, thus breaking 
the continuity of the mercury inside the lamp and starting the 
arc. Owing to the resistance of the mercury vapour, which is 
formed once the arc is started, the current is cut down to the 
value required for running the lamp. The platinum wire of 
the heating element can be made of such a thickness, and the 
external resistance can be so adjusted, that the wire does not 
emit heat when the lamp is working, but becomes incandescent 
when the lamp is started: the action being quite automatic. 


— 


Among the papers of electrical interest read before 


‘Section A on Wednesday were the following : — 
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А Magnetic Susceptibility Meter.—A Paper by Mr. W. Н. Е. 
Murdoch described a unipolar method of testing, with the 
addition of a circular coil in series with the magnetisin 
solenoid. This coil acts upon the magnetometer needle whic 
is lying in a neutral field of force, so that the tangent of the 
resulting deflection due to the magnetic material plus the coil is 
strictly proportional to the magnetic susceptibility. A mirror may 
be шг to read the deflections. Such an instrument with 
tangent scale and pointer can be graduated to read directly the 
value of the susceptibility coefficient in C.G.S. units. To fix 
the value of М, the current is measured and the values multi- 
plied by a constant. The theory of the instrument was given, 
and an example, of its use for testing iron, together with a 
diagram of connections and curve of results. 


Sealing Electrical Conductors through Glass.—Mr. John S. 
Anderson described the progress of the experiments made in 
conjunction with Mr. G. B. Burnside, who had devised a simple 
method whereby not only platinum wires, but also other con- 
ductors, such as copper wires, may be sealed through ordinary 
glass. The metal and glass are fused together in the usual 
way, and then, after the seal has cooled to about a red heat, it 
is immersed’ in a bath of oil or fat. Each immersion lasts 


about two or three seconds, and the seal is immersed a little 


further in the cooling medium at each successive immersion 
until it is completely cooled. For currents up to 15 ampéres 
solid conductors may be employed, but for larger currents it 
is found advisable to make use of tubular conductors. Copper 
wires 1.5 mm. in diameter were successfully sealed through 
German glass, and platinum wires of 1 mm. diameter were 
sealed through Jena and other glasses. A copper tube, capable 
of carrying a current of 100 ampéres, was sealed through 
German glass. In the case of mercury vapour lamps, platinum 
must be used, but a tubular form of conductor can he employed 
for large electrical currents, and the tubular shell filled in with 
copper, subsequent to the sealing process. 


The following were among the reports of special com- 
mittees submitted during the meeting : — 


Committee on Electrical Standards.— The Committee has con- 
cluded its labours, and does not ask for reappointment. The 
admirable work done from 1862 to 1870, and from 1881 to 1912, 
has been published in book form (see review in ELECTRICAL 
ENGINEERING, March 13th, 1915). This year's report is very 
short, and relates chiefly to the new Lorenz apparatus at the 
National Physical Laboratory, which is now complete. By its 
means measurements of resistance will be able to be made ‘‘with 
an uncertainty of not more than a few parts in 100,000.” 


Electrical Nomenclature.—A report was also issued by the 
committee on the nomenclature and definitions of magnetic and 
electrical quantities, of which Dr. S. P. Thompson is Chairman. 
After a general consideration of the questions involved, the 
committee recommend that no multiples smaller than by 1.000 
be used, and proceed to give a list of proposed symbols which 
differ slightly from that put forward. by the International 
Electrotechpical Commission; the latter, although having much 
to recommend it, fails in some cases in details. For example, the 


correlation of magnetic and electrical quantities is imperfect. 


The committee follow the convention that specific quantities, 
numerical constants, and angles be expressed by Greek letters, 
and propose that total quantities be expressed by Roman capitals, 
while length, space, or volume differentials be expressed in 
block or heavy capitals, differentials being given the same 
letter as the total quantities. The problems connected with 
magnetic units are discussed, and the term ''gauss"' is favoured 
for the C.G.S. unit of magnetic force, and the “line” for 
magnetic flux. Important divergences from the I.E.C. list is 
the use of the block letter | for current density instead of A, 
and x instead of є for specific inductive capacity. The various 
quantities are discussed in detail at some length, and finally 
a series of proposed definitions for each is given. 

Radiotelegraphic Investigations. —4A report was also issued by 
the committee which is investigating the influence of meteoro- 
logical conditions, &c., on wireless signals and the origin of 
stray waves, which is referred to under ''ielephony and Tele- 
graphy " on another page. ` 


Arc Lamps versus High-pressure Gas.—The City of Strasburg 
has recently carried out experiments in street lighting with two 
kinds of flame arc lamps, inverted high-pressure gas lamps and 
two kinds of inverted low-pressure gas lamps. Some results 
obtained are given in the Elektrotechnische Zeitechrift of 
September 11th. The costs were reckoned on the basis of 1з. 8d. 
per 1,000 cubic feet for gas, and for electricity 1:444. per unit 
until 10 p.m., and 0:484. per unit from 10 p.m. until dawn, 
giving an average price of 0:854. per unit. The total costs, 
including all materials and attendance per Lux, for 100 square 
metres per hour, were as follows :—Arc lamps, А, 0°02d.; arc 
Am B, 0'017d.; high-pressure gas. 0'036d. ; low-pressure gas, 
А, 0'04d.; low-pressure gas, B, O'051d. In other words, the arc 
lamps came out, on the average, half the cost of the gas lamps. 


As a result of these tests, the city authorities decided to instul 
arc lamps. 
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BATTERIES FOR TRACTION AND VEHICLE 
LIGHTING 


HE “Naylor” process, originally applied to regenerating 

old storage-battery plates (ELECTRICAL ENGINEERING, Vol. 
VIL., p. 155, March 23rd, 1911), is now, after thorough 
testing, applied to the production of entirely new plates by 
the Naylor (Patent) Battery Co. (1 Lammermoor Road, 
Balham, S.W.). We understand that upwards of 120 com- 
plete batteries have now been made and have given very 
satisfactory results. The process which is used is patented 
by Mr. E. H. Naylor, and consists in cleaning the negative 
plates of old batteries and then in immersing them in a bath 
of sulphothinoyl chloride or disulphur dichloride (S,Cl,). 
This substance is energetically absorbed by the active material 
with the generation of heat, and as a result the active material 


Кто. l.—DiscHARGE CURVES FoR 21-PLATE ‘‘ NAYLOR”’ 
TRACTION CELL WEIGHING 291в. COMPLETE. 


actually becomes а porous metallic lead thoroughly welded 
to the conductor. After being subjected to heat to remove 
the free sulphur and chlorine, the active material is reduced 
electrolytically in dilute sulphuric acid, and the plates аге 
washed and ''formed." The life of any of these batteries 
has been found to be as much as 4,500 to 5,000 miles when 
used on electric vehicles. 

In the case of a landaulette weighing 88 cwt. and carrying 
four passengers and the driver, a distance of fifty-six miles 
can be run with forty-five cells each containing twenty-one 
plates and weighing 29 lb. The capacity of the battery is 
between 200 and 210 ampere-hours. The discharge can be 
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Hours. 


Fic. 2.—DISCHARGE CURVES FoR ‘‘ NAYLOR” RAILWAY 
LIGHTING CELL WEIGHING 40LB. COMPLETE. 


increased to 50 amperes without hurt to the battery, and 
can be maintained for three hours. Allowing that the plates 
would cost about £34 when new, and were returned twice 
and regencrated for £20 each time, so that three lives 
of 5,000 miles are obtained, the cost per battery mile is 
between ld. and lid. (excluding the cost of charging). 

The test curves of these cells are given in Fig. 1. Each 
cell has twenty-one plates, and the cell, complete with acid 
in ebonite box, weighs 29 lb. With a discharge of 85 amperes 
the voltage does not fall below 1:8 volts for five hours forty- 
five minutes, so that the capacity is 201 ampere-hours (or 
18'6 watt-hours per lb. of cell). When the discharge is in- 
creased to 45 amperes the time is only reduced to four hours, 
and the capacity to 180 ampere-hours, while at the 50-ampere 


rate the time falls to three hours twenty-five minutes and 
the capacity to 170 ampere-hours. a 

The cells have also been found to be very efficient for 
vehicle lighting, aud Mr. Naylor claims that the following 
figures show that there is no need to employ lighting dynamos 
for trains. In Fig. 2 are given the results of teste on a 
cell used for train lighting. In ebonite box, complete with 
acid, the weighit is only 88 lb., and in a wooden lead-lined box 
only 40 lb. With a discharge of 20 amperes it takes six 
hours for the voltage to fall to 2 volts, or ten hours to fall 
to 18 volts. By increasing the discharge rate to 35 and 
45 amperes the times taken for the voltage to fall to 1'8 are 
four-and-a-half and three hours respectively. 

The low cost and weight, combined with the results obtained, 
would indicate that the plates made by this process will be 
useful in other cases than railway and car lighting and road 
traction; for instance, on board ship, in submarines, &c., as 
well as for land purposes, especially where space is valuable. 
So far the process has not been applied to cells much larger 
than those mentioned, though there is apparently no reason 
why this should not be done. 2 


IRONCLAD CRANE PANELS 


A NEW form of switch-panel has recently been designed 
by the General Electric Co. (67 Queen Victoria St., E.C.) 
to meet the very exacting demands of crane work. It con. 
sists of a standard Salford switch and a distribution board 
mounted on a strong iron framework, together with pilot 
lamps and an inspection lamp plug. The switch is com- 
pletely separate from the distribution board, and the main 
fuses are contained in the switch-case. These fuses are 
enclosed in separate fireproof compartments, and the case 
is lined with insulating material. The inspection lamp plug 
is connected to the top contacts of the switch, so that the 
crane driver can use the light irrespective of whether the 
main switch is open or closed. In order to afford the operator 
an indication of whether the power is on his controller, two 
pilot lamps which are provided are alight the whole time 
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IRONCLAD CRANE PANEL. 


the switeh is closed. The switch blades are interlocked with 
the cover of the switch, so that it is not possible to close the 
switch with the cover open, or to open the cover with the 
switch closed. Both the inspection lamps and pilot lamps 
are protected by fuses fixed on cither side of the switch-case. 
Care has been taken to insure that the clearances between 
the fuses arc adequate, and no attempt has been made 
to sacrifice safety to compactness. The fuses are of the 
Home Office pattern, and it is impossible for the hand to 
touch a live part accidentally whilst inserting or removing 
a fuse. The cables from the bottom of the main fuses сап 
be conveyed from the switch-case to the distribution board 
in conduit. Those panels are made for continuous and 
alternating-current work in sizes from 50 to 200 amperes at 
500 volts. 
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PRACTICAL MEN 


RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “ Answers to Corre- 
spondents," or replies will be invited from our readers. Опе 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

Answers: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 58. for the one we 
select as second best. Replies should reach this office within 
seven days of the са of the question. In judging the 
replies, importance 1 be attached to clearness and conciseness, 
аз well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's deciston ts final. 


QUESTION No. 1,356. 


Work out, in terms of the rated wattage and voltage of a 
tungsten lamp when run at normal efficiency, the range of 
resistance necessary for a dimming switch in series with the 
lamp to reduce the candle-power to on 5 to 60 per cent. of the 
normal. Over what range of candle-power will the various 
dimming switches on the market regulate .a 55-watt 200-volt 
lamp ?—“ Н. T.” 


(Replies must be received not later than first post, Sept. 25th.) 


ANSWERS TO No. 1,354. 


WHat are the advantages gained by the adoption of electrical 
over steam driving for sheet rolling mills, and are there also 
any disadvantages! If possible, state the saving derived per ton 
of sheets rolled by electrical driving compared with steam 
driving.—'" Moraan Moraan.” 


in first award (10s.) is given to “J. A.” for the following 
reply :— ! 

The application of the electric drive to sheet mills would 
арр to be preferable to the steam drive, because, in this type 
of mill, the variation of power is very great and very rapid. Nt 
is generally recognised that the operation of rolling mills consti- 
tutes the severest service to which the electric motor has ever 
been applied. The exceptional requirements, such as rapid and 
frequent acceleration, frequently recurring heavy loads, con- 
tinuity of operation, and reckless handling, place this service in 
& class by itself. At the same time, modern development has 
been so rapid that a reliable motor can be obtained, and it is 
probable that in the near future the electric drive for rollin 
mills will be universally used. In the earlier installations o 
electric drive a high-speed three-phase motor was employed with 
^ & resistance inserted in the rotor circuit, so that the speed could 
be arranged to drop as the load came on and so allow the 
fly wheel to give up its stored energy. The modern method is to 
use & slow-speed motor, together with a flywheel on the main 
motor shaft and drive direct without intermediate gearing, but 
with suitable coupling. A considerable saving has been effected 
by this change, as the loss of power by the rope drive and by 
the slip resistance is eliminated. The efficiency of the slow- 
speed motor can be gathered from the fact that generally thia 
is constant within 1 or 2 per cent. at any load from 4 to 50 per 
cent. overload, and at a speed between the considerably wide 
limits which are usually set. By means of a special compound 
winding in the motor field the speed can also be arranged to 
drop. and the stored energy in the flywheel is utilised without 
any loss in power. It would also be well to mention that, as 
the overload capacity of a motor is three to four times that of a 
steam engine, greater uniformity in the speed of the rolls is 
possible, and consequently greater uniformity of thickness is 
obtained in the sheets. 

The only real disadvantage which can be put forward against 
the electric drive is that the initial cost is high, but, on the 
other hand, its lower depreciation, better operation, and lower 
cost of maintenance should justify its installation. Several 
electrically driven sheet mills are working in this country, but 
unfortunately no reliable costs per ton have as yet been pub- 
lished. It would appear, however, by “reports,” that consider- 
able saving and greater output has been effected. "The local 
conditions will prove a great factor in the working costs, as it 1s 
evident that much will depend on the rate at which power can 


be obtained. The cost of power should not exceed 0:44. per 
unit, and this figure should not be difficult to obtain. if а 
supply of exhaust steam is available, it is possible to reduce this 
cost to a much lower value by installing exhaust-steam turbine 
generator sets. At the same time, whatever local conditions may 
be, the electric drive would certainly appear to be more 
economical, because, whatever the steam consumption necessary 
per brake horse power delivered to the mill shaft may be, this 
steam could be utilised in our present-day highly efficient turbo- 
generators or gas engines to produce nearly 100 per cent. more 
ower in electric units. American and Continental competitors 
ave been much more progressive than those in this country 
in applying the electric drive to rolling mills. The usual scheme 
of power generation is by gas-engine driven generators, and in 
many cases waste gases from heating furnaces are utilised, so 
that the price per unit becomes almost ridiculously low. The 
Skinningrove Iron Co.’s recent electrical equipment is designed 
somewhat after this principle, and if actual costs per ton were 
available these wodd probably show .enormous reductions over 
those with the old method of steam driving. With the electric 
diive the actual costs per ton would be obtained with great 
accuracy, whereas costs for steam-driven mills can only be 
approximate, as many factors have to be considered which can 
only be approximately measured. The electric meters will 
record the actual power required for all thicknesses and con- 
ditions of working, and it will be quite apparent that when a 
tabulated list of correct readings has been obtained, it will be 
possible for a driver, without any special skill, to turn out work 
of uniform quality. With the steam drive a skilled driver is 
absolutely necessary—even then breakdowns are frequent. In 
this respect the development of contactor gears, relays, &c., has 
made the electric control almost automatic. ` 

For figures and examples of the saving derived per ton of 
sheets rolled by Continental manufacturers, ‘“ Morgan Morgan” 
should refer to the Papers by C. A. Ablett read before the 
Institution of Electrical Engineers, December 11th, 1911, and 
also before the Cleveland Institution of Engineers. 


The second award (5s.) is given to “W. H.," who writes 
as follows :— 

The question covers far too wide a range for any specific 
reasons or relative costs to be given, and the statements made 
below must only be taken as applying to ordinary general 
practice. There is no doubt as to general superiority of elec- 
trical drive over steam driving where sheet rolling mills are 
concerned. This is particularly the case if a supply of direct 
current is available, although for sheet rolling mills non- 
reversible motors are generally required, thus doing away with 
one advantage of the direct-current motor, namely, its easy 
reversibility. Where sheet rolling mills are concerned, slow 
speeds are almost universally required; thus, in order to obtain 
one of the great advantages о electrical drive, 3.е., a high- 
speed motor, it is usual to use either spur- or helical-gear drive 
or worm-gear drive. The last-mentioned allows a greater gear 
reduction, and consequently a large saving in space and weight, 
and, as а consequence, a saving in first cost of the electrical 
ири as compared with the large, slow-speed steam engine. 
The over-all efficiency of the plant is considerably greater than 
for a steam-driven set, in which rope drive would probably be 
used. One of the reasons for this is the necessity for the use 
of very large ropes in order to take care of the sudden over- 
loads. These large ropes produce very high losses, which, it 
may be mentioned, are being incurred the whole time the plant 
is running light, as well as when on load. Another point where 
electrical driving scores over slow-speed steam drive is the 
saving in the flywheel. This is. of course, a necessary fitment 
in order to store up the energy during periods of light load. It 
will be seen that when electrical drive is used the tlywheel may 
be fitted on the motor shaft, which runs at a high speed, per- 
mitting, therefore, the use of much smaller and lighter flv- 
wheels. This gives а saving not only in cost, but in wear and 
tear. It may, of course, be argued that in a rolling mill where 
a large amount of waste heat is necessary, this could be utilised 
for heating the boilers for producing the steam necessary for the 
mill engines. But a satisfactory way of avoiding this waste is 
to instal gas-heated furnaces, and either take the electrical 
supply from the supply company, or in large mills put down a 
special generating plant for supplying current to the mill motors. 
Generally speaking, it would be necessary to purchase current 
at about O'S of a penny per unit from a supply company, in 
order to compete with a specially installed generating plant. 
It is quite impossible to lay down any figures for the com- 
parative saving when using electrical drive as compared with 
steam drive, but there is undoubtedly a considerable one. It 
may be stated, however, that the cost per ton of finished pro- 
duct in a steel-sheet rolling mill would average 4а. 6d., taking 
pose at 4d. per unit. This may vary in specific cases to as 
ow as 3s. per ton and as high as 5з. 6d. per ton. 
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A RAPID WATER HEATER 


\ A ТЕ illustrate here a new water heater which has been 
brought out by Simplex Conduits, Ltd. (116 Charing 
Cross Road), to meet the re- 
quirements of the medical 
profession, dentists, chem- 
ists and others who require 
small quantities of hot water 
immediately. The article is 
substantially made in polished 
copper, and will give & sup- 
ply of hot water immediately 
the switch is turned on; the 
-temperature may be regulated 
by means of two sunk 
switches. The smallest size 
is of four pints capacity, and 
is EM with two heating 
elements taking 300 and 600 
watts respectively, controlled 
by separate switches, so that 
three different degrees of heat 
can be obtained. Larger sizes 
of capacities of two and five 
gallons can also be supplied. 
The latter is fitted with a ball 
valve to give a constant supply 
of hot water when required. 
It is designed for heat regula- 
"PLnEgxsIM " Raprp Wareg tion. If the minimum switch 
HEATER. is kept constantly ‘‘on,"’ the 
contained water is gradually 


heated up, so that very hot water сар be drawn off immedi- . 


ately upon turning on the maximum switch. 

The Company also inform us that they are introducing 
larger sizes of cast-iron electric ovens. These are fitted with 
the same special arrangement of elements as the smaller size, 
which has been very successful up to the present, in which 
the manner of fixing the elements ensures great rapidity in 
heating up, and absolutely uniform temperature at the top 
and the bottom of the oven. 


MOTOR CAR LIGHTING SWITCHES 


NEW series of automobile lighting swltches has now been 
placed on the market by the British Thomson-Houston 
Co. (Mazda House, 77 Upper Thames Street, E.C.). These 
switches are of neat design and lasting construction, and are 
made in two types, for surface and flush fixing respectively, 
and in two finishes, polished brass and nickel. Other finishes 
can be supplied to order. 
The switch is of the single.pole type, but two, three or four 
switches can be mounted side by side on one plate, so that 
any desired switching combination can be arranged. The 


SURFACE AND FLUSH- PATTERNS OF MOTOR-CAR LIGHTING 
SwITCHES. 


surface-type switches have the ordinary tumbler movement, 
while the flush switches can be had either with tumbler or 
push-button movement. There is also a flush-locking switch 
which is operated by means of a key. The switch plates can 
be engraved in any desired мау. Electrical contractors, 
motor-car builders and repairers are advised to write to the 
British Thomson-Houston Co., Ltd., Mazda House, 77 Upper 
Thames Street, E.C., for further information regarding these 
switches. 


Electrical Exhibition in Barcelona.—It has been decided to hold 
an international electrical exhibition in Barcelona the end of next 
year or early in 1915. 


New Platinum Alloy.—It is reported from America that a new 
platinum osmium alloy E to 10 per cent. osmium) has been 
produced with electrical and physical qualities equal to the 
platinum-iridium alloys, with a high percentage of iridium. 


SEMI-INDIRECT FITTINGS 


W E have received from Simplex 

Conduits, Ltd., a catalogue of 
special designs of semi-indirect light- 
ing fittings. The catalogue shows a 
comprehensive range of designs at all 
prices. Four different kinds of glass- 
ware are used in. these. ** Luxuro” 
is а pure white glass of satin finish, 
and the ‘‘ Intaglio " glass is the same, 
but with designs embossed on the 
surface. Another particularly rich 
glass of ivory texture and colour 
is given the name *‘ Onyx,” and the 
* Alabaster ”' glass has great richness, 
with the same decorative markings 
as real alabaster, but more luminous 
and cleaner in use. Real alabaster 
bowls can also be quoted for where 
required. In most cases the fittings 
are also made suitable for use with 
the new inverted dish-type of holo- 
phane reflector for semi-indirect 
lighting. 


*INTAGLIO" GLASS 
SEMI-INDIRECT FITTING, 


A New Australian Engineering Journal.—We have received a 
copy of the first issue of a new monthly journal, entitled The 
Commonwealth Engineer (Electric and Mechanical), which 
emanates from the same publishing offices as the Afining and 
Engineering Review. Among the contents of electrical interest 
is an illustrated article on the Auckland electric supply system, 
and some notes are also given on the Dunedin electricity under- 
taking. A Paper on the use of bare aluminium cables is 
reprinted, with a report of the discussion. Other branches of 
engineering are equally well represented. i 


Shipping, Engineering, and Machinery Exhibition.— Arrange 
ments are advancing for the Shipping, Engineering, and 
Machinery Exhibition which is to be held at Olympia, 
September 25th to October 17th, 1914. From a preliminary list 
of exhibitors we note that the following are among the firms 
who have already signified their intention to participate :— 
Babcock & Wilcox; the British Vacuum Cleaner Co.; the 
Electric Appliances Co., vacuum cleaners, fans, &c.; Feld 
Brothers & Co., electric lamps for marine purposes;.- Jacob, 
White & Co.; the James Keith & Blackman Co.; Marconis 
Wireless Telegraph Co.; Pinchin, Johnson & Co.; the Sunder- 
land Forge & ene eee Co.; W. C. Tackley & (о.; aud 
Kelvin, Bottomley & Baird. 


The International Electrotechnical Commission.—We have 
before us some further particulars of the meeting held in Berlin 
recently, which was referred to on page 512 of last weeks 
ELECTRICAL ENGINEERING. It appears that the meeting Was 
attended by some 70 delegates from 24 nations, five of which 
represented Spanish-speaking countries. Amongst several official 
Government delegates were those of Canada, India, and Great 
Britain. Mr. С. О. Mailloux, president of the American Insti- 
tute of Electrical Engineers, presided over the unofficial meet- 
ings at which the work of the special committees was considered 
in detail, and the special committees were presided over ЕС 
S. P. Thompson (Nomenclature), Dr. К. Strekker (Symbols), 
Mr. Huber-Stockar (Rating), and Dr. Zoelly (Prime Movers). 
We have already mentioned the subjects upon which agreement 
was arrived, and it may be interesting to add that the name of 
‘Siemens ” instead of the ‘‘mho”’ is to be put before the San 
Francisco Congress of the applications of electricity, to be held 
in 1915. The rating of electrical machinery gave rise to à pro- 
longed discussion. It will be remembered that a special com- 
mittee to study the subject was appointed at Turin in 1911, and 
that the committee has met in Paris and in Zürich. At 
Zürich certain limiting temperatures for modern insulating 
materials were put forward, and, broadly speaking, these have 
been adhered to. Much discussion centred round the question 
of the ambient or cooling air temperature. The distinction 
between the ideal rating which is useful for the purposes of 
comparison, and the available output which is dependent on the 
geographical position, came out most clearly in the debate. The 
majority of delegates were in favour of 40° C. as the limit of 
the cooling air temperature: three delegates, however, preferre 
35° C. As it was not possible to arrive at a decision on this 
important point, involving, as it does, the fundamental question 
as to what temperature rise should be allowed in first-class 
modern electrical machinery, the Commission, rather than force 
a vote on a subject not yet ripe for decision, very wisely re- 
ferred this particular paint back to the National Committees for 
further consideration. It is hoped that a definite decision. satis: 
factory to all, may be arrived at in San Francisco in 1915. 
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POTENTIAL TRANSFORM ERS 


W E illustrate here а new pattern of potential transformer 
which has just been put on the market by Messrs. 
A. Reyrolle & Co. (Heb- 
т З. ee Y “om bum-on- Tyne). These 

J transformers are enclosed 
in iron cases suitable for 

» oil filling. They will 
| give an output of several 
| times their rated capa- 
city without over-heat- 
ing. А special method 
of winding the coils is 
‚ adopted to give immunity 


insulating and other 
‘materials are carefully 
selected, and all coils 
are impregnated under 
vacuum. Every . trans- 
former is pressure-tested 
| to three times its work- 
\ ing pressure to earth, be- 
tween phases, and wind- 
‚ ings, and, further, the 
coils are tested for in- 
OIL-IMMERSED POTENTIAL TRANS- sulation between turns 
FORMER REMOVED FROM CASE. by connecting their ter- 
| minals to a circuit giving 

three times the working pressure. The outputs are designe 
for & regulation of l per cent. from full load to no-load, the 
exact ratio occurring at half-load. The designs have been 
specially prepared to meet heavy service conditions on large 
power systems; 8 failure under these conditions would lead 
to serious consequences, and so the most scrupulous care 


is taken in the design and manufacture of all details. 


ee A —— Á 
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CONTINUOUS-CURRENT MOTOR STARTERS 


LTHOUGH the design of continuous-current motor 
starters now proceeds along well-defined lines, improve- 
ments are continually being effected, which, though of a minor 
nature, add materially to the satisfactory manner in which 
they work. When standard motor starters were first intro- 
duced, it was not anticipated that they would be exposed 
to such hard conditions as they are at the present moment. 
Special gear has therefore become necessary; and the 
General Electric Co. (67 Queen Victoria Street, E.C.) have 
perfected a type of starter capable of meeting the most 
stringent tests. Facilities are provided for the renewal and 
adjustment of parts subject to the most wear. 
The whole series of five patterns, some of which are illus- 


trated here, ranges from 1 h.p. to 100 h.p. for pressures ир. 


to 500 volts. A noteworthy feature in the small sizes 18 


Fic. 1.—SMALLER Sizes oF G.E.C. STARTERS. 


the self-aligning contact block, which has been introduced 
in order that it can adapt itself to irregularities in the con- 
tacts which inevitably occur in practice through arcing. All 
the contacts are ground true in place on the face plate. 
Several outside improvements have also been included in the 


larger sizes. All the contacts are renewable from the front, І 


so that should one require replacement, it is only necessary 
to lift two screws and it comes away bodily. In a running 


they may be readily adjusted. No-volt coils are usually 
set to release at 75 per cent. of the normal voltage, but 
users are sometimes mistaken in the exact voltage delivered, 
with the result that the no-volt coil may sometimes have 
an insufficient holding-on power. To meet this the no-volt 
coil is made detachable, and special instructions are sent out 
attached to each no-volt coil, so that, should it not hold on 
sufficiently well, the user ig instructed how to take it out 


from breakdown. The. 


for return. For making the main contact in the larger 
sizes of starters there are two brushes, one & carbon brush, 
and the other а brass or copper brush; the carbon brush 
taking any arc that may be formed, and во preserving the 
contacts. Other features are 8 self-aligning contact block, 


Fic. 2.—LARGER STARTER WITH CovER REMOVED. 


solid terminals for the incoming cable, and an overload trip 
adjustable over 8 wide range. These starters are built in 
the open semi-closed, and totally enclosed cover patterns, 
the latter having а window through which the contacts may 
be inspected. A waterproof pattern can also be supplied. 
= 


NEW series of glass diffusing reflectors has been intro- 

duced by the General Electric Co. (67 Queen Victoria 
Street, Е.С.), which they claim to be a great advance on 
anything of the kind yet produced. The material used is 
а pure white glass of exceptional reflecting and diffusing 
qualities, and an absorption factor which we are told is no 
more than 5 per cent. over the effective angle of illumination. 
The inner or reflecting surface is of a dull, un nolished nature, 
which is produced in the manufacturing processes, and thus 


material, and they are made in numerous sizes of the distri- 
buting and concentrating types, 88 well as in the form of 
globes and bowls of various designs. The company also list 
in the same catalogue 8. series of «ciumnelled steel and 
aluminium reflectors useful for industrial] purposes, 88 well as 


corrugated glass mirror reflectors for special purposes. 
pm sd 


Electric Milking of Cows.—In the course of an address to 
' Congress last week at Llandudno, Sir 
J. Crichton-Browne spoke strongly in favour of electrical milk- 


ing machines, which avoided the danger of infection, and coul 
not act as typhoid carriers. 


Effect of Vibration on Magnetic Qualities ol Iron.—An article 
bv E. Gumlich and W. Steinhaus, of the Physikalisch- 
Technische-Reichsanstalt, in the Elektrotechnische Zeitschrift of 
September 4th, describes a series of experiments made on bundles 
of recently annealed iron stampings to determine the effect of 
vibration. The bundles were tumbled about in a rotating zinc 
cylinder (between one and two falls per second) for one hundred 
hours continuously, and the magnetic ualities tested before and 
after this treatment. It was found that the permeability was 
reduced quite 10 per cent. and the hysteresis fase increased by 
varying percentages, depending on the constituency of the iron, 


. the effect being similar to that of "ageing" by moderate con- 


tinued heating. Such an effect would be produced, for example, 
by rail transport over long distances, or 1N the iron of trac ion 
motors subject to much vibration. 


Sheffield Fuel, Light, and Power Exhibition.—This exhibition 
{в to be held from October 24th to November 15th, and will 
include an interesting electrical section, & special feature of 
which wil be demonstrations of cooking and е. The 
following are amon the intending exhibitors .—British Vacuum 
Cleaner Co. (boiler flue-cleaning plant); W. E. Burnand & Co. 
power and electrical ap liances); I. Coats & Co. (fittings, 
radiators, &c.); G. St. John Day, Ltd. (lamp holders, fittings, 
and radiators); Е. Green & боп, Wakefield (economisers) ; 
Heenan & Froude; Lea Recorder Co.; Marsh Bros. (fittings) ; 
Steenthal & Boydell, Bradford (instruments) ; and T. W. Ward, 
Ltd. (motor and machine tools). It may be mentioned that the 
B.E.A.M.A. has granted permission to its members to exhibit. 
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ELECTRIC TRACTION NOTES 


From the conflicting evidence given on Monday and Tues. 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


ELECTRIC FIRES.—A neat catalogue, in which particulars : "n. REL UE Labs 
of a number of fine designs of glowing electric radiators intro- day in the Board of Trade inquiry into the Aisgill disaster 


duced for the present season, has recently been issued by Belling оше Midland Railway, it is still impossible to know whether 
& Co. (Derby Road, Edmonton, N.). The designs are suitable gas was the cause of the serious fire which followed the 


for halls, reception rooms, libraries, offices bedrooms, &c., and collision, and whether, if all the coaches had been electrically 
each design is obtainable in several different finishes. The lighted, there would have been less loss of life. It appears, 
smallest size takes 14 kw., and the largest size listed takes as however, from the statement. made by Sir Guy Granet, the 
much as ten. The improved fire-bars already described in our General Manager, that the use of gas lighting will not be dis. 
columns are used. Each bar can be wound for pressures up continued unless this action is forced upon the directors by 


to 500 volts, so that failure of any bar does not affect the rest. 


We note also that a very liberal guarantee is given. In a test liosmiclel a ile. drom S + i ' 
now in progress, the fire-bars are being run continuously face isled into thinking, from Sir Guy Granet's explanations, 


downwards, so that a very high temperature is reached, but no that the electric lighting of trains is still in the experimental 


deterioration has so far been detected. The test has been in stage, for they have been able to see examples of it for 
progress for over 2,800 hours. years on а large number of other steam-driven railways, 


‚ and, in fact, on the Midland line itself. Another part of 

CARBON FILAMENT LAMPS.—A new list of carbon fila- р i IR ou wee : part o 
ment lamps has been issued by the Stearn Electric Lamp Co., PA eae Pur i is interesting. No less than 
Ltd. (47 Victoria Street, Westminster, S.W.). Besides lamps 100,000, he said, 18 being spent on improvements in the 
of standard type for high and low pressures, there are listed signalling system by introducing track circuits and electric 


publie opinion. The travelling publie, however, will not 


lamps for laryngoscopic and ophthalmic purposes, as well as — locking devices in various places. Already there are 374 cases 
special lamps for various domestic and office purposes. A is which the line has been track-circuited between the home 
leaflet gives net trade prices for standard type lamps. and starting signals, and the necessary locks and indicators 

PRIVATE TELEPHONE INSTALLATIONS.—A list dealing provided, and 379 cases in which the interlocking block has 
with telephones and telephone switchboards for private installa- been put in; the latter includes the provision of an 
tions has been issued in a convenient pocket size by Siemens electric lock on the starting signal to prevent the signalman 
Bros. & Co., Ltd. (Woolwich, S.E.). Included are magneto- from lowering it until the preceding train has cleared the home 
and C.B. telephones, inter-communication telephones of the signal in advance. This, however, does nothing to meet the 
radial arm, and automatic re lacement tvpes, as well as water- case of the driver taking no heed of the danger signals, and 
and gas-tight telephones, cables, insulators, and accessories. in this connection we may refer to a communication we 


MAZDA LAMPS.—The British Thomson-Houston Co., Ltd. have received from a correspondent, who refers us to the 
(Mazda House, 77 Upper Thames Street, E.C.), invites con- article which we published on the ‘‘ Railophone " system of 


tractors to apply at once for folders, window cards, &c., for signalling in our issue of July 11th, 1913. In this system, it 
the Mazda advertising campaign, which will commence on will be remembered, communication is maintained between the 
Monday next. Included іп the scheme is a bold window card locomotive and the signal cabin by means of a coil carried on 
embracing the “Mazda Arrow” pointing to an injunction to the locomotive and a wire laid parallel to the track. In the 


electric-light users to employ Mazda lamps. article an automatic train-stopping device was described, by 


means of which the brake was put on from the signal cabin 
С ош in the event of the train overrunning the danger signal, 
apply to the firms in question, referring to the notice in and the working of this was demonstrated at some trials on 

* Electrical Engineering." the Stratford-on-Avon & Midland Junction Railway. Ош сопе. 
spondent also mentions a similar system which has been 
LIMIT SWITCHES.—A sheet from George Ellison (Victoria tried and extended on a section of the Berlin-Stettin line. 


Readers desiring copies of catalogues or pamphlets should 


Works, Warstone Lane, Birmingham) describes a substantial In that case the trains run in a continuous inductive field, 
totally enclosed emergency switch of the self-resetting type for which is made to collapse suddenly when the train or loco- 
cranes, hoists, lifts, or for signalling purposes. The switch can motive approaches a distant signal. This causes a signal 
be arranged to either open or close a circuit when it is operated. to be recorded in the cab of the locomotive. The signal is 


PORTABLE ELECTRIC TOOLS.—The Adnil Electric Co., repeated almost immediately afterwards, so that the driver 
Ltd. (Adnil Building, Artillery Lane, E.C.), has issued a new or the guard on the train has two signals warning him that 
list dealing with portable electric tools. The list is very com- he is approaching the distant signal, and if the distant gignal 
prehensive, and includes drills, grinders, drill posts, commutator is at danger the driver receives à third and prolonged warning. 
grinding outfits, electro-magnetic chucks, &c., for direct, one. which may be visual or audible as desired, and this signal 
two, or three-phase circuits. The tools are well described and Son nas 256 long as the train travels beyond the distant 


fully illustrated. | signal if it is at danger. This does not embody the arrange 


ELECTRIC LIFTS.—We have received a copy of a new ment used in the '"'railophone " system, by which the train 
edition of an attractive booklet entitled ‘Notes on Electric сап actually be stopped if the danger signal is passed. but 
Lifts," which is being issued by Smith, Major & Stevens, Ltd. both methods are worthy of the attention of railway engineers 
(Abbey Works, Northampton). This is fully illustrated, both as at the present time when the confid f the publie hss 
regards mechanism and control gear, and views of buildings, " presi М y conhdence o p 
ships, &c., where the firm's lifts are installed. The descriptive wen so seriously disturbed. 


notes on the different contro! systems and other arrangements À peculiar system of electrie traction has been decided on 
are interesting reading. for the electrification of the Norfolk & Western Railway in 
ARC LAMPS.—Arc lamps, ornamental staudards, raising and the mountainous Pocahontas district of America. А single- 

e € 3 « DE by > 


phase contact line will be used at 11,000 volts, 25 cycles, 


lowering gear, and other accessories, are well treated in a | ae 
| and the locomotives will carry а rotating phase splitting 


catalogue received from Johnson & Phillips, Ltd. (Charlton, 


S.E.). A considerable part of the publication is devoted io device fed at 750 volts for feeding four polyphase inducticn 
a consideration of the well-known ''Metroflam °’ magazine flame driving motors. At starting, the stators will be wound for 
arc lamp, and in connection with this a number of imposing 8 poles, and rotor resistance inserted, the motors being 12 
photographs of lighting installations where these lamps are used enseade. A speed of 7 m.p.h. will then be obtained, and, by 


Ф 


are included. Another lamp dealt with is the “Orb” shuntless. paralleling the motors, 14 m.p.h. will be possible, while. by 
single-enclosed arc. changing the stator connections to give a 4-pole field, S 
INSULATING MATERIAL.—A leaflet from the Electrical m.p.h. will be an efficient running speed. Each motor Wl 
Engineering and. Equipment Co., Ltd. (Bank Buildings, 109-111 develop about 330 h.p. at 14 m.p.h., and as the trains vill 
New Oxford-street, W.C.). brings to notice ambroin, margolit, weigh about 3.250 tons when loaded with coal, and continu- 
isostabil, and other insulating materials. E dts up to 2 per cent. are encountered, four locomotives: 
SCHOLEY’S MAGAZINE.—The September issue of this little two “pulling ара two pushing, will be used. These will be 
publication of Scholey and Co. (151 Queen Victoria Street, Е.С.) arranged for ntultiple unit operation in pairs, but there 18 
contains a portrait of Mr. A. Н. Stanley. managing director of to he no electrical connection between the two ends of the 
the tube railways, and some interesting notes on flame arc light- tun Tho. motore will be geared in pairs through а J8€ 


ing and automatic electric lifts. ; - which are | 
oT i shaft, crank, and side rods to the driving wheels, whic 1 


SS 62 in, diameter. The gear ratio is to be 18 to 85. Mo t 
The Batti Wallahs.—A visit is to be paid to the White Star of the phase splitting device are so far available, S the i 
liner Olympic on Saturday next. The party leaves Waterloo by system was chosen on account of its lesser cost, whe ate 
the 10.15 a.m. train. slow speeds of rotation of the motors and limited room 
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considered, while in addition regenerative braking can be 
effected. This is regarded as more important from the point 
of view of safety than from the possible saving in energy 
. consumption. Twenty-six locomotives аге to be built, and 
the first is expected to undergo its trials next spring. Some 
idea of the arduous nature of the road can be gathered from 
the fact that the trains are now worked by three Mallet 
locomotives, one pulling and two pushing. There is a badly 
ventilated tunnel 8,100 ft. long on the line. . 

According to the Financier, the Berlin municipal authorities 
have sanctioned the construction of a railway which will be 
partly elevated and partly underground, between the north- 
west and the south-west of the city. The total length of 
the line will be six miles, and the estimated cost is £4,500,000. 

The Birmingham Tramways Committee has now completed 
the Hagley Road tramway, and a service has been commenced. 
This route is noteworthy for the many Parliamentary fghts 
which the Birmingham Corporation had to carry on before 
powers were ultimately obtained. ''First.class" cars are 
to be run on this route. 

The gross profit on the Bradford Tramway system for the 
past year was £97,320, to which must be added £1,297 from 
the parcels department. The railless service, however, 
resulted in a deficit of £67. After payment of all capital 
charges, £32,921 remained to be transferred to reserve and 
renewals fund, after £9,000 had been contributed to the rates. 
It is interesting to note from the report that the tramway 
traffic expenses work out at 8`0854, per car mile, and for 
the railless service at 3'492d. An improved type of car is 
to be adopted on the latter. 

The Bristol Corporation has decided to apply to Parliament 
from powers to acquire and work the tramway system, subject 
to the result of a poll of the city. This applies to the under- 
taking of the Bristol Tramways & Carriage Co. within the 
old city boundary, which the Corporation have the option 
of purchasing in 1915, except the Hanham Light Railway, 
which is not purchasable before 1928. 

- The scheme of the National Electric Construction Co. for 
extension of the Dewsbury tramways to Dewsbury Moor and 
Shaw Cross received the sanction of the Dewsbury Town 
Council Iast week, in spite of considerable opposition. An 
. amendment favouring a railless scheme was defeated. 

The Annual Report of the Sheffield Tramway system records 
a considerable increase in the traffic receipts, but a slight 
inerease also in the expenses per car mile due to rises in 
price of coal and wages. The working expenses now stand 
at 6176d. per car mile. The net balance after mecting 
capital charges was £77,296, of which, after large contributions 
to renewals and other funds, £30,234 remains for relief of 
rates. 

The balance sheet of the United Electric Car Co. for the 
year to June 30th shows a net profit of £12,058, and a 
5 per cent. dividend is declared on the ordinary shares. 

A scheme is being considered for the conversion to electric 
traction of the Swansea & Mumbles Railway. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


The report of the proceedings at a Preliminary International 
Conference held in London last June, “On the Further Pro- 
tection of Submarine Telegraph Cables," has just been issued. 
It contains as appendices a description of the system of inspec- 
tion of steam trawlers which is in force in this country for the 
purpose of lessening the number of cases of damage to cables, 
and recommendations as to the design of trawls. The resolu- 
tions passed at the Conference practically amount to a recom- 
mendation to the various Governments to institute systems 
of inspection more or less on the same lines. The report 
is in French—the language adopted at the Conference; copies 
тау be obtained through any bookseller or direct from Messrs. 


Wyman & Sons, Fetter Lane, E.C., for the modest sum of 
fourpence. | 

Ás stated on another page, several Papers relating to 
wireless telegraphy were read at the meiu of the British 
Association at Birmingham. Dr. W. H. Eccles, in a Paper 
before Section A, investigates how far the behaviour of 
the * loose contacts ’’ used in wireless receivers is accounted 
for by purely thermal actions, including Joule, Peltier, and 
Thomson effects, as well as alterations of resistance and con- 
figuration. The cases of like and unlike substances are gone 
into, and equations are deduced which are sufficiently veri- 
fied by experiment to lend support to this theory. Prof. 
G. W. O. Howe contributed a Paper to Section G on the 
nature and mode of propagation of electric waves. He con- 
sidered first the waves existing in the space between the 
conductors of a single-phase transmission line, and then 
imagined these replaced by two parallel infinite discs. He 
then replaced one by the earth and the other by an inverted 
conducting cone of infinite extent to obtain similar waves 
to those employed in wireless telegraphy, and showed that 
contrary to the usually accepted view, the horizontal mag- 
netic ficld and the vertical electric field due to the sending 
antenna are not 90* out of phase, but are approximately in 
phase, except in the immediate neighbourhood of the antenna. 
Dr. Eccles also read a Paper before this section on the 


propagation of electric waves over the globe. It has been 


agrecd that diffraction alone cannot account for the trans- 
mission of signals a quarter way round the globe, and it has 
been suggested that the transmission of signals to great 
distances is successful either because the earth is not a perfect 
conductor or because the air is not a perfect dielectric. At 
night signals may travel to remarkable distances whatever 
their wave-length, and this suggests reflection’ rather than 
refraction; in the day signals of great wave-length travel 
best, which suggests refraction. The hypothesis introduced 
by the author, which attempts to account for this, is based 
on the assumption that the sun's rays ionise the atmosphere 
in such a way that the concentration of ions increase gradually 
as we ascend in the atmosphere. In this event, a ray started 
horizontally, say, will pursue a curved path with its con- 
cavity towards the earth; and thus, if the ionisation is great 
enough, an electric ray may follow and overtake the curvature 
of the earth. The quantitative side to the question is devel- 
oped mathematically. The third Paper on this subject before 
Section G was by Dr. E. W. Marchant, who gave results of 
observations of the effect of atmospheric conditions on the 
strength of signals received at Liverpool from Paris. It 
appears that there is а maximum variation from 0°6 to 18 
in the strength of the signals received on different days in 
the same month, the average strength of signal being assumed 
to be Т1, and that the current received on a fine, clear night 
is about 1°7 times as strong as that received in the daytime. 
Observation has shown that rain in Paris always corresponds 
with a diminution in strength of received signals. In one 
case, with a wind of 6 metres per вес. velocity, blowing in 
a N.W. direction, the signal-strength fell to half its normal 
value. The most favourable condition for signalling appears 


to be a cloudy sky at both sending and receiving stations, 


the signals being weaker when the sky is clear or covered with 
light clouds. Rain at the receiving station appears to have 
a comparatively small influence on the strength of the received 
signals. The result of a set of special signals shows that the 
inerease in strength of night signals occurs just after sunset, 
there being a sudden increase in strength of about 70 per cent. 
Signals are slightly stronger just after sunset than during 
normal night conditions. 

In a brief discussion, which was taken part in by Dr. J. A. 
Fleming. F.R.S., Prof. Nicholson, Mr. Rivers Moore, and Prof. 
E. Wilson, certain differences of opinion were expressed regard- 
ing the theories put forward by Dr. Eccles and Prof. Howe. It 
was, however, generally agreed that the evidence upon which 
we have at present to work is too slight to justify any опе 
worker being dogmatic. The one point agreed upon was the 
need for co-operation among wireless telegraph workers in record- 
ing atmospheric and other effects noticed by them during the 
course of their work. "This course of action was strongly urged 
during the important discussion on wireless telegraphy which 
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(This Patent Record їз compiled by our own Editorial Staff and ss Strictly Copyright.) 


- Specifications Published September lith, 1913 


A. full list of these was published in our last issue. The following 
. are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 


16,782/12. Voltage Regulators. A. PoLLAK. A voltage regu- 
lator in which the dynamo voltage is regulated mainly by the 
stationary core of a coil which is connected in shunt to the 
main circuit while the movable core serves to operate- the 
contacts of the switch in such a manner that the voltage is 
regulated to a value exceeding the normal until the movable coré 
has reached a position of minimum distance from the stationary 
core. Special means are adopted to damp the oscillations of 
the armature. 1 figure. 


16,806/12. Motor Control. B.T.-H. Co. (G.E. Co., U.S.A.). 
The system is for motors driving heavy machine tools, printing- 
presses, or other machinery, in which heavy parts have to be 
quickly, stopped and reversed. The control is by a master 
switch and contactors, and means are provided for producing 
electrically a gradual dynamic braking effect in the motor 
when the moment of reversal is approached. 3 figures. 


19.000/12. Rectifiers. A. ЕК. Buttock. These rectifiers, 
which may be used for conversion from A.C. to D.C., or vice 
versa, are of the revolving commutator type with condensers 
connected between each commutator brush and each slip-ring, 
so that whenever a break occurs, a condenser is always across 
it. The condensers are connected in series to form a closed 
circuit. The A.C. circuit is connected at two points to this 
condenser circuit, and the D.C. circuit is connected at two 
points on opposite sides of the condenser circuit. 9 figures. 


19,113/12. Testing Conductivity of Liquids. М. Copraws. 
Apparatus for testing the conductivity of liquids in which 
movable electrodes are arranged to be controlled as to their 
position by the temperature of the liquid to be tested. 4 
figures. 


19,467/12. Railway Signalling and Control. H. vou KRAMER. 
This specification relates to a system of railway signalling or 
control having a live wire and a frame on the vehicle carrying 
a coil characterised by the fact that current is always flowing 
in the live wire maintaining an inductive connection with the 
frame. Signals are established by temporary absence of such 
inductive connection. 5 figures. 


23,775/12. Sealing іп Lamp Leads. В.Т.-Н. Co. (G.E.C., 
U.S.A.). The leading-in wires are provided with a coating of 
metal, the oxide of which is soluble in the surrounding glass 
at a relatively low temperature, the compound wire having 
substantially the same coefficient of expansion as the glass. 2 
figures. 


26,597/12. Voltage Regulator. B.T.-H. Co. and А. Н. 
Watson. Improvements in the Tirrill regulator are given with 
the object of increasing its range of regulation. An additional 
separatelv excited winding is provided on the main solenoid of 
the regulator. 1 figure. 


27.874/12. Isolating Switches. SIEMENS BROTHERS Dynamo 
Works and К. А. R. Borton. In order to prevent liability of 
these switches to come out on overload by the electromagnetic 
forces due to the current itself, the switches are во constructed 
with right-angle bends in the conductors to them that the 
direction of these forces is such as to hold the switch closed 
and not to open it. 3 figures. 


2.258/13. "Variable Condensers. A. E. Warkixs. These con- 
densers are made with movable semicircular metallic plates, each 
moulded in or encased by a dise of non-conducting material. 
2 figures. | 


3,162/13. Metal Filaments. — WrsriNGHOUSE | METALLFADEN 
GLÜHLAMPENFABRIK. This specification protects a method of 
making tungsten or molybdenum alloved filaments by the me- 
chanical treatment of allovs containing suitable proportions of 
one or more auxiliary ductile metals, such as nickel, copper, 
or iron, removing these auxiliary metals after the ingot has 
been mechanically worked to render it sufficiently tough, and 
further working the remaining pure metal by hammering, roll- 
ing, or drawing. 

14.455 /15. Incandescent Lamp Manufacture. A.E.G. Tn this 
specification is described a machine for fusing holder wires 
into the supporting frame having wire-gri )ping devices arranged 
radially round a stationary support, and a fusing in chamber 
or mould against or into which the fused stem of the filament- 


supporting frame is pressed so that the wires become imbedded 
in the stem. 3 figures. 


15,502/13. Series System. R. Franz. А system of running 
lamps or apparatus ih series is described. А substitu- 
tional resistance is inserted in series with the whole circuit. 
During normal action this is put out of action by a shunt of 
comparatively low resistance, which, upon failure. of any one 
lamp, which can be readily detected by testing, the shunt can 
be placed across the testing terminals of the lamp to restore 
the main circuit. These contacts can be collected together to 
a multiple switch or plug board.. 3 figures. 


Specifications Published To-day 
Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, А 
dings, London, W.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patenis wil 
appear in our next issue. 


Arc Lamps: 
12,592/12. 

Distributing Systems: B.T.-H. Co. and WEpwonr, 6.807/13. 

Dynamos, Motors, and Transformers: Тномрѕох (Splitdorf 
Electrical Co.) [Magneto generator]  26,323/12;  SrEwESS 
BnorHERs' Dynamo Works (Siemens Schuckertwerke) [Commu- 
tators] 6,648/13. | 

Heating and Cooking: Krrcuer [Cookers] 19,754 and 
19,771/12; Mann [Cooking utensils] 4,479/13. 

Instruments and Meters: Ногрех and CHAMBERLAIN & 
Hooxuax [Meters] 19,118 912. 

Switchgear, Fuses and Fittings: B.T.-H. Co. (4.E.G.) [Oil 
switches] 148/13; Cremens and MowancH RkriLLABLE Fuse Со. 
[Refillable fuses] 5,574/13; ScuvcHanDr [Plug contacts] 7,243/13. 

Telephony and Telegraphy: GnAHAME-WHrITE and FOTHERCIL 
Production of electric power for wireless telegraphy on аего- 

lanes] 16,992/12; AvToMATIC TELEPHONE MANUFACTURING 
(Automatic Electric Со.) [Telephone systems] 19,251, 19,252, and 
19,254/12; Conner and Kaur [Telephone a paratus] 24,089 /12; 
LOEWENSTEIN [Telephone mouthpiece йаг) 5,387 /13; ScuoU 
[Telegraphic transmission] 13,089/13. 

Traction: Dawson and ВсскнАм [Signalling] 19,585/12; Cross 
[Electric road vehicles] 19,825/12; Srrarron [Trolley points] 
24,572/12. 

Miscellaneous: FriepMAN and Ёв1ЕрмАх [Electrically wound 
clocks] 19,429/12; TAvroR and Pinney (Fixing fittings, &c., to 
concrete] 19,921/12; Hartmann & Braun [Portable lamps) 
21,917/12; Carey and R. Waycoop & Co. [Vacuum cleaners] 
26,660/12; GRIGSBY and CAMPBELL, 27,396/12; MovrrER [Insu- 
lators] 27,738/12; Віскікү [Advertising devices] 29,881/12; 
Свлнлм [Electromagnetic diaphragm horns] 313/13; ScHANZEN- 
BACH and Knarp [Globes and reflectors] 992/13; Rerp [Electric 
clocks] 1,243/13; Barpwiw {Miners’ safety lamps] 3,115/13. 
The following Specifications are open to Inspection at the Patent 

Office before Acceptance, but are not yet published for sale. 

Electrometallurgy and Electrochemistry: Ѕснотт & GEN 
[Electrodes for electrolysis] 17,759/13. 

Incandescent Lamps: SCHALLER, 1,804/13. 

Switchgear: Brown, BovrERI ET Cre [High-tension switches] 
17,583 /13. 


Traction: Brooks [Railway and tramway trucks] 17,087/13. 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Arc Lamps: Verity’s, Lro. [Arc-lamp suspension] 10,816/05. 

Dynamos, Motors and Transformers: Н. Н. Lage (G.E. Co. 
U.S.A.) [Turbo-alternator field magnets] 11,851/02; Е. ARNOLD 
and J. L. La Cour {Single-phase motors] 10,830/05; B.T.-H. 
Co. (G.E. Co., U.S.A.) [Control of induction motors] 12,497/06; 
J. E. L. Barnes (M. Breslauer) {Alternators and rotary con- 
verters] 11,558/08; A.E.G. [Single-phase motors] 11,633 /08. 


Marrs (Deutsche Beck-Bogenlampen Ges.) 


Switchgear, Fuses and Fittings: О. Bager [Switches] 
27,168 / 08. | 

Telephony and Telegraphy: J. Haan [Printing telegraphs] 
12,585 / 07. ax 


Traction: W. FAIRWEATHER (Electrical Devices Co., U.S.A.) 
[Controller regulator] 12,477 06. | 

Miscellaneous: Brows, Bovert кт Сте [Combined turbine aud 
electric drive for ships] 10.482 ‘05. 


Sepr. 18, 1913. 


took place at the Dundee meeting last year. 
Committee appointed as the result of that meeting has got to 
work, and hopes to publish a scheme of this character in the 
course of the next few months. In the meantime, an effort was 
made by the Post Office to obtain such information from its 
operators in various parts of the country, but although a large 
amount of information was obtained, the exigencies of the com- 
mercial work of the stations interfered so greatly with the record- 
ing of such effects that it is not felt that the resulis would be 
of much value if published. The chief aim of the Committee 
seems to be to enlist the aid of amateurs, and it is probable 
that in the course of another year much valuable information 
will have been accumulated. Dr. W. H. Eccles is acting as 
secretary to the Radiotelegraphic Committee. 

During the meeting a report was submitted by the Com- 
mittee on HRadiotelegraphie Investigations. This Committee 
has come to the conclusion that the most urgent and profitable 
work they could promote was the investigation of the influ- 
ence of sunrise and sunset, of daylight and darkness, and of 
meteorological conditions, on the propagation of electric waves 
over long distances, and the origin and the laws of ‘strays " 
—i.e., natural electric waves. In order to promote the neces- 
sary widespread observations, the Committee propose to draw 
up a simple scheme of instructions which will be circulated 
to operators, including directions for simultaneous observations 
of the strength of the time-signals, and the average strength 
and frequency of strays. The observations would subse- 
quently be classified and reduced by this Committee, who 
have resolved to apply for a grant of £200 to enable the work 
to be started in a thorough manner. 

According to the Financial Times, Marconi's Wireless Tele- 
graph Co. is negotiating for the acquisition of the patent 
rights relating to the Goldsehmidt system. 

The strike of Italian Marconi operators at Genoa has been 
settled, and the men have returned to work. 

Radiotelegraphic communication between Cataldo (Bari) 
and Antivari was suspended. On the 4th inst. the Panama 
Co.'s cables between Puerto Rico and St. Thomas and St. Croix 
became interrupted, апа were repaired on the 9th. For the 
time being messages were transmitted viá the lines of the 
French Cable Co.—Owing to a partial breakdown of the land 
lines between Puerto Plata and San Domingo, traffic for the 
latter place, Curacao, Venezuela, is subject to delay. 


LOCAL NOTES | 


Ballyconnell (ireland): Electricity Supply.—An inquiry 
was held on Wednesday last into the application of the 
Bawnbov R.D.C. for powers to carry through a scheme for 
the lighting by electricity of the town of Ballyconnell. 

Bexhill: Cooking Tariff.—The charge for current for heating 
and cooking is now 2d. per unit up to 800 units and 144. 
afterwards. | 

Burton: Electricity Accounts.—A net surplus of £1,189 
has resulted from the year’s working of the electricity under- 
taking, of which £1,000 has been contributed to the rates 
‘and the remainder carried to renewals fund. The figure is 
slightly less than that for the previous year, on account of 
the higher price of coal. 

Carlisle: Electricity Profits.—It has been decided that the 
whole of the profits of £1,509 be devoted to relief of rates. 
The Electricity Committee's proposal to add £500 to the 
reserve fund was defeated. 

Eastwood (Notts): Street Lighting.—Some inconvenience 
is being caused by the main thoroughfare being in darkness, 
due, it is said, to delay in signing an agreement with the 
Notts & Derby Electrie Power Co. The date now fixed for 
commencement of supply is September 21st. 

Hull: Extension of Supply Arca.—It is proposed to apply 
for an electric lighting provisional order for the district of 
Button. 

Launceston: Electricity Accounts.—The first annual report 
of the Launceston & District Electric Supply Co. records 
revenue of £536 and expenditure of £534. 

Lianidloes: Street Lighting.—Following a dispute with 
the gas company, on account of which the streets remained 
unlighted for fifteen davs, electric street lighting is to be 
adopted at the same price. 

Perth: Electricity Accounts.—The net profit on the year’s 
working of the electricity undertaking is £237, of which £230 
will be placed to reserve. An increase is to be made in the 
price of current supplied to the tramways. 
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Portrush: Licctric Lighting.—A site has been purchased 
by the Council for an electric lighting station. 

Sturry (Kent): Supply Scheme.—A scheme is being con- 
sidered for electric supply to Sturry, Fordwich, Westbere and 
Broad Oak, in the neighbourhood of Canterbury, from water- 
driven generating plant at the Black Mill, Sturry. Overhead 
transmission at 240 volts is proposed. 

Truro: Supply Scheme.—The whole electric supply scheme 
now under consideration is to be submitted to the ratepayers, 
partly in view of the fact that a more expensive site for the 
generating station is now proposed. 

Wishaw: Electric Light Undertaking.—A small profit has 
been made for the first time on the electric light undertaking. 
The gross profit represented 8} per cent. on the capital 
expended, and a net profit of £53 remained after meeting 
capital charges. | 

Yeovil: Electricity Supply.—Mr. E. W. Petter has intim- 
ated his intention to apply to the Board of Trade for & 
Provisional Order for the supply of this district. 

York: Extension of Supply Area.—Application is to be 
made to the Board of Trade for an Order authorising the 
supply of electricity in a large number of rural district areas 
outside the city. 


TENDERS INVITED AND 


. PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Australia.—20,000-volt switchgear, low-tension switchgear 
and accessories for power station and substations to be con- 
structed for the Melbourne railways. Consulting Engineers, 
Merz & McLellan, 82 Victoria St., S.W. (See an advertise- 
ment on another page.) | 

Carlisle.—Application is to be made to the Local Govern- 
ment Board for sanction to a loan of £4,300 for high-tension 
apparatus. 

Harrogate.—It has been resolved to apply to the Local 
Government Board for permission to borrow a further £2,000 
for cable extensions and £500 for transformers for lighting 
purposes. | MM 

Heywood.—A loan of £11,750 is to be applied for in con- 
nection with cables, buildings, and plant required for the 
bulk-supply scheme from the Bury Corporation. 

London: Hammersmith.—Tenders are invited for a 125-h.p. 
A.C. motor by September 24th. (See an advertisement.) 

Oldham.—A Local Government Board inquiry was held 
last week regarding an application for a loan of £30,000 for 
plant extensions which would enable the Corporation to supply 
power to three cotton mills and a workshop. 

Riga.—A large expenditure is contemplated upon extensions 
at the electricity works. 

Salford.—The Electricity Department invite tenders by 
September 29th for a compound air compressor. Particulars 
from Borough Electrical Engineer, Frederick Road, Pendle- 


ton. 
Wiring 


Pd 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Dartford.—Public Library. 

Doncaster.—Technical school. 

Ealing.—A scheme for enlarging the Town Hall has been 
sanctioned by the Local Government Board. 

Huddersfield.—Isolation hospital at Crosland Moor. 

Jarrow.—New police station. 

Lossiemouth.—New Masonic Hall. 

Oldham.—New school. 

Preston.—Nurscs’ home at Fulwood Workhouse. 
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‚ Worcester.—New County offices. 
Yarmouth.—Picture palace in Regent Road. 


Miscellaneous 


. Adelaide  (Australia).—The Postmdster-General invites 
tenders by November 12th for a trunk line switchboard, &c. 
Local representation necessary. Particulars from Commercial 
Intelligence Branch, Board of Trade. 

Australia.—Tenders are invited by the Victorian Railway 
Commissioners for & haulage engine and 200-h.p. motor and 
equipment for the State coal mine. Particulars from Com- 
mercial Intelligence Branch of the Board of Trade. 

. Melbourne (Australia).—Tenders are invited by October 
14th for 1,000 cable distributing boxes by the Postmaster- 
General. Local representation necessary. Particulars from 
Commercial Intelligence Branch, Board of Trade. , 
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, APPOINTMENTS AND PERSONAL NOTES | 


Mr. W. J. Rendell Baker, Electrical Engineer to the 
Malvern U.D.C., has been appointed to & similar position at 
Mansfield. 

Mr. Victor Broadbent, of Messrs. T. W. Broadbent, Ltd., 
Electrical Engineers, Huddersfield, has been presented with 
an electric clock by the employees, on the occasion of his 
wedding. 

Mr. R. W. Willis, Assistant Electrical and Mechanical 
Engineer in the Swindon Electricity Department, has re- 


signed. A successor is to be advertised for at a salary of: 


£150, rising to £180 per annum. 

A vacancy occurs for an apprentice in a manufacturing 
works in France. (See an advertisement on another page.) 

An electrical engineer capable of designing electric lighting 

dynamos for motor-cars, is required. (See an advertisement 
on another page.) 
‚ In consequence of the resignation of Mr. В. Sankey, who 
is taking up an appointment at Port Elizabeth, South Africa, 
there is a vacancy for a borough electrical engineer at 
Whitehaven. 

Jointer required by British Insulated & Helsby Cables, Ltd., 
for paper-insulated cables. (See an advertisement on another 
page.) a 
. An assistant electrical engineer is required for the Indian 
State Railways (Oudh & Rohilkund Railway).  Director- 
General of Stores, India Office, S.W. October 4th. 


| MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Gopper.—Messrs. 
5 Philpot Lane, E.C., inform us that the price of electro- 
lytic copper bars, c.i.f. port of arrival, quoted on Tuesday 


George Smith & Son, of 


night, was £77 10s. to £78. (Last week, £77 5s. to £77 155.) 

Osram Lamps in a Fire.—Further evidence of the strength 
of Osram drawn-wire lamps is supplied by the fact that in 
a recent fire in South Shields the Osrams in the outside 
lamps were not damaged, although the three shops involved 
were gutted, and the heat caused the opal globes to burst, 
while molten lead and a burning sun-blind fell on the fittings. 

Boiler-tube Treatment.— Mr. Sherard Cowper-Coles has 
granted a licence to the British Mannesmann Tube Co. for 
ferro-zincing or ironising boiler tubes to prevent pitting or 
corrosion. ‘They are erecting a plant for the purpose at their 
works at Landore. The process consists of coating the tubes 
with a thin layer of pure iron which may or may not be 
afterwards coated with zine. The coating of pure iron is 
found to be very inert to chemical action. 

Tramway Supplies.—The Electrical Engineering & Equip- 
ment Co., Ltd. (Bank Buildings, 109-114 New Oxford Street, 
W.C.), have secured the sole selling rights in this country 
for electric tramway and railway equipments formerly sold by 
the Via Co., including overhead line material, poles, rail 
bonds, and automatic signalling systems. 

Metal Filament Lamps.— The Stearn Electrie Lamp Co., 
Ltd. (47 Victoria Street, Westminster, S.W.), announces that 
the list prices of '" Leuconium” lamps, which are claimed 
to be at least as strong as апу tungsten lamps now on the 
market, are subject to an inercased discount to the trade. 


Canadian Agency.—H.M. Trade Commissioner for Canada 
reports that an agent in Westmount desires to secure the 
representation of manufacturers in the United Kingdom of 
electrical appliances, supplies, and specialities. 


COMPANIES’ DIVIDENDS, REPORTS, 


MEETINGS, &c. 


— — 


Victoria Falls & Transvaal Power Co.—The report for 1912 
records an increase of revenue over that of the preceding year 
of £123,286, resulting in a profit of £446,380, in addition to 
the £45,744 brought forward. This increase is in spite of con- 
siderable capital being unproductive, due to constructional work 
being in progress, and of reductions in the price charged for 
power. The dividend is at the rate of 6 per cent., with 
£96,787 carried forward. There are continued increases in the 
demand for power, and the Vereeniging Power Station now 
runs with great reliability, the earlier transmission line troubles 
having been got over. Contracts for further plant aggregating 
90,000 h.p. have been entered into. 

Yorkshire Electric Power Co.—At the half-yearly meeting 
yesterday it was mentioned that the revenue for the half vear, 
which in 19]2 was £20,357, had this half year amounted to 
£50,132, an increase at the rate of 48 per cent. In spite of 
high prices of coal, the accounts show a profit of £6,971 for 
the half year. This, after payment of £3,307, the dividend 
on the preference shares, will leave 24,308 to carry forward. 
The waste-heat station at Barugh is now practically completed. 
The first installation there is a 2,000-kw. turbine, but increasing 
demands for supply have compelled the directors to place a 
further order for a 3,000-kw. turbine. 


CLONES ELECTRIC LIGHT & POWER.—Capital of 
£2,000, divided into 2,000 shares of £1 each. 

ATMOSPHERIC NITRATES (KILBURN SCOTT PATENTS). 
—Capital, £12,600. First directors, E. K. Scott, R. McDougall, 


F. Howles, and S. McDougall. Registered by T. T. Hull and 
Son, 22 Chancery Lane. 


I.L. SYNDICATE.—Electrical Engineers, 34-36 Gresham 
Street, E.C. Capital, £2,600. | 

ELECTRIC MOTOR & STOVE HIRING сол 
£5,000. First directors, J. С. B., Е. Ј., Н. S, and Е 
Ingleby, Leeds. 

LIVERPOOL ELECTRIC WELDING CO., 17 Water Street, 
Liverpool. Capital, £1,000. Private company. First directors, 
W. A. M. Wacksmuth, E. Jones, and Н. Woods. 


“The Central."— The September issue of this journal con 
tains. in addition to the usual college and old students’ notes, 
an article on a recent cable-laying expedition by Mr. B. S., 
Lion. Some interesting notes on the Leclanche battery are 
contributed by Mr. Maurice Solomon, and the Exchange Tele 
graph Company's news distribution system is described by 
Mr. Clifford Higgins. 
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SUMMARY 


Some notes on the arrangements for the next session 
and other matters relating to the Universities and 
Technical Colleges are given. (Page 536.) 

IMPORTANT reductions have been made in the prices 
of metal filament lamps. (Page 536.) 


Our “ELECTRICAL ENGINEERING Literary Section” 
contains а list of new publications, reviews of a 
number of technical books, and gives a selected list of 


recommended works on all branches of electrical 
engineering. (Page 537.) 


A Номе ОЕкїсЕ Report has been issued on the fatal 
explosion which took place in connection with a Diesel 
engine last summer at Bray. (Page 543.) 


THE committee appointed by the I.M. E.A. to encour- 
age the use of electric vehieles has issued a statement 
regarding the directions in which its work will lie. 
(Page 548.) 

AN interesting example of economies effected by 
electric power applications is presented in the scheme 
recently carried out at the works of the Salt Union, 
where large quantities of steam required for the eva- 
porators are utilised also for power production, so that 
not only can the whole. pumping plant and other 
machinery be driven electrieally, but power can be 
supplied to outside consumers as well. (Page 544.) 


'gives the highest efficiency. 


Tne ventilation of a chamber containing transformers 
is dealt with in our Questions and Answers columns. 
(Page 545.) : | 

A SIMPLE and efficient rotary air-pump system for 
condensing plant in which & minimum of space is 
required is described. (Page 545.) 


A NEW insulated terminal is described on page 546. - 


THE scheme of the proposed Channel tunnel outlined 
at the  Franco-British Travel Union this week, 
included a description of how electric locomotives 
would replace at Dover the steam locomotives which 
at present haul the trains from London. (Page 547.) 


А NEW four-core telegraph cable is being laid 
between Mundesley (Norfolk) and Emden in Germany, 
a distahce of 240 nauts.—No confirmation is obtainable 
of the rumours that the Marconi Company contem- 
plates increasing its capital.—Results are given of a 


. comparison of the different types of Leclanche cells 


in which it is shown that the simple porous pot type 
(Page 547.) 

Tue Patent Office published specifications last Thurs- 
day dealing with D.C. motor meters, in which one 
brush and & mercury contact is used, by S. H. Holden 
and Chamberlain & Hookham, and two dealing with 
cooking utensils by A. J. Kercher and J. Mann respec- 
tively. A design of reflector or globe after the fashion 
of a venctian blind in which the light source is hidden 
has been protected by G. Schanzenbach and C. Knapp. 
(Page 548.) 


ТнЕ electric lighting of all the streets in Rawtenstall 
is to be considered.—Manchester electrical workers are 
agitating for higher wages.—A scheme for working a 
refuse destructor with the Rothesay electricity works 
has been prepared.—Definite terms have been placed 
before the Stirling Corporation for the purchase of their 
electricity undertaking.—The Lancashire Power Co. 
has inaugurated supply at Tyldesley. (Page 549.) 

Rotary converters are required at Salford; L. T. 
feeder cable at Walthamstow; Diesel engine generating 
set at Worthing; a 250-kw. generating set by the 
Preston Guardians; a 6,600-volt overhead transmission 
line at Keighley.—An expenditure of £16,000 is con- 
templated at Grimsby, £7,500 at Carlisle, £4,000 at 
Littleborough, and £6,700 at Wigan.—A 15-ton electric 
crane is required by the Victorian Railway Commis- 
sioners, and cables, single-phase transformers, and 
incandescent lamps by the Melbourne Electric Supply 
Committee.—Switchgear is required at Wellington 
(N.Z.). (Page 549.) 

THE capital reorganisation scheme of the British 
Westinghouse Co., which has now been placed before 
its shareholders, consists of & reduction in the capital 
of £725,000.—Satisfactorv progress is reported by the 
reconstructed Crompton Company. (Page 550.) 
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UNIVERSITY AND TECHNICAL COLLEGE 
ANNOUNCEMENTS 


HE Calendar of Armstrong College, University of Durham 

(Neweastle-on-Tyne), shows that, in addition to the day 
courses, which commence next Monday, leading to a degree 
or diploma in one or other branch of engineering, evening 
classes in various subjects connected with the electrical 
engineering profession sre held. Besides electricity and 
magnetism and general electrical engineering, there is a 
special weekly class dealing with wireless telegraphy. There 
are also classes on Saturdays embracing physics, mechanics, 
&c., and a complete course for miners at a reduced fee. The 
whole theoretical course for a Colliery Manager’s Certificate 
is covered. A course on similar lines for colliery engineers, 
enginewrights, apprentices, &c., is also conducted. The 
former course extends over three winter sessions, and involves 
attendance from 8 to 6 p.m. for twenty-four Saturday after- 
noons each session. In the second case the attendances 
required’ are as above, except that they are of two hours’ 
duration only. Dr. W. M. Thornton is Head of the 
electrical department. 

The South Wales and Monmouthshire School of Mines 
(Treforest), which has been established to provide instruction 
of an advanced and practical character for training all grades 
of colliery officials. It is associated with a large number of 
collieries in the immediate neighbourhood. The courses of 
instruction comprise: (1) A three-years’ full-time mining 
course; (2) А part-time day course for four years 
of one day of eight hours per week for mine managers, 
mechanics, electricians, and chemists, &c.; (8) Special 
courses in mining engineering, including the electrical equip- 
ment of collieries, and (4) а special course for surface foremen. 
The first term commences on October 8th. The Secretary 
is Mr. H. M. Ingledew (4 Mount Stuart Square, Cardiff). 

A popular lecture will be given by Mr. F. H. Taylor 
on “Light—Ancient and Modern," in the science lecture 
theatre of the Willesden Polytechnic, on Wednesday, October 
Ist, at 6 p.m. Tickets may be had on application at the 
office of the Polytechnie, Priory Park Road, Kilburn, N.W. 


ЕЛІПС 


Miniature Rifle Clubs’ Contest.—The Siemens Dalston Works ` 


Miniature Rifle Club recently met the Western Electric Co.'s 
Rifle Club on their open-air range at Plumstead. The result 
was a win for the Siemens team. The average score was 
89:5, while the total was 537 out of a possible 600. 


Protection against Corrosion.—Lead, Ltd. (1 and 2 Old 
Pye Street, Westminster, S.W.), have acquired from 
Mr. Sherard Cowper-Coles the sole right for the coating of 
iron and steel by an electrolytic process. Lead by this 
process can be deposited economically up to a thickness of 
ath. in. This process is also suitable for treating earthenware, 
wood and ornamental ironwork. The cost is said to be 
less than hot galvanising when equal weights of metal are 
considered. A plant has been erected in London. 


Motor Hiring.—A Company named the Electric Motor & 
Stove Hiring Co. (Elland Road, Leeds) has been formed to 
deal with the business of letting out motors in Leeds. The 
motors hired out will be of Leeds manufacture. It will be 
remembered that a motor hiring scheme was before the 
City Council last year, but was not proceeded with. 


Fire Brigade Tournament.—At the Annual Tournament of 
the London Private Fire Brigade Association, the Osram 
Lamp Works brigade won the second prize for the four-men 
drill, the third prize for the three-men drill, and the Geelong 
challenge cup, and were placed third among twenty-three 
competitors for the championship of the Association. 

enapan 


Metal Filament Lamps.—Pope’s Electric Lamp Co., Ltd. 
(Hythe Road, Willesden, N.W.), inform us that in the 
course of a test of their “Elasta” wire lamps by a Cor- 
poration, & group of 240-volt 50-c.p. lamps, taken at random 
from stock, were run for 2,512 hours. When taken out of 
circuit they were all intact, and giving an average of 
4079 e.p., with an average consumption of 15 watts per 
British e.p. The Company inform us that they have contracts 
from the Admiralty, H.M. Office of Works, and many large 
Corporations. 


. and fittings department, Tyssen Street, Da 


REDUCTIONS IN THE PRICES OF 
METAL FILAMENT LAMPS 


E have received intimations from several of the 
^ leading manufacturers of metal filament lamps 
that from Monday last they have made substantial 
reductions in the prices of metal filament lamps. The 
reduetions, which are due to further economies in 
manufacturing processes combined with increased out- 
puts, follow similar lines in the case of all the members 
of the Tungsten Lamp Association. 


The lamps for 100 to 135 volts, in sizes from 10 to 60 watts, 
are reduced from 2s. 6d. to 2s. 2d., and of the 200 to 
260-volt lamps the 30 to 60-watt sizes are reduced from 
9s. to 2s. 8d., while the popular 20 and 15-watt sizes are 
reduced from 8s. 3d. to 2s. 114., and from 3s. 6d. to 8s. 8d. 
respectively, and the 80-watt size from 4s. 6d. to 4s. 2d. 
Of the larger sizes, for all voltages from 100 to 260, the 
100-watt lamps are reduced from 4s. 94. to 4s. 3d., the 
200-watt lamps from 9s. to 8s. 6d., ‘and those taking 
300 and 400 watts from 17s. to 16s. Certain other sizes in 
the 20 to 89-volt ranges have also been revised. Most of 
the makers have made arrangements to credit trade buyers 
with these reductions on unsold lamps still in stock, and the 
opportunity is being taken by the more energetic firms to 
prosecute a vigorous ‘advertising campaign. — 


The General Electric Co. (67 Queen Victoria Street, E.C.) 
embody the new prices on the above basis, of their Osram 
drawn-wire lamps in a new and well-arranged list containing 
details of the ordinary high and low voltage lamps (now made in 
the case of 200 to 260 volts in the 15, 20, 30, 40, 60 and 80 watt 
sizes, and for 100 to 130 also for 10 watts), 20 to 80 volt lamps 
for country-house lighting, &c., large lamps right up to 1,000 
watts (900 c.p.), and candle lamps for all voltages up to 260. 
They are also issuing attractive notices to be displayed in the 
windows of agents and contractors, calling attention to the 
reduction in prices. 

The British Thomson-Houston Co. (Mazda House, 77 Upper 
Thames Street, E.C.) announce similar reductions in the prices 
of their Mazda drawn-wire lamps, and the revised prices are 
included in the current issue of their attractive little periodical, 
Lighting News. А very effective series of shop-window 
announcements of the reduction has been prepared, including a 
large notice in the form of an arrow, and some ingeniously 
worded posters. 

Siemens Brothers’ Dynamo Works, Ltd. cone cent lamp 

ston, N.E.), have 
informed us of reductions in the prices of their ‘‘ Wotan’? drawn- 
wire lamps. Reductions are also being made by them in the 
prices of Tantalum lamps. Of these, the 8 and 10 c.p. sizes from 
90 to 120 volts, and the 16, 25, 32, and 50 c.p. sizes for 50 to 
150 volts are reduced from 2s. to 1s. 9d., and the 16, 25, 32, and 
50 E sizes from 180 to 260 volts are reduced from 2s. 6d. to 
2s. dd. Retailers desiring credit on unsold stocks must send in 
their returns by Sept. 28th. New price lists of both Wotan and 
Tantalum lamps are being issued in several attractive forms, and 
the company are prepared to overprint these for trade customers 
on receipt of inquiries. 

The Electrical Company have also sent us copies of lists and 
leaflets announcing similar reductions in the prices of ‘gma "' 
drawn-wire lamps, and have prepared advertising material in 
this connection. 

The Edison & Swan United Electric Light Co., Ltd. (Ponders 
End, Middlesex), have informed us of similar reductions in the 
prices of their Royal Ediswan metal lamps. The new prices 
are set out in a complete list just issued, which includes, not 
only the ordinary standard lamps, but several designs of candle 
flame and tubular bulbs for special purposes. 

The ‘‘Leuconium”’ lamps made by the Stearn Electric Lamp 
Co., Ltd. (47 Victoria Street, S.W.), are also subject to reduc- 
tions in price on the same scale. | 

We are advised also by Pope’s Electric Lamp Co., Ltd. 
(Hythe Road, Willesden), of corresponding reductions in the 
prices of their ‘‘Elasta’’ wire lamps. 

Messrs. Drake & Gorham (1 Felix Street, S.E.), who hold 
large stocks of metal filament lamps, advise us of similar reduc- 
tions in the prices of the following lamps marketed by them, 
viz., Osram, Mazda, Wotan, Aigma, Auriga, Foster, Philips, 
“Z,” Stearn, and Ediswan. 

Another manufacturing firm which has found itself able to 
reduce it® prices on the same lines as the firms already men- 
tioned is the Brimsdown Lamp Works, Ltd., who make the 
“Wirum ” lamp. 


The Dublin Transit Trouble.—In view of the refusal of 
the railways to handle goods consigned from London, the 
British Thomson-Houston Co. remind us that they have 
large stocks of Mazda Lamps, electrical supplies, &c., at 
their Dublin depót, at 25 Suffolk Street. 
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NEW PUBLICATIONS 


We shall be pleased to post any of the undermentioned works 

to any address in the United xing om, Colonies, or Abroad at 
the prices given. Orders should be addressed to the Kilowatt 
Publishing Co., Ltd., 203-6 Temple Chambers, Temple Avenue, 
London, E.C., accompanied by a remittance. 
‘Electrical Tables and Memoranda,’ by 8. P. Thompson, 
F.R.S. 186 pp. 22 in. by 1j in.; 16 figures. (London: 
E. & F. N. Spon, Ltd.) Second edition. 1s. net; by post 
1з. 1d. 

‘Electric Wiring," by W. C. Clinton. 197 pp. 6% in. b 
42 in.; 105 figures and 4 tables. (London: John Murray. 
Third edition. 28.; by post 2s. 8d. 

"Wireless Telegraphy," by C. L. Fortescue. 148 pp. 
62 in. by 5in.; 20 брге, (Cambridge : The University Press.) 
1s. net; by post, 1s. 2d. (Cambridge Manual.) 

"Principles of Setting-Out: Securing and Tooling Opers- 
tions," by A. Parr. 290 pp. 9 in. by 52 in. 286 figures. 
(London: Longmans, Green and Co.) 7s. 6d. net; abroad, 
8s. 2d. 

" Freileitungsbau : Ortsnetzbau," by Е. Kapper. 370 pp. 
9} in. by 61 in.; 351 figures and 2 tables. (Munich: К. 
Oldenbourg.) 13s. net; by post, 18s. 6d.; abroad, 14s. 

" Electrical Meters," by C. M. Jansky. 870 pp. 91 in. 
by 64 in.; 273 figures. (New York: McGraw-Hill Book Co.; 
London: Hill Publishing Co., Ltd.) 10s. 6d. net. 


" Modern Electrical Theory," by N. R. Campbell. 400 pp. 
83 in. by 52 in.; 9 figures. (Cambridge: The University 
Press.) 2nd edition. 9s. net; abroad, 9s. 7d. 

" Practical Alternating Currents and Alternating Current 
Testing," by C. Е. Smith. 898 pp. 82 in. by 54 in.; 
258 figures. (Manchester: The Scientific Publishing Co.) 
5th edition. 6s. net; abroad, 6s. 7d. 

" Graphs in a Cable-ship Drum-room,” by E. Raymond- 
Barker. 46 pp. 9$ in. by 64 in.; 10 figures, 4 tables. 
(London: H. Alabaster, Gatehouse & Co.) 2s. 6d. net; by 
post, 2s. 8d. 

"Switches and Switchgear,” by R. Edler. Translated by 
Ph. Laubach. 401 pp. 9іп. Ьу 6 in.; 365 figures. (London: 
Coustable & Co., Ltd.) 15s. net; abroad, 16s. 

"High and Low Tension Switchgear Design," by A. G. 
Colis. 218 pp. 82 in. by 53 in.; 94 figures. (London: 
Constable & Co., Ltd.) 10s. 6d. net; abroad, lls. 2d. 

"Simple Electrie Cookery," by May Little. 734 in. by 
43 in.; 11 plates. (London: Jarrold & Sons.) 1s. 6d. net; 
by post, 1s. 9d. 

‘Wireless Telegraphy and How to Make the Apparatus." 
152 pp. 73 in. by 42 in.; 93 figures. (London: Cassell & 
Co., Ltd.) 1s. net; by post, 1s. 8d. 

"Fairbrother on Patents," by Н. Fairbrother. 
83 in. by 53 in. 
by post, 1s. 2d. 

"Taschenbuch für Monteure elektrischer Beleuchtungsan- 
lagen," by G. Lux and C. Michalke. Edited by S. F. V. 
Gaisberg. 284 pp. 63 іп. by 41 in.; 210 figures. (Munich: 
R. Oldenbourg.) 46th edition. 2s. 6d. net; by post, 8s. 

"Proceedings of the Optical Convention, 1912." Vol. II. 
859 pp. 10 in. by 74 in.; 167 figures. (London: Hodder & 
Stoughton.) 10s. net; abroad, 11s. 

"Telephone Erection and Maintenance." By Н. G. White. 
129 pp. 74 in. by 5} in. 47 figures. (London: S. Rentell & 
Co., Ltd.) 1s. 6d. net; by post, 1s. 9d. 

" Engineering as a Profession." Ву А. Р. M. Fleming and 
R. W. Bailey. 288 pp. 72 in. by 5 in. (London: John Long, 
Ltd.) 2s. 6d. net; by post, 2s. 9d. 

A Pocket Glossary of English-German, German-English 
Technical Terms. By J. G. Horner and O. Holtzmann. 
298 pp. 4in. by 24 in. (London: Crosby, Lockwood & Son.) 
3s. net.; abroad, 3s. 2d. 

"A Text-book of Physics," by В. S. Willows. 
8 in. by 51 in. 280 figures. 
7s. 6d. net; abroad, 8s. 2d. 

“ Principles of Thermodynamics,” by б. A. Goodenough. 
927 pp. 94 in. by 6} in.; 123 figures; 8 tables. (London: 


Pate 48 pp. 
(Birmingham : Bromhead & Co.) 1s. net; 


471 pp. 
(London: Edward Arnold.) 


' stations. 


Constable & Co., Ltd.) Second edition. 14s. net; abroad, 
14s. 8d. 


" Researches in Magneto-Optics," by P. Zeeman. 219 pp. 
82 in. by 6 in.; 74 figures. (London: Macmillan & Co., 
Ltd.). 68. net; abroad, бв. 6d. ; 

" Dynamo Lighting for Motor Cars," by M. A. Codd. 96 pp. 
82 in. by 5j in.; 126 figures. (London: E. & Е. N. Spon, 
Ltd.) 2s. 6d. net; by post, 2s. 10d. 

‘* Pocket-Book of Useful Formule and Memoranda for Civil, 
Mechanical and Electrical] Engineers," by Sir G. L. Moles- 
worth and Н. B. Molesworth. 986 pp. 5 in. by 84 in. | 
(London: E. & F. N. Spon, Ltd.) Twenty-seventh edition. 
5s. net; abroad, 5s. 4d. | 

"The Ideal Code Condenser,” by A. Kolkenbeck. 16 pp. 
184 in. by 84 in. (London: Central Translations Institute.) 
2nd edition. 21s. net. 


REVIEWS OF BOOKS 


High- and Low-Tension Switchgear Designs. By A. G. Collis. 
218 pp. 8% in. by 52 in.; 94 figures. (onion: Con- 
stable and Co., Ltd.) 10s. 6d. net; abroad, lls. 2d. 

At the present time there is hardly any branch of electrical 
work more in need of an up-to-date treatise than that of 
switchboard design, especially one from the hands of a 
practical worker in the field. As the size of generating stations 
increases, the weak spots in the switchgear are being dis- 
covered, and it may almost be said that the design of heavy 
A.C. switchgear is in the melting pot. In some recent cases, 
in fact, this statement might have been applied literally not 
to the design of the switchgear, but to the switchgear itself. 

The first portion of the book under review is devoted to 
alternating-current switchgear, and treats rather fully with 
A.C. principles generally, and particularly the breaking of 
A.C. power circuits under oil, as studied by the oscillo- 
graph. The question of the use of inductances is briefly 
dealt with, but receives but scant praise from the author, 
notwithstanding the fact that such devices are now generally 
considered to be essential for the safe control of large А.С. · 
Certainly some of the views expressed by the 
author will not receive general acceptance. The mechanical 
forces set up on short circuit are also touched upon, but 
the subject might have been enlarged with advantage. A 
chapter is devoted to A.C. relays of various types, and another 
to A.C. meters and instruments, but details of actual instru- 
ments are not given. 

The second portion of the book is headed direct-current 
switchgear, but all the same it contains & considerable amount 
of matter on A.C. work. The breaking of direct currents 
by means of circuit breakers and fuses is treated at some 
length by means of oscillograms, whilst standard connections 
of various representative switch panels are also given at 
some length. 

While we have criticised some features of the volume 
before us, it is only fair to say that a great part of the book 
is excellent, and both central station engineers and switch- 
board designers will find it of utility; but the matter might 
perhaps have been put together in & better manner, and the 
last few chapters might be rewritten with advantage. 

——  ÁüJfJÁ—————— 


Electric Wiring. А Primer for the Use of Wiremen and 
Students. By W. C. Clinton. 197 pp. 61i in. by 41 in. 
105 figures and 4 tables. (London: John Murray.) 
3rd edition. 28.; by post, 2s. 3d. 

The instruction given on those principles of electrical 
engineering which should be within the knowledge of men 
engaged in wiring work are quite sound, and the low price 
of this ‘‘ primer" is also a recommendation. Неге and there, 
however, the author falls into the error of employing language 
too cumbrously accurate, at any rate for the wiremen class, 
to whom the book is dedicated. For instance, Ohm's law is 
stated as follows :— 

If in any circuit there is a steady, direct electromotive force 
producing a corresponding steady, direct current, then a change 
in the value of this electromotive force produces a change in 
the value of the current in the same ratio, provided that tho 
temperature of the circuit does not alter. 


` 
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The intelligent reader, however, will find matters made 
quite clear in the numerous "worked examples" given at 
the conclusion of each chapter. We trust that it will not 
be necessary to allow the same lapse of time—seven years— 
between the third and fourth editions of this book as between 
the second and third; and we hope that in the next edition 
the author will include a few more tables, and will educate 
the reader. into the methodical application of these. For 
instance, in such simple calculations as the determination 
of the size of a conductor for a given voltage drop, few 
engineers would work right back from the specific resistance 
of copper, multiply it by the length of the circuit in inches, 
and then divide by the resistance given from the current and 
the required voltage drop. It is therefore hardly reasonable 
to expect the wireman to do this, and to carry out calcula- 
tions involving the substitution of 000000067 for р; and it is 
unkind to invite him to employ formule involving the use 
of a letter so far down in the Greek alphabet as to be beyond 
the limited knowledge of that language usually retained after 
a Board School training. We believe that 8 (pronounced 
so as to rhyme with “pelt her") is the usual limit. | 

—— ee 


Telephone Erection and Maintenance. Ву Н. G. White. 
129 pp. 74 in. by 51 in. 47 figures. (London: 

S. Rentell & Co., Ltd.) 1s. td. nct; by post, 1s. 9d. 
The greater number of wiring contractors and wiremen 
have hitherto derived their knowledge of house telephone 
installations from a very limited amount of personal experi- 
ence and a perusal of the excellent *‘trade” literature pub- 
lished by the various manufacturers. Although they are able 
to instal simple teiephone systems, they are not always ready 
to meet ‘traffic conditions," ditfering from the more ог less 
conventional requirements, and are frequently completely аё а 
loss when ealled in to repair or to extend systems unlike 
the partieular one with which they have had experience. 
Mr. White's book should therefore meet. with a cordial 
reception, and the publishers would have been justified 
in printing it in a less modest type and in charging a 
less modest price for it. The matter is thoroughly practical, 
and the author evidently writes from experience. Не has 
gauged exactly what the average contractor ought to know 
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about house telephones, and has given him just what is 
necessary to extend his present limited field. The literary 
stvle of the book, and occasionally the grammar, leave some- 
thing to be desired, but these faults can be condoned ou 
account of the excellence in other respects. 


eee a 


Freileitungsbau: Ortsnetzbau. By Е. Rapper. 370 pp. 94 in. 
by 64 in. 851 figures and 2 tables. (Munich: Б. Olden- 
bourg.) 185. net; by post, 195. 6d.; abroad, 14s. 

A book such as this in the English language and in 
English measurements would be of considerable value to the 
engineer engaged in the design and construction of overhead 
transmission or distribution networks. It is the work of an 
experienced engineer, and is excellently produced. Many 
important matters of purely an electrical nature, such as 
protection from. lightning and surges, corona loss, the 'calcu- 
lation of inductance aud capacity of power lines, the effect 
of variation in altitude, and the design of outdoor switch 
and transformer poles, are entirely omitted, but the con- 
structional features are treated of in a most thorough manner. 
The calculations are based on the rules of the Verband 
Deutscher Elektrotechniker, but the author rightly criticises 
these in some respects, in particular as regards the high 
Inaximium stress of 9 kg. per sq. mm. allowed for aluminium. 
It should be mentioned, however, that in the new rules of 
the V.D.E., to come into force on January Ist, 1914, this 
figure is reduced to 7 kg. per sq. mm. The author states 
with reason that the correct tield tor aluminium conductors is 
low-tension, large-section work with small spans, as the 
greater sag compared with that of a copper conductor has 
here the least etfect on the height and cost of the pole. 
The chapters on pole, mast and tower construction are excel- 
lently illustrated, foundations and anchorings are fully dealt 
with, as well as the inipregnation, life and cost of wooden 
poles, the various patterns of insulators, &c. Of particular 
value is the chapter on the protection: of telegraph, 
telephone and other low-tension wires,  road-crossings, 
«c., from falling high-tension conductors. In concert 
with 1nost engineers, the author condemns the wire-net- 
work cradle as unsightly, unrcliable, and even dangerous, 
and only to be used where low-tension wires pass over high. 
tension wires. For all other cases, earthing bars to earth the 
fallen wire, supplemented, if necessary, by additional supports 
for the conductor and a reduced tensile stress, are recom- 
mended. Two methods, adopted with considerable success ou 
the.Continent, are illustrated. In one ease the conductor is 
duplicated, the two wires being connected together by a 
wire zig-zag or ladder formation along the whole length of 
the span. The other method is already in use in this 


; country, and consists in having one or two additional insulators 


from which short lengths of cable run out to points a foot 
or two along the main cable in either direction. Interesting 
photographs of various methods of elevating erected towers 
ure given, as well as useful hints on line surveying and 
cable stringing. An investigation of the most economical 
span under different conditions, and a complete list of cost 
data, will be found useful for estimating line costs. The 
final chapters are devoted to the design and construction 
of low-tension overhead distribution networks so frequent 
in the villages, small towns and city suburbs on the Con- 
tinent. Wall brackets, roof poles, street poles and span wires 
are described and illustrated by numerous effective photo- 
graphs. The absence of an index is & serious defect to an 
otherwise excellent book. 


—— f) ————— 
American Telegraph Practice. Uy D. McNicol. 507 pp. 


9i ip. by 6) in. 421 figures. (New York: Мебтаж-' 


Hill Book Co.; London: Hill Publishing Co.) 17s. net. 
The treatise is primarily intended for American studente, 
and tha systems described differ somewhat in detail from 
those ased in the United Kingdom. Matters of principle 
are, hewever, very much the same in both countries, and 
these are dealt with in a very clear and concise manner. In 
additiun to telegraph praetice, the author has included 
several chapters on the general theory of magnetism and 
electricity, likely to be of use to a telegraph student, With- 
out unduly labouring the mathematical side of telegraph 
transmission, the author brings out the essential facts 
necessary for its efficient achievement so far as signalling 
and auxiliary apparatus are concerned. The treatise is pro- 
fusely illustrated with very clearly drawn and easily rea 
theoretical diagrams, but it would have added to the useful- 
ness of the book if a few more wiring diagrams had been 
included. Specially interesting chapters are those dealing 
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CROSBY LOCKWOOD & SON'S 
NEW and STANDARD BOOKS 


A POCKET GLOSSARY OF TECHNICAL 
TERMS. ENGLISH-GERMAN, GERMAN- 
ENGLISH. For Engineers and Manufacturers. Com- 
piled by J. G. Horner, A.M.I Mech.E. Translated 
into German by Отто HottzmMaNN, Member of the Office 
of the **Illustrated Technical Dictionaries in Six Lan- 
guages." 295 pages. Price 89. net. [Just Published. 

WIRELESS TELEGRAPHY: its Theory and 
Practice. A Handbook for the Use of Electrical 
Engineers, Students and Operators. By JAMES ERSKINE- 
Morray, D.Sc. Fourth edition, revised and considerably 
enlarged. 450 pages, 195 Illustrations. 108. 6d. net. 

THE MEOHANIOAL ENGINEER'S POOKET 
BOOK OF FORMUL/E, RULES, AND DATA. 
A Handy Book of Reference for Daily Use in Engineerin 
Practice. By the late D. К. CLARK, M.Inst.C. Е. 191: 
Edition, revised throughout and enlarged by N. H. P. 
Роме, A.M.Inst.C.E. 700 pages. Limp Cloth. 
Small8vo. 48. Gd. net. [Just Published. 

THREE - PHASE TRANSMISSION. A Practical 
Treatise on the Economic Conditions governing the 
Transmission of Electrical Energy by Underground and 
Overhead Electrical Wires. By Wm. Brew, M.LE.E. 
185 pages, 82 Illustrations. Demy 8vo,cloth. 7s. 6d. 
net. i 

ELECTRICAL ENGINEERING. А First Year's 
Course for Students. By Tyson SEWELL, A.M.I.E.E. 
Fifth Edition, revised, with Additions. Large Crown 
8vo, cloth. 460 pages, with 278 Illustrations. 58. net. 

FAOTORY ACCOUNTS: Their Principies and 
Practice. By Emitz Garcke and J. M. FELLS. 
Sixth Edition, revised and enlarged. Demy 8vo, cloth. 
314 pages. 68. net. 

ELECTRIC TRACTION AND TRANSMISSION 
ENGINEERING. By SaAMuEL SHELDON and ERICH 
HAUSMANN. 317 pages. 127 Illustrations. Large 
crown 8vo, cloth. 128. net. 

ELECTRIO WIRING, DIAGRAMS & SWITCH- 
BOARDS. By Newron Harrison. Crown 8vo, 
cloth. б®. net. 

ELECTRICAL & MAGNETIC CALCULATIONS. 
By A. A. ATKINSON. Crown 8vo. 98. net. 

ELEMENTARY ELEOTRIOAL ENGINEERING. 
In Theory and Practice. A Class Book for Junior and 
Senior Students and Working Electricians. By J. H. 
ALEXANDER. 220 pages. 181 Illustrations. Crown 8vo, 
oloth. 39. 6d. І 

WIRELESS TELEPHONES: апа How they 
Work. Ву J. EnskiNE-MoRRAY. Second Edition. 
1s. Gd. net. 

DYNAMO, MOTOR, AND SWITCHBOARD 
CIRCUITS FOR ELECTRICAL ENGINEERS. 
A Practical Book dealing with the subject of Direct 
Alternating, and Polyphase Currents. By WILLIAM R. 
BowkER. Second Edition, revised. Medium 8vo, cloth. 
109 Diagrams. 78. 6d. net. 

ELEMENTARY ELECTRIOAL CALCULATIONS. 
A Manual of Simple Engineering Mathematics. By 
T. O'Connor SLoANE. 314 pages. 43 Illustrations. 
Crown 8vo, cloth. 99. net. 

STANDARD ELECTRICAL DICTIONARY. Ву 
T. O'Connor SLOANE. 79. Gd. net. 

ALTERNATING AND DIREOT CURRENT DY- 
NAMOS. A Text.Book on their Construction for 


Students, Engineer Constructors and Electricians-in-. 


Charge. B son SEWELL, A.M.I.E.E. 328 pages. 
230 Illustrations. Large Crown 8vo, cloth. 7g. 6d. net. 

ELECTRIC MOTORS: Their Action, Control, 
and Application. By F. В. Crocker and М. 
ARENDT. 108. 6d. nct. 

ELECTRIC POWER CONDUCTORS. By W. A. 
DeL Mar. 9s. net. | 

WIRELESS TELEPHONY: in Theory and 
Practice. By Ernest RuHMER. Translated from 
the German by J. ERSKINE-MURRAY. Demy 8vo, cloth. 
109. 6d. net. 
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Gonstable’s New Books 


PRACTICAL MANUALS 
= FOR PRACTICAL MEN 


FULLY ILLUSTRATED AND INDEXED 
NEW VOLUME 


SWITCHGEAR AND THE CONTROL OF 
ELECTRIC LIGHT AND POWER CIRCUITS 


By A. С. COLLIS, A.M.I.E.E. 
With many Diagrams. 18. net. [Ready next Tuesday. 


TESTING AND LOCALIZING FAULTS. 
By J. WaiGHT. le. net. 


ARC LAMPS AND ACCESSORY 
APPARATUS. By J. Н. Jounson, A.M.LE.E. ls. 6d. 
net. 


MOTORS, SECONDARY BATTERIES, 
MEASURING INSTRUMENTS AND SWITOH- 
GEAR. Ву S. К. BRoaproor, A.M.LE.E. 18. net. 


MILL AND FACTORY WIRING. By R.G. 


DEkvEv. 98, net. 


ELECTRIC MINING INSTALLATIONS. 
By P. W. FREUDEMACHER, A.M.I.E.E. 2». net. 


SHIP WIRING AND FITTING. Py T. M. 


JOHNSON. 18. net. 


BELLS, INDICATORS, TELEPHONES, 
эркке МАН ETC. By J. В. Reprern and J. Savin. 
8. . net. 


FOUNDATIONS AND FIXING 
MACHINERY. By Fraxcis H. Davies. 2». net. 
OTHER VOLUMES IN PREPARATION. 


THE PRCPAGATION OF ELECTRIC 
CURRENTS IN TELEPHONE & TELEGRAPH 
CONDUCTORS. By J.A. FLEMING, M.A., D.Sc., F.R.S., 
Pender Professor of Electrical Engineering in the University 
of London. 


HIGH AND LOW TENSION SWITCH- 
GEAR DESIGN. By A. С. Cortis, A.M.I.E.E. With 
94 Illustrations, &c. Demy Svo. 10s. Gd. net. 


SWITCHES AND SWITCHGEAR. By 
К. EpLER. Translated, Edited, and Adapted to English 
and American Practice by Рн. LAUBACH, A.M.LE.E. 
Illustrated. Demy 8vo. 15s. net. 


ELECTRICAL ENGINEER’S POCKET 
BOOK “FOSTER.” А Handbook of Useful Data for 
Electricians and Electrical Engineers. By Horatio A. 
Foster, M.A.I E.E., M.A.S.M.E. With collaboration of 
Eminent Specialists. 5th Edition, completely revised and 
enlarged. Pocket size. Leather bound. With Thumb 
Index. Over 1600 pages. Illustrated. 215. net. 


ELECTRIC MECHANISM. Parr I.—Single- 
Phase Commutator Motors. By F. Creepy, A.C.G.I, 
A. M.I. E. E., Assoc. Am. L E.E. my 8vo. 7a. 6d. net. 


THE NEW STEAM TABLES. Calculated 


from Professor Calendar's Researches by Professor C. A. M. 
SMITH, M.Sc., and A. G. WARREN, S.Sc. 4s. net. 


APPLICATION OF ELECTRIC POWER 
TO MINES AND HEAVY INDUSTRIES. By 
W. Н. PaTcHELL, M. Inst. C.E., M.LM. E., M. Am. LEE. 
Demy 8vo. 10s. 6d. net. 


NEW EDITION, . REVISED AND ENLARGED 


THE DIESEL ENGINE 


FCR LAND AND MARINE WORK 
Profusely Illustrated. Demy 8vo. 83. Gd. net. 


By A. P. CHALKLEY, B.8o., AM. Inst. C.E., ATE.E. 
With an Introduction by Dr. Dieszr. 
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MACMILLAN'S NEW & RECENT WORKS. 


Researches in Magneto-Optics. їе 


Ph.D., D.Sc., Nobel Laureate, Professor of Experimental Physics in the University of Amsterdam. Illustrated. $vo 


Studies in Radioactivity. 


With special reference to the Magnetic Resolution 
By P. ZEEMAN, sc.D., 
65. net. 
[.Sczence Monographs. 


By W. H. BRAGG, M.A., F.R.S., Cavendish Professor of Physics 
in the University of Leeds. буо, 55. net. 


[5czence Monographs. 


KNOWLEDGE.—" Prof. Bragg’s book admirably fulfils the intention of the series, and he has very wisely not omitted to describe 
briefly the researches of other experimentalists, as well as his own most valuable ones, which come within the subject of the work.” 


Elementary Practical Mathematics, with numerous 
Exercises for the use of Students and especially of Mechanical and 


Electrical Engineering Students. 


By JOHN PERRY, M.E., D.Sc., LL.D., F. R.3., Professor ot 


Mechanics and Mathematics at the Royal College of Science, London. буо. 6s. | 
,  £€DUCATTION.—' Itis written in a manner which is decidedly stimulating. . . . The later chapters of the book contain many interest- 
ing applications to mathematical physics, especially telegraphy and telephony. We strongly recommend this book to the discriminating 


consideration of teachers." 


MACMILLAN AND 


with the means for minimising the interference from high- 
tension lines and the installation of simultaneous telegraphy 
and telephony. Very little information is given respecting 
overhead and underground line construction, but perhaps this 
may be remedied in a subsequent edition. The book would 
form a useful addition to any telegraph and telephone student's 
library. 
ee 
Practical Alternating Currents and Alternating Current 
Testing. By С. Е. Smith. 898 pp. 8$ in. by 5} in.; 
258 figures. (Manchester: The Scientific Publishing Co.) 
Sth edition. 6s. net; abroad, ôs. 7d. 


The fact that this work has now reached its fifth edition 
is a proof that it is well known and appreciated. There is 
no outstanding feature in the new edition, as the revision 
has related mainly to minor points. The book is more than 
а laboratory manual of experiments, as the explanations, 
which are of admirable clearness, form in themselves a text- 
book, giving the student a practical insight into the principles 
of alternating-current working. Only elementary knowledge 
is assumed. The worked-out numerical examples enhance the 
utility of the book. A considerable amount of the space is 
given to the treatment of transformers, alternators, synchron- 
ous motors, rotary-converters, and induction motors, but not 
the least interesting chapters are those devoted to the single- 
phase commutator motor, and to the composition of voltage 
waves. 

—_< — 


Mathematical Physics. Volume 1. Electricity and Magnetism. 
By C. W. C. Barlow. 312 pp. 7 in. by б in.; 129 
figures. (London: University Tutorial Press, Ltd.) 
48. 6d.; abroad, 4s. 10d. 


Notwithstanding its rather high-sounding title, this little 
work has a modesty which cloaks some undoubted pointe of 
merit. It does not pretend to be an advanced mathematical 
treatise, nor, indeed, can it be accused of being a school cram- 
book. It is intended to be supplementary to other works of 
а more qualitative nature by supplying first those quantita- 
tive ideas which justify the well-known saying that ‘‘ Science 
is measurement." Not only are electrostatics and the flow of 
electricity, magnetism and its interaction on currents, end 
thermo-electricity, treated, but there is a final chapter on the 
modern corpuscular theory which should form an excellent 
introduction to the point of view from which the facts re- 
vesled by modern researches should be viewed. The treat- 
ment throughout is clear, and the numerous examples should 
be of assistance to the student. 
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Simple Electric Cookery. By May Little. 7} in. by 43 in. 
11 plates. (London: Jarrold & Sons.) 15. 6d. net: 
by post, Is. 9d. 

This is, we believe, the first book to be published on electric 
cooking from the cooking point of view, and should be useful 
to consumers. The authoress has conducted demonstrations 
in electric cooking at Norwich and elsewhere, and is respon- 
sible for various other publications dealing with cookery. 
Onlv the first twenty-seven pages are really devoted to the 
electrical side of the subject. The advantages of electric 
cooking are briefly set out, a number of forms of cooker are 
illustrated but very little is said as to their construction. 
We do not think that everybody will agree with the opening 


CO, Lrp., LONDON. 


statement that “the best-known makes of electric cookers 
are like gas cookers in appearance." The hints on cooking 
appear to be excellent, but we should like to have seen 
a little more information enabling the prospective consumer 
to judge of the merits of apparatus by ditferent makers, to 
choose a range of apparatus suited to his requirements, 
and to understand a little more of the electrical side of the 
subject. Probably, however, the consumers to whom the 
book is addressed are expected to hire all the apparatus from 
the supply authority, and to abide by its decision in these 
matters. More than three-quarters of the book consists of 
appetising recipes upon which is not our province to express 
an opinion. 
—  À——— 


Dynamo Laboratory Outlines for Students in Electrical 
Engineering. By J. Е. Wilson. 129 pp. 73 in. by bg 
in.; 84 figures. (New York: McGraw-Hill Book Co.; 
London: Hill Publishing Co.) 4s. 2d. net. 


There are many manuals of electrical engineering laboratory 
practice, but few as concise as this one, considering the 
amount of ground which it covers. The author does not 
aim at elaborate completeness, hence his title ‘‘ outlines," and 
in his treatment endeavours to strike the happy medium 
between making the student an independent discoverer of 
facts and ‘‘spoon-feeding.”” The utility of the book is en- 
hanced by the numerous references to standard works, and 
the diagrams are just such as are required. Direct and alter- 
nating-current machinery is dealt with, and the sequence 
of the experiments is well arranged. 


a cenam 


Wireless Telegraphy. By С. L. Fortescue. 148 pp. б} in. 
by 5 in.; 20 figures. (Cambridge: The University 
Press.) 1s. net.; by post, 1s. 2d. (Cambridge Manual.) 
This is one of the latest of the ‘‘Cambridge Manuals" 
series of booklets, over seventy of which have already been 
published, dealing with the general principles of the great 
questions engaging the attention of present-day investigators. 
The volume under review treats the complex subject of wire- 
less telegraphy in as clear а manner as could reasonably 
be expected within the compass of 140 small pages, seeing 
that the assumption is made that the reader has no electrical 
knowledge at all. Of course, at times there is a certain 
amount of vagueness in the descriptions of plant, its uses, 
and'the way in which it fulfils its functions. Wireless tele- 
graphy on shore, and on craft navigating both the water and 
the air, is dealt with, and the question of wireless telephony 
is also touched on. An obvious mistake occurs on page 54, 
where, six lines from the bottom, the word useful has been 
printed instead of useless. 


ey pees 


Principles of Thermodynamics. By G. А. Goodenouch. 
327 pp. 94 in. by 6} in. 123 figures; 3 tables. (London: 
Constable & Co., Ltd.) Second edition. 145. net; 
abroad, 14s. 8d. 


The author of this work is a professor in the University of 
Illinois, and the volume of which the second edition is now 
before us is one of those painstaking treatises addressed to 
students of engineering which are being produced in con- 
siderable numbers in the United States. The fundamental 
laws are first developed, and the general thermodynamic 
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equations are derived. The laws of gases and gaseous mix- 
tures are then discussed, and their technical application con- 
sidered. In the same way a discussion of the properties 
of saturated and superheated vapours is followed by the 
technical applications involving them. The arrangement and 
logical sequence are good, and the physical conception of 
entropy, always difficult to present, is attacked in a happy 
way. Recent quantitative researches on superheated steam 
вге included, and more space than usual is devoted to the 
flow of fluids and throttling processes. The exercises at the 
end of each chapter will be found useful by students, and 
there are tables of references enabling any section of the 
subject to be followed up further. 


жр 


Dynamo Lighting for Motor Cars. Ву М. А. Codd. 96 pp. 
8} in. by 54 in. 126 figures. (London: E. & F. N. 
Spon, Ltd.) 2s. 6d. net; by post, 2s. 10d. 

A large proportion of this little volume is devoted to 
somewhat detailed descriptions of the many electric lighting 
sets which are now on the market, and as a comparison of 
the different methods employed for connecting and discon- 
necting the dynamo to the cells according to the speed of 
the drive, and for regulating the voltage of the machine, it 
is interesting. The introductory part is, perhaps, not quite 
as good as the descriptive part. There is a little confusion 
as regards the output and the voltage of a dynamo, and the 
explanations of the way in which the machines with inherent 
regulation keep their voltage constant is a little vague. The 
practical man in charge of motor-cars in search of information 
on the choice and use of lighting sets will not, however, 
quarrel with the author on these points, and will find useful 
hints as regards upkeep and maintenance. 

—Ė 


Wireless Telegraphy and How to Make the Apparatus. 
152 pp. 74 in. by 4ł in.; 98 figures. (London: Cassell 
& Co., Ltd.) 1s. net; by post, ls. 8d. 

Although only recently published, this little handbook, which 
is one of the well-known * Work” series, has already been 
twice reprinted. Clearly printed and well illustrated, the 
book, true to its title, gives ample information to enable 
ihe amateur to erect a wireless station, and to construct the 
necessary apparatus. Instructions for making a Wimshurst 
machine, and for using various kinds of coils, as well as other 
incidental matters, are also included. 
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Pocket-Book of Useful Formula and Memoranda for Civil, 
Mechanical and Electrical Engineers. By Sir G. L. Moles- 
worth and H. B. Molesworth. 936 pp. 5 in. by 81 in. 
(London: E. & F. N. Spon, Ltd.) 27th edition. 5s. net; 
abroad, 5s. 4d. 


Our dear old friend " Molesworth,” which is still unbeaten 
as an engineering pocket-book, has now, with its twenty- 
seventh edition, reached its jubilee, for it is fifty years since 
the first edition, by Sir Guilford Molesworth, was published ; 
and the preface to this new edition draws some interesting 
comparisons between the state of engineering then and now. 
The book has grown from an original modest total of 220 pages 
to its present 944, and the thorough revision to which it 
has been subjected before the appearance of every edition 
renders it as up-to-date now as it was originally. As has 
been the case now for some time, electrical matters are dealt 
with separately in а supplement by Mr. Walter Н. Moles- 
worth, and the best praise we can accord to this is that it 
is worthy of the rest of the work, even if necessarily some- 
what compressed. 

MM 


Electrical Tables and Memoranda. By S. P. Thompson, F.R.S. 


136 рр. 23 іп. by lj in. 15 figures. (London: E. & F. N. 
Spon, Ltd.) Second edition. 15. net; by post, 1s. 1d. 


We are very pleased to see a new edition of the diminutive 
red pocket-book formerly known as Thompson and Thomas, but 
now published under the name of the former author only. Even 
though it is now some years since the first edition was com- 
pleted, there is a good deal remaining that could never become 
obsolete, but the revision has nevertheless been thorough, and 
it is as true that the new matter is fully up to date as it 1s that 
-none of the old matter is out of date. The metal filament lamp 
takes its due place, useful information as to illumination is now 
included, and there are admirable little articles on electric 
heating and cooking aud the cost of electric supply. An abstract 
is included of the Institution wiring rules, and many practical 
hints on various branches of electrical engineering appear 
throughout the work. The copper-wire tables are in convenient 
form, and tables of trizonometrical functions and logarithms are 
given at the end. Тһе whole is wondertully complete for its 
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A VALUABLE WORK 
ON ELECTRICAL 
INSTALLATIONS. 


By Rankin Kennedy, C.E. 


If any reader who is interested in this subject will send the 
coupon below, he can obtain a complimentary copy of an illus- 
trated booklet describing what is probably the most valuable ` 
york on the subject ever published. 

The necessity for electrical engineers being well acquainted 
with all designs for installations that have given good results 
will be readily acknowledged by those whom the matter 
concerns. 

While there are numerous text-books dealing with one branch 
or another of electrical engineering, they are all prepared for 
the student, and their contents deal rather with theory than 
with practice. 

The aim of ''ErrcrRiCAL INSTALLATIONS’’ is to assist the 
practical man who is concerned with electrical installations in 
any form, and this because it is recognised that there exists a 
very large class engaged in constructive and installation work, 
and a still larger class whose duty it is to take care of the 
machinery employed in working by electricity. Most of these 
men have picked üp a working knowledge of their employment. 
What they need is to study the elements of the science of the 
subject. These elements are fully treated of in the first volume; 
and on the sound foundation thus laid, the author, who is a 
civil and electrical engineer by profession, and recognised as 
being in the front rank of electricians and engineers, proceeds 
to deal with every possible form of electrical installation, their 
principles and practical application. 

This work describes and illustrates the best practice in all 
branches of the electric light and power installation business; 
the last volume treats of all the lighter branches of electrical 
manufactures—telephones, wireless telegraphy, and kindred 
subjects. 

This second and revised edition of the work justly claims to 
have brought all subjects up to date with descriptions and 
information regarding recent machinery and apparatus. The 
matter has also been re-arranged so that all information relating 
to one subject follows consecutively. 

The illustrations number 1,000, and there are eight fine plates 
in each volume. In addition, each plate contains a coloured 
cardboard sectional model of an electrical machine in four 
sections superposed. 


TWO OPINIONS: 


Mr. PONTECORVO, Engineer, Tho British Wostinghou 
Electric Co., Ltd., Manchester:-''lhe work is very тало rs 
explanations, and gives, by means of well illustrated experiments, a complete 
idea of the electrical phenomenon, The chapter with hints as to how to build 
experimental apparatus seems particularly useful, 
are clear and accurate." 


Mr. A. Н. SHAW, M.LEE., A.M.. Mech.E., Manager Пғоға 
Electricity Supply and Tramways, Ilford :—''I consider this work 
is all you elann for it. The matter is clear and up-to-date, and the diagrams 
and plates are particularly good The article on supply meters should prove 
very useful, This is à work that everyone engaged in the practical applications 
of clectricity should have access to.” 


A FREE BOOKLET. 


To the Caxton PvsBLIsHING Co., Lrp., 
97, Surrey Street, London, W.C. 


Printing and illustrations 


Please send me, free of charge, and without any obligation 
on my part, Illustrated Booklet on ELECTRICAL INSTAL- 
LATIONS, and particulars of your plan whereby the volumes 
are delivered for a first payment of 1s. 6d., the balance being paid 
in small monthly instalments. 
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size, which is such that it need not oust all the legitimate 


occupants of 4 cigarette case. 
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Modern Electrical Theory. By N. R. Campbell. 
by 53 in. Nine figures. (Cambridge: The 
Press.) Second edition, 9s. net; abroad, 9s. "7d. 

Though nominally a second edition, this volume is to all intents 
and purposes, a new book. It really belongs more to the domain 
of physics than of electrical engineering, and has been written 
for those who have an adequate acquaintance with the older 
physics, and wish to study its modern developments, especially 
in regard to the Principle of Relativity, which the author shows 
must supersede the Principle of Moving Axes. There has been 
but little change in our conception of the electronic theory since 
the date of the first edition some six years ago, but more know- 
ledge concerning some of the difficulties raised, and the most 
likely ways of solving them, has developed. For instance, 
though considerable advance has been made in our knowledge 
of metallic conductivity and in the problem of radiation gener- 
ally, we are still confronted with many difficulties. The book 
is divided into three parts, the first deals with the electronic 
theory, and covers the properties of electricity, dielectrics, con- 
ductors, gaseous conduction, magnetic susceptibility, and mag- 
neto-optics. The second deals with every known kind of radia- 
tion, while the third discusses the properties of matter, the 
atructure of the atom, and the properties of moving systems. 

Much in this last section is new, and although necessitating а 

change in our ideas, the arguments are 

appreciates their meaning. There are references with explanatory 

notes, at the end of each кр to fuller discussions on the 

same lines as those given in the chapter concerned. 
—— (CL'€— 


A Text-book of Physics. Ву К. S. Willows. 471 рр. 8 in. b 
54 in. 280 figures. ( ondon: Edward Arnold.) 7s. 6d. 
net ; abroad, 8s. 2d. 

A considerable popularity of this work can be foreseen, 1n 
spite of the keen competition by the many other books on this 

subject now on the market. The first chapter is given over to a 

consideration of the general properties of matter; then follow 

chapters on heat, light, sound, magnetism, and electricity. The 
standard is that of the intermediate examinations of the various 

Universities and of the Civil Service Commission. The method 

and order of presentment, combined with the neat explanatory 

drawings of apparatus, is to be commended, as there can be no 
doubt that it is in line with the most rational way of teaching 
by lectures and laboratory experiments. A large proportion of 
the experiments in each section are given at the beginning of 
that section, so that experiment is the more easily kept ahead 
of theory. With regard to the sections on magnetism and 
electricity, the former is dealt with first, then some of the more 
elementary parts of the branch known as electrostatics, followed 
by what 1s often known as current electricity, while the section 
is closed by more advanced considerations of some electrostatic 
phenomena. The consideration of magnetism and electricity 
takes up about one-third of the book, and is straightforward and 
exact—not confused with out-of-date historical matter or side 


issues. 


400 pp., 83 in. 


niversity 


—— ul 


Principles of Setting-Out: Securing and Tooling Operations. 
By A. Parr. 290 pp. 9 in. by 5} in. 236 figures. (Lon- 
don: Longmans, Green and Co.) 7s. 6d. net; abroad 


8s. 2d. 

The title of the work implies merely marking off of work and 
the settiug up for machine operation, whereas, in spite of its 
comparatively small size, the book ranges throughout the whole 
field of workshop practice. The most modern examples of 
gauges, jigs, clamps, and fixtures are well illustrated, and 
even the principles of gearing are touched upon; the result is 
a most useful treatise for young engineers, but perhaps a little 
too condensed for workshop use, and a little too detailed for 
the general engineer. Incidentally, we may mention that we 
do not agree with the author's opinion that malleable cast iron 
may in many cases be equally satisfactory to forgings of iron 
or steel, nor do we consider two illustrations of fixtures for 


planing machines quite suitable for general use, but, as a whole, 


the work is excellent. 

—— —— «»9———— 

Engineering as a Profession. By A. P. M. Fleming and R. W. 
Bailey. 288 pp. 73 in. by 5 in. 
Ltd.) 2s. 6d. net; by post, 2s. 9d. 

The fact that we are ourselves continually receiving inquiries 
as to the best course to be pursued for the education of those 
who wish to enter the engineering profession would indicate 
that some such book as that before us should be welcome. The 
object of the authors is to give a general idea of the nature of 
the training required, to give particulars facilitating a choice of 
technical school or college suitable for the particular case, with 
information also as to works, &c., where pupils are taken. as 
well as to indicate some of the ways in which the profession 
may be entered when the earlier part of the training 1s complete. 

The list. of appointments and qualifications gives a good general 

idea of the class of openings that exist, but in matters of detail 


convincing, a8 soon as one . 


(London: John Long, 


SEPT. 25, 1913. 


— 


there are, of course, frequent changes. A short chapter als 

notices the principal features of engineering training as аа 

out in some other countries. There is useful information ee 

facilities for obtaining training at minimum expense. os 
S 


ев ee By P. Zeeman. 219 pp. 83 in 

у in. rures, (Lo : i ) ' 

d NUUS m (London: Macmillan & Co., Ltd.) 

The author has in this publication supplem tur 
entitled *' Recent Pio ea in Magneto- Pon ы pu 
livered before the Royal Institution in 1906. After some Aa 
on modern spectroscopes and their resolving powers, i.e their 
capacity to separate vibrations which differ little in wave-length 
as effected by gratings, prisms, &c., the magnetic resolution of 
emission lines and allied problems are dealt with. Ап interest 
ing chapter is that dealing with solar magneto-optics, and in 
the last chapter some account is given of the behaviour in the 
magnetic field of the atom built up of electrons and positive 
electricity, as conceived bv Sir J. J. Thomson. In general the 
material in the different chapters has been arranged historically 

d E a aus ba of the progress in this science and 

yin e important experim i ri 
tions of the author, is available жы E neni 

————üpe——— 

Taschenbuch fiir Monteure Elektrischer Beleuchtu 
By G. Lux and C. Michalke. Edited by 8. F. NU Cate 
284 pp. 63 in by 4j in. 210 figures. (Munich: R. Olden- 
bourg.) Forty-sixth edition. 2s. 6d. net; by post, 3s. 

Tue fact that this is a forty-sixth edition shows that the 
book is a great favourite of the German. erecting electrical 

Ri and foreman. English readers who understand German 

and take an interest in German practice, will find it useful 

| 

Fairbrother on Patents. By Н. Fairbrother. 48 pp., 8% in. by 
5% n (Birmingham: Bromhead & Co.) 1з. net ; by post 

To those who only desire to know the fundamental patent 
laws of the various countries where patent protection is granted 

this handbook enables such information to be obtained in а 

minimum of time. The countries thus dealt with are arranged 

in alphabetical sequence, and the notes show the kinds of patents 
granted, the life of a patent, terms of payment, including re- 
newal fees, if any, conditions as to working, marking &c. Some 
indication is given of the value of a patent so obtained, but 
the cost of obtaining it, and the amount of the payments 
necessary, are unfortunately not included, possibly because con- 
siderably more space would be required to make these matters 
clear than is available. It should prove a handy work of 
reference on those matters with which it deals. | 

к ——-—— 

А Pocket Glossary of English-German and German-English 
Technical Terms. By J. С. Horner and О. Holtzmann. 
298 pp. 4 in. by 25 in. (London: Crosby Lockwood and 
Non.) 3s. net; abroad, os. 2d. 


Those who have much to do with German technical literature 
should find this little work very convenient. On account of its 
small size, it can be always handy, but, considering its small- 
ness It appears very complete. A somewhat extensive range of 
engineering is covered, and there is a fair proportion of elec- 
trical terms. Electrical engineering is not, however, quite so 
well represented as mechanical workshop practice. The English- 
German and German-English sections are separate. 

——— Ó9—————- 
кыс E E pida e dcn 1912. Vol. II. 359 рр. 
in. by in. 7 figures. : 
Stoughton.) 10s. net; Шо. 11з. н 

In this volume are recorded the proceedings of the second 
Uptical Convention, which met in London in June, 1912, under 
the Presidency of Prof. Silvanus Р. Thompson. Among the 
36 papers which are printed, together with the discussions on 
them, bee the most interesting, from the point of view of 
the electrica engineer, are one on measurements and notes on 
the visibility of point sources of light, by C. C. Paterson and 
B. P. Dudding, and another on recent advances in the measure 
DD. pacem к ы by J. S. Dow and V. П. 
Mackinney. e volume is w ider- 
able variety of subjects. ашканына о 

— єє —— 
The Ideal Code Condenser. By A. Kolkenbeck. 16 pp. 154 in. 
by 84 in. (London : Central Translations Institute.) Second 
edition. 21s, net. | 


This is the second edition of a work first published in 1906, the 
main object of which is to enable two code words taken from any 
recognised numbered code to be condensed into one artificia 
word to effect a saving in the cust of transmission by using the 
figures and forming out of them a pronounceable ten-letter word 
by means of tables of syllables. The only material alteration in 
the tables is an improved arrangement of the check indicator 
table, making a two-figure difference between all similar com- 
binations. Users of the first edition can obtain free of charge a 
sheet giving the revised arrangement. The explanations and 
instructions, which are in English, French, and German, are also 
a little fuller than before. — ` | | 
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The Gas, Petrol, and Oil Engine. Dugald Clerk, F.R.S. 
Vol. 1., Thermodynamics of the Gas, Petrol, and Oil Engine, 
together with Historical Sketch. 128. 6d. net; abr., 15s. 3d. 
Vol. 11., Gas, Petrol, and Oil Engines in Practice. Clerk 
and Burls, 25s. net; abr., 26s. 3d. (Reviewed March 13th, 
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ls. net; by post, 1s. ld. (Reviewed Sept. 25th, 1913.) 

Engineering and Electric Traction Pocket Book. P. Dawson. 
4th edition. 20s. net: abr., 218. 

Electrical Engineer's ‘Pocket Book. H. A. Foster. 5th ed. 
2ls. net; abr., 228. 

The Electrician Wireman's Pocket Book and ‘Electrical Con- 
tractor’s Handbook. Robinson and Warrilow. 58. net; abr., 
bs. 3d. (Reviewed May 16th, 1912.) 

Whittaker’s Electrical Engineer’ s Pocket Book. К. Edgcumbe. 
5s. net; abr., бв. 4d. 

Mechanical World Electrical Pocket Book for 1915. 6d. net.; 
by post, 8d. (Reviewed Jan. 18th, 1912.) 


Miscellaneous. 


illumination. A. P. Trotter. 8s. 6d. net.; abr., 9s. 2d. (He. 
viewed Nov. 16th, 1911.) 


Resuscitation from Electric Shock. C. A. Lauffer. 2s. net; by 
post, 2s. 154. (Reviewed Sept. 25th, 1913.) 
Simple Electric Cookery. May Little. 1s. 6d. net; by post, 


ls. 9d. (Reviewed Sept. 25th, 1913.) 

Industrial г Measuring Instruments. K. Edgcumbe. 
8s. net; abr., Od. 

Electric Т in the Iron and Steel Industry. Rodenhauser 
and Schoenawa. 15s. net; abr., 15s. 9d. (Reviewed May 22nd, 


1913. 
H. W. Morse. 6s. 6d. net; abr., 6s. 10d. 


Storage Batteries. 
(Reviewed May 22nd, 1915.) 

Dynamo Lighting for Motor-cars. By M. A. Codd. 2s. 6d. 
net; by post, Bs. 10d. (Reviewed Sept. 25th, 1913.) 

The Law relating to есше Lighting. J. Shiress Will. 4th 
ed. Revised by W. E. T. Jones. 27s. 6d. net; British 
Colonies, 298. (Reviewed March 13th, 1913.) 

Magneto and Electric Ignition. W. Hibbert. 2s. net; by poat, 
28. 2d. (Reviewed Nov. 28th, 1912.) 

Quick and Easy Methods of Calculating : A Simple Explanation 
of the Theory and Use of the Slide Rule, garithms, &c. 


R. G. Blaine. 3rd edition. 2s. 6d. ; abr., 2s. 94. 
The Slide Rule. A Practical Manual. C. N. Pickworth. 2s.; 
abr., 2s. 5а. 12th edition. (Reviewed March 16th, 1911.) 


Engineering as a Profession. Fleming and Bailey. 2s. 6d. net; 
by post, 2s. Od.  (Heriewed Sept. 25th, 1913.) 

A Dictionary of Electrical Engineering. Edited by H. M. 
Hobart. 2 vols. 35s. net; British Colonies, 45s. net ; Canada, 
$11. Other countries carriage forward. (Reviewed Feb. 16tÀ, 


.) 
Electrical Dictionary: A Popular Encyclopedia of Words and 
Terms used in the Practice of Electrical Engineering. T. 
O'Conor Sloane. 4th edition. 7s. 6d.; abr., 8s. 3d. 


Technical, Industrial and Commercial Vocabulary, English- 
French-German. E. Hospitalier. Revised edition. 8s.; by 
post, 8s. 4d. 


English-German and German-English 
Technical Terms. Horner and Holtzmann. 3s.; abr., 3s. 2d. 
(Reviewed Sept. 25th, 1913.) 


Technical Dictionaries in Six Langua English, Spanish, 
German, Russian, French, Italian. Edited by einhardt and 
Schlomann :— 

Vol. II., Electrical Engineering. 


Cloth, 25s. net; abr., 
25s. 10d. Leather, 30s. net; abr., 30s 104. 
List of other volumes on application. 
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THE DIESEL ENGINE EXPLOSION AT BRAY 


T HE official report by Mr. G. S. Taylor (Inspector of 
Factories) to the Home Office on the explosion which 
occurred at the Bray Electricity Works on July 10th, 1912 
and resulted in the death of C. Coates, the head fitter, and 
serious injury to Mr. J. U. Sowter, Chief Engineer, and 
Mr. McDonnell, Assistant Engineer, has now been published. 

The report commences with some general notes on the 
development and working of the Diesel engine, and describes 
the general arrangement of the particular engine in question, 
which was a vertical ае four-stroke engine of 
12 in. bore, with a two-stage compressor driven off its own 
shaft, and the usual arrangement of air vessels and piping, 
made by Mirrlees, Bickerton & Day, of Stockport. In conse- 
quence of the air pressufe in the air vessels having been 
found to be reduced below the value required for starting, a 
cylinder of compressed oxygen had been procured and con- 
nected to them as a convenient means of obtaining the 
necessary pressure in the absence of any auxiliary compressor 
or available means of running the engines own compressor. 
To facilitate starting, the pipe leading to the fuel injection 
valve had been charged with kerosene. The engine got away 
satisfactorily .on the compressed air, but shortly after the 
lever controlling the cam shaft was shifted into the running 
position, an explosion occurred at the fuel valve on the 
cylinder, and after what is described as a blue flame had 
been seen to travel along the blast pipe to the blast air 
vessel, the latter exploded with great violence. The con- 
dition of the fragments is described in the report, and no 
fault is found with the construction of the blast vessel. 
Various possible causes of explosion are discussed, and finally 
the following conclusions are arrived at :— 

The explosion of the blast vessel was caused by the ignition 
of an oily deposit on its interior. Ignition was transmitted 
by a flame explosion from the fuel valve casing passing 
along the blast pipe, but there is no evidence to show 
whether this ignition originated in the fucl valve casing or 
was transmitted from the engine cylinder. Ignition was 
facilitated, and the resultant explosions were intensified bh 
the large volume of compressed oxygen contained in the 
blast vessel and blast pipe. This compressed oxygen had 
been used in the blast vessel in order to raise the pressure 
sufficiently to start the engine, and was so used in accord- 
ance with the printed instructions issued by the makers of 
the engines. Owing to the presence of deposits of lubricating 
oil carried over from the compressors, the same danger of 
ignition and explosion exists in blast vessels of Dicsel engines 
as in the air receivers of air-compressing plants. There are 
considerable practical difficulties which prevent the removal 
of all the lubricating oil vapour from compressed air before 
it enters the blast vessels, although entire removal is very 
desirable. ‘‘ Back fires’’ or explosions are sometimes trans- 
mitted from the cylinders of Diesel engines to the fuel 
valve casings and blast pipes; and ignitions, sometimes 
accompanied by explosions, occur in the high-pressure air 
delivery pipes of the compressors. Loss of air pressure from 
the blast and starting air vessels of Diesel engines occurs more 
frenuently than the engine makers admit. This loss is often 
dus to carelessness, but sometimes due to the inexperience 
of the engine attendant. 

The various possible methods of recharging the air vessels 
of Diesel engines are discussed, and the danger of using 
compressed oxygen or combustible gases instead of air is 
insisted upon. It is pointed out that at least two explosions 
of blast vessels have occurred on the Continent owing to the 
use of compressed oxygen, and various points in connection 
with the prevention of accidents with Diesel engines are 
discussed, and finally it is suggested that the observance of 
the following recommendations would tend to reduce the 
risk of explosions and accidents in connection with the running 
of Dicsel engines :— 

Compressed oxygen, on account of its intense chemical 
affinity, and combustible gases like hydrogen, should not be 
used for the purpose of recharging air vessels, and & warning to 
this effect should be issued by the makers of Diesel engines. 
Definite instructions should be issued by the makers with 
regard te the adoption of safe methods for recharging air 
vessels. Only competent engineers, or experienced men under 
the direct supervision of a qualified engineer, should be 
employed as engine attendants on Diesel plants. Traces of 
oil or oil vapours should be removed as far as practicable from 
the compressed air before it passes into the blast vessel. 
Air vessels, especially blast vessels, should be cleaned and 
examined internally as far as practicable once every twelve 
months; they should also be tested hydraulically onee in 
every four years, and the amount of expansion of the vessel 
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under the test pressure should be carefully gauged. Some 
device should be fitted for preventing the transmission of 
flame explosions along the compressed air pipes. 


ELECTRIC VEHICLES 


ii will be remembered that at the meeting of the Incor- 
porated Municipal Electrical Association in June it was 
decided to form a committee regarding the use of electric 
battery vehicles. This committee is now at work, with 
Mr. R. A. Chattock as chairman, and in addition to seven 
members of the 1.M.E.A. will include co-opted representatives 
of the company-owned supply undertakings in London and 
the provinces, battery and vehicle manufacturers, the R.A.C. 
and the A.A. and M.U. In connection with the representation 
of the vehicle and battery makers, as there is no society 
able to nominate representatives, firms interested are invited 
to communicate with Mr. F. Ayton (Corporation Electricity 
Supply Dept., Ipswich), Hon. Sec. to the Committee, with 
a view to a meeting being arranged for the nomination of 
representatives. 

It is proposed that the scope of the Committee's work 
shall, at the outset, cover the following :—To impress upon 
supply authorities the desirability of encouraging the use 
of the electric vehicle by agreeing to supply energy for 
charging at a reasonable price; by calling meetings of the 
motor-car traders and hotel proprietors to induce them to 
provide charging facilities; giving assistance to motor-car 
traders; advertising the whereabouts of charging stations; 
and impressing upon municipal bodies and others the advan- 
tages of the elcctric vehicle. Distributing information and 
literature among likely users, and providing charging outfits 
on hire. The Committee also propose to draw up recom- 
mendations as to standard sizes of charging outfits for D.C. 
and A.C. systems, and uniformity in battery charging 
instructions; to issue rules for the use and maintenance 
of electric vehicles, and to take up the standardisation of 
motor ratings, voltages, carrying capacities and speeds for 
commercial vehicles, wiring details, terminals, battery units, 
&e. 

It is also intended to approach insurance companies with 
a view to obtaining favourable rates for insuring electric 
vehicles, in consequence of the reduced fire risk, &c.; to 
arrange for parades and exhibitions; to collate and to’ 
publish information; to take up with the authorities the 
question of the rating of electric vehicles for taxation 
purposes, and to issue maps with charging stations indicated, 
together with a list of the latter and tariffs. 


Switchgear Alterations at the Greenwich Generating 


Station of the L.C.C. Tramways.—The alterations in the 


switchgear at this station, which were described in our issue 
of September lith, and are to be carried out shortly, are 
largely based on recommendations made by Mr. б. W. 
Partridge, Iingineer-in-Chief to the London Electric Supply 
Corporation, who was called in to report after the breakdowns 
which occurred last summer. 


Mercury Vapour Lamps and Market Gardening.—The 
Westinghouse Cooper Hewitt Co., Ltd., have sent us a copy 
of an interesting communication which they have received 
from Miss E. О. Dudgeon, of Linoluden House, Dumfries, 
referring to some experimental work on the acceleration of 
plant growth under mercury vapour lamps. The results in 
two greenhouses were compared. In one of these mercury 
vapour lamps were placed about 4 ft. above the plant; the other 
was used as a “control” house to compare the results with 
the normal growth of the plants in question. The mercury 
lamps were turned on about an hour before sunset and kept 
on for about four and a half hours. It was found that seeds 
germinated very much quicker under the action of the 
mercury vapour larnps; for instance, French beans in thirteen 
days, instead of twenty-one days; carrots in eleven days, 
instead of twenty-six days; cauliflower six days, instead of 
twenty-six days; maize eight days, instead of fifty-seven 
days; and peas seven days, instead of sixteen days. Straw- 
berries апа. various flowers showed a marked increase both 
in foliage and crop under the mercury lamp treatment. That 
the result was due to the lamps was indisputably shown by 
the fact that the plants nearer lamps showed additional 
growth to those further away in the same greenhouse. The 
houses were kept at a comparatively low temperature, and it 
is suggested that a considerable amount of heating may be 
saved by using mercury vapour lamps. The plants brought 
on by this means sare also said to be hardier than those 
forced in the ordinary way, so that practically no hardening- 
off is required before they are planted in the open. 
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AT THE WORKS OF THE SALT UNION 


Aà interesting example of economy in fuel obtained by 
the adoption of electrical methods is presented by the 
scheme which has just been carried out at the Winsford 
Works of the Salt Union, on the River Weaver, by the 
British Westinghouse Co. Here coal is utilised primarily 
for the evaporation of brine, but a considerable portion is 
also accounted for by the requirements of pumping and 
other machinery. In addition to the usual open evaporating 
pans, there is a triple effect vacuum evaporator, formerly 
supplied with steam through reducing valves from six 
Lancashire boilers operating at 60 lb. pressure. There was 
room for considerably increased efficiency here by raising 
the boiler pressure and utilising steam engines to reduce the 
pressure to that necessary for the vacuum evaporator, using 
the power developed by these engines to generate electricity 
for distribution all over the works. The scheme was pre- 
pared by Mr. Н. L. Riseley, of Newcastle-on-Tyne, in 
collaboration with Mr. G. W. Malcolm, Chief Engineer to 
the Salt Union, and the contract for the complete work, in- 
cluding the provision of the generating sets, extensive over- 
head transmission lines, motors and control gear, and coupling 
up the various drives, ran into about £15,000. A separate 
contract was placed with the Stirling Boiler Co. for three 
water-tube boilers working at 200 lb. pressure. The steam 
from these is passed through either one or both of two 
375-kw. three-phase, 600-volt 50-cycle alternators, driven by 
Browett-Lindley engines. Power is distributed throughout 
the works by overhead lines erected by British Insulated & 
Helsby Cables, Ltd., as sub-contractors to the Westinghouse 
Co. 

In all about fifty motors have been installed at the works, 
ten in connection with brine pumps, previously driven by 
small isolated steam engines. These, which run at speeds 
between 7 and 14 r.p.m., are now driven through double 
reduction helical gears made by the Power Plant Co., which 
arrangement has proved eminently satisfactory. 

Before the electrification of the Winsford Works had been 
put into operation, it was decided that a larger triple-effect 
vacuum evaporator, together with electrical generating p 
should be installed at the extensive works at Weston Point, 
Runcorn. These works are away from the brine fields, but 
the requisite brine is pumped through about ten miles of 
15-in. diameter piping from Northwich, where it is raised 
by means of two Westinghouse-Rateau turbine pumps, each 
capable of dealing with 35,000 gallons of brine per hour. The 
electrical power plant at Weston Point forms part of an 
entirely new works, but it is our object here merely to 
describe briefly the power plant from the electrical aspect. 
The boiler-house at Winsford contains Stirling boilers working 
at 200 lb. pressure. Part of the steam raised was at first 
passed through either or both of two 725-kw. Browett-Lindley- 
Westinghouse generating sets, and from the exhaust of these 
engines is driven one 375-kw. three-phase, 50-cycle, 440-volt 
alternator, and a 350-kw. 240-volt D.C. machine, the former 
for supplying current for power, and the latter for electro- 
lytic purposes. Since these sets were installed the whole 
scheme has grown so rapidly that they now only form part 
of the far larger project. 

From the beginning it was realised that the amount of 
electrical energy available from the steam required for the 
vacuum evaporator would be far in excess of the requirements 
of the works, and, therefore, steps were taken to obtain 
Provisional Orders for the urban and rural areas of Runcorn 
and the town of Widnes. These being obtained, a sub 
sidiary Company, known as the Mersey Power Co., was formed 
to deal with this part of the undertaking, and a further 
order was placed with the British Westinghouse Co. for 
two 1.500-kw. reducing turbines, the alternators being in 
this case designed for three-phase, 50 cycles, 6,600 volts. 
Static trunsformers with the requisite switchgear are provided 
to form a connecting-link between these alternators and those 
coupled to the reciprocating engines mentioned above. A 
third turbine, similar to the two now installed, is in course 
of manufacture, and will be erected and put into operation 
in the near future. 

A brief description of the reducing and governing valve 
wear will doubtless be of interest. A governor valve, operated 
through an oil relay in the usual way, controls the admission 
of steam to the high-pressure section of the turbine. This 
valve governs for speed alone, and is entirely independent 
of the reducing valve gear. The high- and low-pressure stages 
of the turbine are divided by a solid diaphragm, the passage 
between the two parts being controlled by a balanced valve. 
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This valve is opened and closed by an oil relay, whose pilot 
piston is moved according to the position of a steam piston, 
one side of which is connected to the vacuum-plant main. 
Suppose the vacuum plant to be taking all the exhaust steam, 
then the low-pressure section of the turbine is entirely out 
of commission. If now the supply of exhaust exceeds the 
demand of the vacuum plant, the pressure in the vacuum 
plant main rises and moves the steam piston, which shifts 
the relay pilot valve, so that the oil relay opens the valve 
connecting the high- and low-pressure casings. Steam then 
passes through to the low-pressure part of the turbine, and 
thence to the condenser. Thus it will be seen that part or 
all of the steam may pass to the condenser or to the vacuum 
plant, according to the position of the valve connecting the 
high and low casings. ; 

A central surface-condensing plant With turbine-driven 
auxiliaries is installed below the turbines. This is kept con- 
tinually in service, so that whenever excess steam over and 
above that required by the vacuum plant is called for by 
the generating sets, it is efficiently expanded in the low- 
pressure stages of the turbine. A second smaller surface 
condenser is being installed to act as a stand.by to that 
already mentioned. This second condenser is being erected 
on the ground level just outside the engine room. 

There are some forty-five motors installed at the new 
Weston Point Works, and of these ten are used directly in 
connection with the vacuum evaporator; four operating brine 
and air pumps, three the stirrers in the brine pans, and three 
the elevators which deal with the salt after it leaves these 
pans. The size of these motors varies from 12 to 150 h.p., 
and as it was desired to concentrate their control, as well 
as the control of the steam to the evaporator, at one point, 
a special centralised control platform was installed. The old 
Weston Point Works are driven by direct.current electric 
motors. A Westinghouse rotary-converter fed from the power 
station just described has been installed there to give the 
necessary direct-current supply. 

Our thanks are due to Mr. G. W. Malcolm, Chief Engineer 
of the Salt Union, Ltd., and Engineer and Manager of the 
Mersey Power Co., and also to Mr. H. L. Riseley, Consulting 
Engineer, for permission to publish the information given 
in this article. 


STREET LIGHTING REFLECTORS 


STREET-LIGHTING appliance which the British 

Thomson-Houston Co. (Mazda House, Upper Thames 
Street, Е.С.) have recently placed on the market is the radial 
wave reflector illustrated here. This can be used with any form 
of street-lighting bracket, post or cable-suspension equipment. 
In street lighting it is, of course, essential that the light 
should be distributed in such a way as to give the smallest 
possible diversity factor in the intensity of illumination. Manr 
existing reflectors give a high intensity of light immediately 
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under the lamps, which intensity decreases very rapidly until, 
midway between two posts, the illumination is quite inadequate. 
The B.T.-H. radial wave reflector has been designed to over- 
come this difficulty, and its peculiar construction enables it 
to project a much higher candle power between the horizontal 
and an angle of 30° below the horizontal than the ordinary 
concave reflector. | ` 
Radial wave reflectors are made of stamped fluted steel, 
with a reflecting surface of white vitreous enamel, and are 
painted green outside. They are provided with heavy glazed 
porcelain hoods, and are fitted with Edison screw holders. 
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QUESTIONS AND ANSWERS 
BY PRACTICAL MEN 


| RULES. 

QUESTIONS : We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen зп actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “ Answers to Corre- 
epondents," or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies tn this column. | 

ANSWERS : A fee of 10s. will be paid for the answer which 
we consider shows the greatest теты, and 5s. for the one we 
Welect as second best. Replies should reach this office within 
seven days of the earance of the question. In judging the 
replies, smportance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in Мз opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, tf unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and з] diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real пате 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,357. 


In horn ARE arresters, what clearance of gap is allowed 
_ per 100 or 1,000 volta ?—'' SPARK.” 


(Replies must be received not later than first post, Oct 2nd.) 
ANSWERS TO No. 1,355. 


Ventilation is required in a static transformer chamber to keep 
the transformer as cool as possible. Show how the sive of 
openings is determined, how the difference in level betwben inlet 
and outlet louvres will effect the size, and how the cubic 
contents of the chamber afiects the question. Assume two 
200 k.v.a. oil-cooled transformers. in a chamber 10 ft. by 8 ft. 
by 12 ft. high. Calculate the size of nett opening required, and 
show the difference if a chimney is built to a height of 20 ft. 
above ground.—'' Arr SuPPLY."' 


The first award (10s.) is made to '* A.G.R.," for the following 
reply :— 

Assuming average figures for the temperature of the air, 
namely, 15° C. at the inlet and 25° C. at the outlet, this latter 
being the maximum air temperature allowable (109 C. rise in 
temperature above 15° C.), we may proceed as follows :—Cubic 
contents of room = 10 x 8x12—960 cub. ft.; weight of 1 cub. ft. 
of air at 00 C. —0:0807 lb., and at 15° С. = (0:0807 x 273) -288 = 
0:0795 lb. (273 and 288. are the absolute temperatures corre- 
sponding to 0° C. and 15° C., as the absolute zero is —273° C.). 

The weight of the cubic contents of the room at 159 C. is 
therefore x 0'0795 — 76:2 lbs. 

Now the work dé кн to raise 1 lb. of water through 19 C. 
is 1,590 ft. lbs., and the specific heat of air at constant pressure 
is 0238, so that the work required to raise 1 lb. of air through 
109 C. is 1390 x 0238 х 10— 3510 ft. lbs., and the work required 
to raise 76°2 lbs. of air through 10° is 3310 x 762 = 252,000 ft. 
lbs. Assuming the efficiency of the transformers to be 98 per 
cent., then the total losses on the two transformers will be 
8 K.V.A., and 8 K.V.A. = 8000 + 746 Н.Р. =8000 x 550+ 746 = 
5900 ft. Ibs. per sec. Therefore the room requires to be refilled 
with air every 252,000 + 5900 = 42:7 secs. Thus 960 cub. ft. of 
air are requires every 427 secs., so that the rate of flow of air 
must be 22:5 cub. ft. рег sec. 

Assuming that the air inlet is at the floor-level and the outlet 
at the top of the room, the distance between them being about 
10 ft. (i.¢., between centre lines), then the pressure causing the 
flow is the difference in weight of a column, 10 ft. high, of 
cold air, and one, 10 ft. high, of warm air. 


Agsuming 1 sq. ft. cross-section, we have that EM 
Е 10=difference in pressure in lbs. per sq. #6. = 


298 
[0-0764 - 0-0739]10=0-025 lbs. рег sq. ft. 
(approx.) velocity head. 

.”, (0:025 + 0°0764) = v? —-2g, where v-velocity in ft. per sec., 
g=acceleration due to gravity=522 ft. per sec. per sec., and 
pressure head=pressure in lbs. per sq. ft.+wt. per cub. ft. at 
159 C. Therefore the velocity of air= ,/0`025 x 6:4 - 070764 = 
4/ 211-46 ft. per sec. Area of opening required is therefore = 
22°5+46=49 sq. ft. (вау 2 ft. 6 in. long by 2 ft. high). 


Now pressure head = 


With a chimney 20 ft. high, the effective height would be. 


about 19 ft. above centre of inlet. Pressure causing flow, in 
lbs. per sq. ft. -[0:0764—00759]119 = 070475 lbs. per sq. ft., so 
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that new velocity of аіг= //^644х0°0475--0°764= /40=6°53 ft. 
per sec. Area of opening=22°5+633=355 sq. ft. (say, 
1 ft. 10 in..long by 2 ft. high). 


No second award has been made. 


ANSWERS TO CORRESPONDENTS 


А. E. J.—The system of stopping trains which have overrun 

a signal described in vour letter is practically the same in 

rinciple as the “automatic train stop" employed on the London 

Underground Railways and elsewhere, although slightly different 
in detail. 


A SIMPLE ROTARY AIR-PUMP SYSTEM 


O meet the demand for a simple rotary air-pump system 

where space is a consideration, Willans & Robinson, Ltd. 
(Victoria Works, Rugby), have taken a licence to manufacture 
under the Müller-Josse patents. A large number of con- 
densing plants on this system, up to 10,000 kw., have already 
been built on the Continent. There are two modifications of 
the systems, which may be called the "shunt" and “series '" 
system respectively. In either case the air is extracted from 
the condenser by an air ejector, and the condensed steam 
is extracted by & separate centrifugal pump from the bottom 
of the condenser. Figs. 1 and 2 give an outline of the two 
systems. The first is used where the head across the circula- 
ting pump is sufficient to effect the air extraction. 

In this case the main circulating pump is designed to 
deliver a greater quantity of water than is required as cooling 
water in the condenser, the surplus water being used as 
air ejector water, and is returned to the source of supply 
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or to the suction side of the circulating pump. Where the 
"series " system is used, the whole body of the condenser 
cooling water is passed through the air ejector before entering 
the condenser. Thus, in the shunt system the power required 
for extracting the air is determined by the surplus quantity 
of water at the given head, and in the series system by 
the given quantity of water at a surplus head. In neither 
ease is a greater quantity of cooling water consumed than 
where a reciprocating air pump or any other rotary air pump 
is used. Only one simple centrifugal pump is needed for 
supplying the condenser cooling water and the air extraction 
water. The power required in extracting the air is dependent 
on the design of the ejector and the power actually consumed 
in compressing the air. To reduce to a minimum the power 
required in air compression, the latter should be carried 
out at the lowest possible temperature, namely, the tempera- 
ture of the cooling water, as is done in this system. 

À plant of 8,500-kw. set capacity is in hand for the Sheffield 
Corporation, and the Glasgow Corporation Tramways Depart- 
ment has ordered a 5,000-kw. for the Pinkston Power Station, 
while the London & South Western Railway Co. has ordered 
plant totalling 25,800 kw. 


An Electrically-driven Pump.—4A useful little electric pumping 
set has just been fitted up by Messrs. Merryweather and Sons, 
of Greenwich, at the London offices of the Daily Sketch in Shoe 
Lane. The pump is of the rotary type, capable of delivering 
250 gallons per hour against a total head of 6 ft. 6 in.. and is 
direct-coupled to an electric motor of ample power to drive it, 
wound for a 200-volt direct current. The pumps and motor are 
mounted on a bedplate, forming a very compact set. The pump 
will be employed for emptying a sump in the basement, and 
is arranged to start automatically. In order to effect this. a 
float is provided, which operates a switch and starts the motor 
when the water in the sump risos above a certain level. Аз the 
water is pumped out the float falls and cuts off the current. 
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CATALOGUES, PAMPHLETS, &c., RECEIVED 


HEATING AND COOKING.—A pamphlet relating to the 
heating and cooking appliances suitable for the requirements of 
a small household jm been got out by Simplex Conduits, Ltd. 
(116 Charing Cross Road, W.C.), in connection with the demon- 
strations of Plexsim apparatus which are now being arranged 
throughout the country. The pamphlet gives the cost of the 
apparatus, together with the cost of using it at various prices 
of electrical energy. It is neatly arranged for over-printing. 

METAL FILAMENT LAMPS.—4A card has been issued by the 
Osram Lamp Works, Ltd. (Hammersmith, W.), giving the 
names of the 12 different makes of metal filament lamps against 
the suppliers of which actions to restrain infringement of their 
patents and for damages have been commenced. Interim in- 
junctions restraining infringement have been granted against 
the suppliers of four other makes of lamps and three cases 
made final. 

SWITCHGEAR АМО FUSEBOARDS.—A preliminary 
abridged issue of a catalogue dealing with switchgear and fuse- 
boards has just been issued by the Sun Electrical Co., Ltd. 
(118-120 Charing Cross Road, W.C.). We note that the list 
contains an extensive range of switch and fuseboards, main 
switches, iron-clad switches, &c., for industrial and domestic 
purposes. Included also are boards designed to comply with 
the latest Home Office regulations. | $ 

"SUPERLUX" REFLECTORS.—A complete catalogue of 
“Superlux ’’ reflectors (referred to in last week's ELECTRICAL 
ENGINEERING) has also just been issued by the Sun Company. 
These reflectors are divided into four classes: (1) pure white 
glass ware, (2) vitreous enamelled steel, (3) aluminium, and 
(4) glass mirror reflectors. All are designed to give definite 
quantities of light just where it is wanted. seful data, 
tables, &c., are being prepared for publication to assist clients 
in selecting the correct retlector to fulfil any given condition. 

MAZDA LAMPS.—Some further specimens of folders, 
leaflets, &c., which are being sent to contractors in connection 
with the Mazda ‘‘Arrow’’ advertising campaign, have reached 
us from the British Thomson-Houston Co., Ltd. (77 Upper 
Thames Street, E.C.), who urge all contractors to 'phone or 
wire for literature and supplies at once. : 


POPOL 4, a a a a a a a du g^ qe) FCC QS e RP, 
Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice tn 

* Electrical Engineering.” 


COOKERS. 
Kingsway, W.C.), gives prices, weights, and detailed оше 


A leaflet from Ferranti, Ltd. (Central House, 


of Ferranti electric cookers. The whole cooker is well designed 
and of substantial construction. The elements can be very 
easily withdrawn for clearing or replacement by new ones, and 
the wiring is readily inspected. The heating units have been 
thoroughly standardised. 

OPAL REFLECTORS.—Siemens Brothers Dynamo Works, 
Ltd. jn Street, Dalston, N.E.), has just got out a price 
list dealing with the ‘‘Marbella’’ opal reflector, which is 
obtainable in distributing or congentrating types. The light is 
reflected in the direction required by one reflection, and the 
lamp is hidden to the pip so that ''glare" and ‘‘eye-strain ” 
are avoided. 

POCKET LAMPS.—-A pamphlet covering the extensive range 
of ‘‘Geeko”’ pocket battery lamps, hand Tempe: ceiling clocks, 
&c., supplied by the General Electric Co., Ltd. (67 Queen 
Victoria Street, E.C.), is now available. 

LANTERNS.--A new edition of the General Electric Com- 
pany’s list of lanterns for shop, warehouse, and street lighting 
has also just been published. The lanterns are suitable for 
inetal filament lamps from 20 to 1,000 watts. 

MOVABLE FITTINGS.—A much wider range in movable 
fittings for lighting, telephones, and other purposes is embraced 
in the most recent edition of the catalogue of John Dugdill 
& Co. (Failsworth, near Manchester) than in the list which it 
supersedes. Besides spring-reel fittings, travelling lights, and 
telescopic pendants, special fittings for hospitals, altars, work- 
shops, schools, engineering shops, &c., are included. Are light 


brackets, portable adjustable standards, and shades and re- 
flectors ате also dealt. with, as well as various accessories. 
TAPPING AND REAMERING MACHINES.—The Power 


Plant Co.. Ltd. (West Drayton, Middlesex), has now produced 
a new list illustrating and describing electric hand-drilling, 
tapping, aud reamering machines, 

" ELECTRICAL SERVICE.'"——This is the title of an attrac- 
tive booklet which Electrical Installations, Ltd. (27 and 28 
Martins Lane, Cannon Street, E.C.), has produced for the 
purpose of impressing possible clients with the advantages of 
electricity for illumination in the private house, office, shop, 
or factory, Heating and power are also dealt with. 


IRONCLAD SWITCHGEAR.—A number of recently pub- 


. path has 


lished leaflets have been sent us by A. Reyrolle & Co., Ltd. 
(Hebburn-on-Tyne). These deal with overload protection, tele- 
ү cable dividing boxes, explosion-proof quick make and 
reak oil-switches, sheet steel panels, plug boxes with switches 
and fuses, enclosed high-pressure tubular fuses, flat-back switch- 
gear, draw-out ironclad switchgear, and the company’s ‘‘ Merz 
rice’’ protective gear. The high standard of design and 
workmanship reached in these specialities is well known to 
our readers, who will doubtless remember that we have from 
time to time described and illustrated many of the apparatus 
referred to. ^ 
. INSTRUMENTS AND METERS.—Additional copies of the 
lists referred to in ELECTRICAL ENGINEERING, May 15th, p. 276, 
have been received from Evershed & Vignoles, Ltd. (Acton 
Lane Works, Chiswick, W.). А supplementary list dealing 
with Murday's patent recording ammeters, voltmeters, and watt- 
meters has been риши and a new list takes the place of 
that dealing with the ‘‘megger”’ testing sets, while the one 
dealing with portable instruments has been reprinted. 


A NEW INSULATED TERMINAL 


HE Gibson Terminal Co. (149 Strand, W.C.), are intro- 
ducing a patented insulated terminal, or ‘‘tag end," for use 
with electrical apparatus. The arrangement of this terminal is 
clearly shown in the three views below. The left-hand view 
shows the terminal wired complete. To insert the wire the 


ebonite sleeve is threaded on to the wire, as shown by the 
dotted line, and the wire is then passed through the holes in 
the flattened portion of the brass terminal at the threaded 
end, as shown in the two sectional views. The ebonite sleeve 
is then screwed down, the wire is held tight, and a self.acting 
cord-grip is ри by the thread of the sleeve biting into the 
insulation. The above drawings are full size. 


Cracking of Insulators.—' Transmission companies in America 
and Canada have been experiencing considerable trouble with 
insulators owing to the cracking of the porcelain. This is larzely 
due to expansion differences, and is felt most on strain or dead- 
end insulators. Аз a protection against heavy surge over- 
voltages, says the Electrical. World ун York), a lateral air 

roved useful for strings of insulators. The ratio of 
the total dielectric strength of the insulator string to that of the 
air path is called the factor of safety of the string, and in 
practice varies from 1:6 to 2: 


Magnetic Salvage.—A large fire which occurred recently in 
an engineering works at Birmingham was a means of affording 
a Witton-Kramer magnet an opportunity of demonstrating its 
powers. The débris contained a considerable amount of iron. 
in the form of screws, nails, bolts, &c., and this was of such 
value as to warrant salvage operations. А 42-іп. Witton- 
Kramer magnet was rigged up on sheer legs, and after the 
larger masses of metal had been removed, smaller pieces were 
shovelled on the face of the magnet, which retained everything 
mavuetic, the residue sliding down a board into a heap beneath. 
When the face of the magnet became filled, a box was placed 
underneata and the current switched off, the magnetic ‘‘catch”’ 
falling into it and then being removed. The work of the 
Witton-Rramer magnet was so thoroughly done that. expecta- 
tions were more than realised. and over two tons of metal. 
screws, &c., were salvaged. the bulk of which can be utilised. 
The magnet in question takes 5 kw., and was constructed bv 
the Witton-Kramer Electric Tool & Hoist Co.. Ltd., Witton. 
for whom the General Electric Co.. Ltd., 67 Queen Vcitoria 
Street, London, E.C., are the sole selling agents. 
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| ELECTRIC TRACTION NOTES _ | 


In view of complaints that have been made by drivers on 
-the Great Northern Railway that certain mercury vapour 
lamps gave a light which could be confused with green 


signal lights, the Westinghouse Cooper Hewitt Co. (80 York | 


Road, King’s Cross, N.) inform us that special globes and 
reflectors can be used near railways by which the appearance 
of the lamps from a distance is altered, although the charac- 
teristic quality of the light for seeing purposes is maintained. 

At a Congress of the Franco-British Travel Union on 
Tuesday evening, an address on the subject of the proposed 
Channel Tunnel was given by Baron E. d'Erlanger, who 
referred briefly to the electrical power plant that would be 
provided for running the trains as well as for lighting. 
Sir Francis Fox also read a Paper on the engineering aspects 
of the scheme. He said that the debris from the shields 
uscd for driving the tunnels would be carried by electrically- 
driven belt conveyors to the wagons, whieh would be removed 
in trains hauled by electric locomotives. The drainage 
heading. would be excavated by some approved cutter or 
by Price’s electrical digger, as used on the London tube 
railways. The use of electric traction in the tunnels would 
simplify the ventilation arrangements, and instead of blowing 
the air in a direction contrary to the traffic, as is done in 
long steam-worked tunnels to keep the driver and fireman 
free from smoke and steam, the air would be blown in the 
same direction as the train, which would assist and not retard 
the current. Again, much less air would be required. 
Reckoning as a maximum a train carrying 500 people every 
ten minutes, 45,000 cub. ft. of air per min. at a velocity. 
of 6 ft. per sec. should be sufficient. The tunnels, he said, 
would be lighted throughout by electricity, and a separate 
and special circuit will be provided, so that in the event of 
the main traction current failing, the lights in the tunnels 
will not be extinguished. Carriage lighting would Бе 
independent, each vehicle carrying its own store of light. 
The electric locomotives would replace the steam locomotives 
on this side at a station at Maxton, just within the Borough 
of Dover. The main tunnels would consist of two single- 
track circular tunnels, each of 18 ft. net internal diameter, 
and thus large enough to accommodate the rolling stock 
of the British and French main lines, except only their 


locomotives, for which would be substituted electrical loco- - 


miotives of ample power to deal with the heaviest trains 
running upon the main lines. No mention is, however, 
made of the system of electric traction to be adopted. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


A beginning was made last week by the German cable ship 
Stephan in the laying of a new four-core telegraph cable con- 
necting this country with Germany. The laying of the cable 
was commenced at Mundesley (Norfolk), where, owing to 
the gentle sandy nature of the fore-shore, no special shore- 
end is required. It goes to Emden, practically the nearest 
point in Germany. Here all the German Atlantic and also five 
Anglo-German cables terminate. The messages will be repeated 
at the cable stations at each end, i.c., at North Walsham, which 
is some twenty miles inland, and at Emden. The length of 
the cable is about 240 nauts. It consists of four conductors, 
each consisting of thirteen copper strands, the middle one 
being thicker than the others. The weight of copper is 
210 Ib. per naut, and the weight of gutta-percha 175 lb. per 
naut. The cable is laid up in the usual way—cach conductor 
is surrounded by gutta-percha, and over this a layer of 
brass teredo tape, then jute worming to make the whole 


circular, and an armouring of thirteen galvanised iron wires 
surrounded by a protective coating of tarred hemp. The 
overall diameter is about l,'4,in. The cable will, we believe, 
be worked Hughes at first (twenty-eight words per min.), 
and later Baudot single, double or triple duplex (thirty, sixty 
or ninety words per min. in each direction). The effect will 
be to put Leipzig into direct communication with this 
country, and to increase the number of lines at present working 
between this country and Berlin, Hamburg and other towns 
in direct communication. Tests are now in progress, but 
it is not anticipated that the cable will be put into regular 
service for some time. | 

In the course of an article in the September issuc of 
The Central, Mr. Maurice Solomon compares the different 
varieties of Leclanche cell at present obtainable. He gives 
the capacity of the three-pint porous-pot type of cell as 
40 ampere-hours (i.e., until the open-circuit voltage is re- 
duced from 1'5 to 0°75), of the quart size at 18 ampere-hours, 
and of the pint size as 8 ampere-hours. For the sack type 
he gives the capacity of the three-pint, quart, and one-pint 
sizes as 100, 75, and 40 ampere-hours respectively, and says 
that the quart-size sack element is only 50 per cent. heavier 
than the corresponding porous pot, although it has four times 
the capacity. About 42 per cent. of the manganese dioxide 
is used up, compared with 84 per cent. in the porous pot. 
When size and weight are taken into consideration, the 
carporous pot and agglomerate block types of cell: do not 
show so high an efficiency as the simple porous pot, in which 
the grains of depolariser are of the best size. 

The inaugural mceting of a new Association, known for 
the present as '" The London Wireless Club," was held in 
the Westminster City Schools on Tuesday evening, under the 
chairmanship of Mr. Е. Hope-Jones, who explained the objects 
of the Association. These include the reading of Papers 
and discussions among members, the formation of a library 
in club rooms, where, also, an aerial for the purpose of carry- 
ing out experiments on new and improved apparatus, is to 
be available to members. It is also intended that a sub- 
committee be appointed to judge of the qualifications of 
candidates for transmitting or receiving licences from the 
Post Office, and to co-ordinate research. This Department has 
already signified its approval of the objects of the Association. 
There are two classes of membership, &nd the subscriptions 
are 10s. 6d. per annum for London members and 5s. for 
country members. Full membership is now limited to those 
holding licences or having equivalent scientific qualifications, 
and to wireless operators. The Committee is constituted as 
follows :—Chairman, Mr. Е. Hope-Jones;  Vice-Chairmen, 
Mr. H. F. Brand and Mr. L. MeMichael; Hon. Sec., Mr. R. 
H. Klein (18 Crediton Road, West Hampstead, N.W.); 
Treasurer, Mr. L. F. Fogarty, and Messrs. W. J. Shaw, 
V. W. Delves Broughton, W. J. Fry, E. W. Kitchen, 
F. C. Knight and A. G. Hansard. Arrangements are being 
made for the renting of club premises at 107 Hatton Garden 
fron A. W. Gamage, Ltd., who will also lend their aerials. 
Dr. S. P. Thompson has already tonsented to become one 
of the Vice-Presidents. ‘There are already nearly 100 members. 
The next meeting will be held in about a month’s time. 

At a meeting of the Liverpool and District Amateur Wire- 
less Association, on September llth, the question of 
'" Receiving Outfits ” was discussed, and Mr. Jardine described 
a new outfit giving very good results, and to a great extent 
obviating local jamming. Mr. J. T. Thompson, Mayor of 
Birkenhead, had consented to act as a vice-president of the 
Association. Mr. Frith exhibited a very compact receiving 
outfit for field work, contained in a case 8? in. by 12 in. by 
51 in., holding inductance, silicon detector, blocking con- 
denser, and a pair of headgear 8,000-ohm telephone receivers. 
The next meeting will be to-day. 

The Direetors of the Direct Spanish Telegraph Co. have 
decided to pay, in addition to the dividend at the rate of 
10 per cent. per annum on the preference shares, a dividend 
at the rate of 4 per cent. per annum on the ordinary shares. 

As a result of careful tests at the wireless station of the 
University of North Dakota, Professor A. H. Taylor suggests 
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(This Patent Record is compiled by our own Editorial Staff and ss Strictly Copyrtght.y 


Specifications Published September [8th, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 

16,992/12. Wireless for Aeroplanes. C. СкАнАмЕ WHITE and 
Н. ForHERGILL. To avoid the necessity for storage batteries in 
aeroplanes and hydroplanes, an A.C. generator is directly con- 
nected to the motor driving the propeller. Four figures. 

19,118/12. Motor Meters. S. Н. Ногрех and CHAMBERLAIN 
& HookHaM. Instead of emploving solid brushes in D.C. motor 
meters of the eddy-current brake tvpe, the armature spindle is 
inclined so that the commutator dips into mercury at its lower 
side. An open-col winding in which one end of each coil is 

ermanently connected to the armature Po so that only one 
Druh is required is used. Cupro nickel is used for the com- 
mutator. An enclosed chamber is provided for the mercury, 
and arrangements are provided for expelling this when necessary. 
By means of floats attached to the spindle and immersed in a 
liquid, the weight on the pivots is reduced. Two figures. 

19.585 / 12. rdnance Signals. A. T. Dawson and G. T. 
BuckHam (Vickers). For transmitting orders and particulars as 
to the range and deflection of guns on board ship, &c., a step- 
by-step receiving motor, a transmitter, and a positive mechanism 
for effecting the desired indications by current impulses, are 
described. A spring fly-back for restoring the armature of the 
receiver after each excitation works with two opposing movable 
pawl mechanisms in the armature so as to transmit the oscilla- 
tory movements to a counting or indicating device, and to 
de-energise the armature. Thirteen figures. 

19,754/12 and 19,771/12. Cooking Utensils. A. J. KrERCHER. 
The cooker consists of an inner vessel surrounded by an 
hermetically sealed space partly filled with water or other 
liquid. Such as oil. A safety vent is provided. The liquid is 
heated bv the element which is in contact with the outer sides 


of the space where the liquid is. and an external lagging is ` 


provided. The inner receptacle is in contact with an exhausted 
chamber, which, when a certain temperature is reached, is de- 
signed so as a diaphragm suddenly buckles. and so works a 
quick-acting switch in the heating circuit. By these means the 
temperature of the inner receptacle is kept constant. The spring 
of the switch may be fixed to the exhausted controlling chamber 
through a fusible alloy, so that an excessive temperature cannot 
' be reached. Three figures and one figure respectively. 

19.825/12. Trolley Omnibuses. E. Cross. Means for effect. 
mg connection with tramway rails where these are in existence 
is provided through pilot wheels or runners on the "bus. These 
wheels may be brought into contact with the rails. and they are 
connected with the steering road wheels, so that. in spite of 
some deviation of the latter, the rail contacts тау still be 
effective. Additional brush contacts for reverse running may be 
provided. Two figures. 

992'15. Globes and Reflectors.’ С. ЄснАх7ЕХВАСН and C. 
КХАРР. The specification covers a reflector in which the light 
source is hidden from the observer. It is composed of separate 
translucent lamella, while between each. and extending froin the 
apex of the enclosure, and preferably curved. clear glass surfaces 
are provided. These are radial to the light source. and are as 
perpendicular as possible to the light retlected to them from 
the obscured lamelle. Cleaning is said to be facilitated by this 
design. Four figures. 

4.4/9:15. Cooking Utensils. J. Maxs. Ceramic vessels. pro- 
vided with heating coils are made by applving the coils to the 
outside. and then an outer coating of ceramic material is applied 
so as to form a permanent casing. Four figures. 

6.648.159. Commutators. Simmexns Dyxamo Works (Siemens. 
Schuckert). To prevent brush sparking due to the projection 
above the segments of the insulating material. the edges at the 
surface of the commutator are left free, so as to yield under 
the brush pressure. Three figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day. and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings. London, W.C., at the price of 8d. each, post free. 

Summaries of some of the more important of these patents will 
apnear їп Onr next issue. 

Arc Lamps: SieMENS-SCHURKERTWERKE [Regulation of the light 

intensity] 17.086 ‘15. i 

Distributing Systems, Cables and, Wires, Insulating Materials, 

&c.: Becker [Protection of cirenits against high frequency 

oscillations] 12.208 12: B. T.-H. Co. (€. E. Ca.. U.S..4.) [Motor 

control systems] 20.662:12 and 20.744 '12: [Resinous composi- 
tions] 25.776 12 and 24,059°12: St. HrLENs Савік Co.. and 

EvaNs [Insulting gloves] 5.24213: Becker [Prevention of 


excess pressure im А.С. circuits! 19.029 15. 


Dynamos and Motors: Rovzer [A.C. motors} 12,687/12: 
ВЕврох [D.C. dynamos] 20.225/12; ATELIERS DE CONSTRUCTIONS 
ELECTRIQUES DU NORD ET DE L'Est [Alternators] 25,207/12. 

Electrochemistry: Marino [Electrolytic pickling] 20,180. 12. 

Heating and Cooking: Dicsy (Heating apparatus for buildings 
and vehicles] 26,256/12; ALBRECHT [Heating apparatus] 26,547; 12 ; 
WrzavisG and the Ferranti Co. [Switch arrangements for 
heaters] 12,935/13. 

Ignition:  *cuvL1iz [Regulators for igniting apparatus; 
8,728 :13; GonboN and Wricat [Igniting and unlocking miners 
safety lamps] 13,694/13. 

Incandescent Lamps: В. T.-H. Co. (С. E. Co., U.S.A.) [Fila- 
ment manufacture] 27,433/12. 

Instruments and Meters: Sremens-ScHUCKERTWERKE [Meters, 
meter systems, and controlling relays] 26,439/12; ELSTER 
[Meters] 5.466715; Hartmann & Braun [Direct measurement ої 
small differences in resistance] 8,602 13. 

Switchgear, Fuses and Fittings: Cuartes [Tumbler switches? 
22,477/12; Vax KERCKHOVEN [Combined dynamo regulators and 
switches] 1.512/13; Cunsinctos [Contact for bells, alarms, &с.1 
7,795/13; Watrer and Drsputayer Co. [Automatic control of 
motors for compressing fluids in cylinders] 12,218/13. 

Telephony and Telegraphy: DaNNENBERG [Ear and mouthpiece 
protectors for telephones] 30.111/12; ©тсхАд Ges. (Wireless! 
5,246/12; Rocers-JeNktns [Pole stay-wire guards] 9,869/13. 

Traction: JeNNincs [Railway signalling] 16,678/12; Pvnvis 
and Gritmax [Railway systems] 26,544/12; StockpaLe [Railway 
signals} 16,920/ 13. 

Miscellaneous: Mascorp [Massage apparatus] 19,661/12: 
SEVERY and SINCLAIR [Vibratory musical instruments] 19.869. 12 
and 16.860/15; GARDNER [Gyroscope] 20,135/12; WORTMANN 
[Agricultural machinery] 20,185/12; PARKER [Secondary clocks] 
24,274/12; Joris [Lamps for mines] 28.816/12; Стокѕ [Safety 
signalling for mines] 2.546/15; Soc r'EcLAmRAGE ELECTRIQUE 
[Electric driving mechanism for spindles, flyers. &c., in textile 
machinery] 3,759/13; Stevens [Fire-alarms] 11,218/13. 

The following Specifications are open to Inspection at the Patent 
Office before Acceptance, ^ut are not vet published for sale. 

Dynamos, Motors, and’ Transformers: Rvsrr [Iron alloy] 
18.171/15; ALEXANDERSON [Polyphase commutator motors] 
19,517 / 13. 

Telephony and Telegraphy: Hvrr [Selecting apparatus for 
telephones] 19.249/13; Stemens & HarskEe (Calling on party-lines] 
19,271;15: [Circuits for automatic and semi-automatic telephone 
systems] 19.518; 13. | 

Miscellaneous: May [Increasing the strength of magnets] 
7,898 '13; А-н [Rat traps] 19,496, 13. 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Arc Lamps: VrniTAS Со. апа Е. S. Wonsrrex [Self-sustaininy 
winches] 13.085, 06. І 

Dynamos, Motors, and Transformers: B.T.-H. Co. and К. 
AHLQUIST [Flexible coupling for turbo-generators] 11.704 G5. 

Electrochemistry: E. Arsert [Electrotvpe] 11,527 /05. 

- Heating and Cooking: С. С. Ховвѕ and J. E. Rosextuar /Oi!- 
filled radiator for heating buildings] 12.252 08. 

Incandescent Lamps: L.T.-H. Co. (G.E. Co., U.S.A.) [Machine 
for cementing caps to bulbs] 12.751/06; Н. KëzeL [Supports for 
tungsten filaments] 15.798 07. 

Instruments and Meters: E. Wrstox and А. О. Brxecke 
[Sensitive recording motor meter] 12.463 /02; е rezis- 
tration of the readings of pressure gauges, ships’ compasses. 
&c.] 12.469 02: [Returning pointer of a recording instrument to 
zero] 12,476 02: SN. EversHep and EvEksHED & VIGNOLES 
[Counting trains] 12,701 02. | 

Switchgear, Fuses, and Fittings: B.T.-H. Co. and A. S. 
Ссвітт [Magnetic blow-outs for fuses, &c.] 12.340 04: R. P. 
JACKSON [Pressure controller for transformer secondary] 1,591 65. 

Telephony and Telegraphy: Н. S. WARREN and G. А. CaMPRELL 
[To prevent loss by reflection of waves. subscribers" telephone 
circuits are connected to loaded trunk lines through graduated 
impedances] 12.476 05: BrittsH WESTINGHOUSE Co. (American 
Westinghouse Co.) [Compensating disturbing effects of neizhbour- 
ing high-pressure A.C. traction circuits, &c.)) 12.952 07; 
Н. Roosr [Indicating duration of telephone calls] 12.536 /C8. 

Traction: SikwreNs Bros. and A. Stewens [Electromagnetic 
detent for signalling mechanisms] 12.785/02: W. Н. Wrerry 
[Rail bonding] 12.458 03 and 12.461:05: С. WESTINGHOTSE 
[Brake system with electrically-controlled valves] 12.374 04: 
W. К. Sykes [Motor-operated semaphore signals which are alse 
held off electromagnetically] 12.751 04. 

Miscellaneous: S. LaKet [Submarine control] 11,788:05; C. W. 
Kayser and J. E. Вовіххох [Clutch release] 26.558 07: R. 
BnuicuT and J. М. W. Wricut [Advertising] 12.085 68. 
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Specialized [nstruction 


PECIALIZATION is the secret of progress. In every 
walk of life, the man who can do someone thing better 
than any of his comrades can do it, is sure to receive 

а large salary. While the value of broad training із not 
questioned, many whose time for study is limited wisely 
conclude that it is better to try to learn all about some one 
thing than to attempt to learn something about everything. 
Others, having more or less general knowledge of electrical 
work, desire to perfect themselves in some one branch that 
from its financial rewards or its environment appeuls 
particularly to them. The LC.S. therefore, in addition 
to their Complete Electrical Engineering Course, offer 
Special Electrical Courses. І 


. No Unnecessary Subjects Included 


Great care has been given to the preparation of these 
Courses, and.the Papers contain the best and most useful 
information on the subjects covered. The student receives 
just the training he requires to enable him to become one of 
the fully competent, intelligent, and resourceful men so 
much needed in all departments of electrical work. 


Five Combination Courses 


To those who desire a more extended treatment of steam 
engineering subjects than will be found in the Courses in the 
list below, we offer four combination Courses, namely : 


Steam Electric. Advanced Electric Traction. 
Advanced Electric Lighting. Engine & Dynamo Running. 


Also, for those who are concerned with electric-power 
plants in which gas instead of steam is employed, we ofler the 


Gas-Electric Course. 


Anyone enrolling in one of these Courses will increase his 
opportunities of obtaining the most lucrative posts in 
connection with steam or gas-driven electric power and 
lighting plants. These five Courses are made up of 
Iustruction Papers selected from our Electric Lighting and 
Traction, Gas- Power Operating and Steam - Engineering 
Courses. These Papers are the most valuable and the most 
modern engineering books in their particular line. 


Men who have completed one of these combination 
Courses are doubly etficient in any position they may take 
up, and are in great demand in the steam engineering and 
electric power and lighting professions. In the Electrical 
Engineering Syllabus will be found detailed descriptions of 
the above-mentioned Courses. 


The Choice of a Course of Study 


If you wish for a thorough general knowledge of lighting, power and traction plants, and the design, construction, and 
management of all kinds of electrical apparatus and machinery, write for prospectus of 


The Complete Electrical Engineering Course. 


If you are a mechanical engineer and wish to acquire a wide knowledge of electricity refer to 


The Electrical Course. 


If you desire to undertake the erection and management of electric lighting and traction plants, refer to 
The Electric Lighting and Traction Course. 


If it is your ambition to obtain a responsible position in a power station or take charge of a steam-electric plant of any 


description, refer to 


The Steam-Electric Course. 


If you wish to qualify for a position to run a self-contained electric light installation driven by gas engines, refer to 


The Gas-Electric Course. 


If you wish to become a telephone engineer, refer to 


The Telephone Engineering Course. 


The international 


Correspondence Schools also give sound, 
Gas-Power and Motor-Engineering, Steam Engineering, Boiler Engineering, Mechanicai 


practical training in 


Engineering, Draughtsmanship, Building in all its branches, Mining, &c. 


For full syllabus of any course write, naming the subject in which you are interested’ 
to International Correspondence Schools, Ltd., 115d, International Buildings, Kingsway, 
Please use our FULL address so as to avoid delay. 


London, W.C. 


When corresponding with Advertisers, please mention “ Electrical Lnyinceriag.” 
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that the varying absorption of signals due to atmospheric 
conditions is probably caused by a sun-created conductivity 
close to the earth’s surface (below the normal cloud layers). 
According to the Electrical World (New York), this solar 
ionisation is insufficient to account for the tremendous 
changes in transmission distances noted from night to night, 
and the observations of Professor Taylor might be further 
interpreted by considering that after a cloudy day the earth’s 
surface retains more of the moisture deposited nightly, and 
so permits the passage of radiated waves and their accom- 
panying earth currents with smaller conduction losses. 
Rumours that the Marconi Co. is intending to increase 
its capital have been current recently, but no definite 
information has been vouchsafed by the Company. 
The West India Committee announces that wireless tele- 
aphy has been successfully established in the Bahamas. 
he station’ is at Fort Charlotte, Nassau. The quenched- 
spark system has been adopted. 


— 


| LOCAL NOTES Е | 


ee | 


Airdrie: Electrical Exhibition.—The Coatbridge & Airdrie 
Electric Supply Co. has promoted an exhibition of electrical 
apparatus in the town, in conjunction with the Carron Co., 
which has recently been giving much attention to electric 
cooking apparatus. 

Flintshire: Electric Lighting.—A scheme for giving a supply 
of electricity in the industrial districts of Queen's Ferry, 
Connah's Quay and Shotton is under consideration.  . 

Manchester: Wages in Electrical Trade.—The Manchester 
section of the Electrical Trades Union has passed a resolu- 
iion to give electrical firms in Manchester a month's notice 
failing an advance in wages of from 9d. to 10d. per hour. 

Market Weighton: Electric Lighting.—Mr. С. Pullan, 
Electrical Engineer, Bradford, proposes to form a company 
to supply this district with electricity. 

Rawtenstall: Street Lighting.—The electric lighting of all 
the streets in the town is to be considered. 

Rothesay : 
the Greenock Burgh Electrical Engineer, has been preparing 
a scheme for working a refuse destructor in conjunction with 
the electricity undertaking. 

Stirling: Proposed Purchase of Electricity Undertaking.— 
The terms offered by Messrs. Balfour Beatty & Co. for taking 
over the Corporation's electricity undertaking, and converting 
their existing horse tramways to electric traction, are the 
payment of £28,642 to cover the unredeemed debt on the 
undertaking, £2,250 to refund the Council the difference in 
accumulated debit balances up to the year 1908, and the 
credit balance carried to reserve since that date, and in 
addition the sum of £2,000, making a total of £32,892. A 
reduction in the prices for current is also promised. 

Tyldesley: Inauguration of Electric Supply.—The bulk 
supply which is being given by the Lancashire Electric 
Power Co. was inaugurated last week, and the occasion was 
celebrated by a dinner given by the Power Co. to a large 
number of district representatives and others. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. | 


Carlisle.—A L.G.B. inquiry was held last week concerning 
а loan of £7,500 for the electricity undertaking. 

Grimsby.—Sanction has been given to the borrowing of 
£16,000 for extensions at the electricity works. 

Keighley.—Two miles of overhead transmission line in 
duplicate for 6,600-volt three-phase 50-cycles. Borough 
Electrical Engineer. October Ist. 

Littleborough.—An expenditure of £4,000 upon the elec- 
tricity undertaking is contemplated. 

Moffat.—Details of an electric lighting scheme at an 
estimated cost of £8,000 has been placed before the Council. 

Preston.—The Guardians have decided to purchase a 
250-kw. generating set. 


Salford.—Hotary-converters.. Borough Eleetrieal. Engineer. 


Electrical Extenstons.—Mr. J. A. Robertson, . 


Walthamstow.—L.T. feeder cable. Borough Electrical 
Engineer. October 8th. 

Wigan.—A L.G.B. inquiry was held last week concerning 
a loan of £6,700 for electrical extensions. 

Worthing.— Diesel engine generating set. Borough Electrical 


Engineer. 
Wiring 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions їп existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 


Aberdare.—New police station. 

Bristol.—Labour Exchange. 
Storeys Gate. 

Carlisle.—New school. 

Chesterfield.—Sanatorium. Architects, 
Ward, 30 Paradise Street, Birmingham. 

Dunfermline.— Extensions to central library (£14,000). 

Greenock.—New school. 

High Wycombe.—New Grammar School. 

Kilmarnock.—Extensions to infirmary (£14,000). 

Limavady.—New court house. | 

Limerick.—New theatre. Architect, J. O'Malley, 10 Glent- 
worth Street. | 

London.—New Science Museum, South Kensington. . 

Sheffield. —A Committee has been appointed by the Corpora- 
tion to consider the lighting of all schools by eleotricity. 

Torquay.—Extensions at St. Luke's schools. Architects, 
Appleton & Son, 28 Abbey Road. 


H.M. Office of | Works, 


Messrs. W. H. 


Miscellaneous 


Australia.—A 15-ton electric crane for the Victoria Railway 
Commissioners. Further particulars, 73 Basinghall Street, 
E.C. 

The date for receiving tenders for the haulage engine and 
electric motor and equipment, referred to in our last issue, 
has been extended to November 12th. | 

The Melbourne Electric Supply Committee requires 
6,700 yds. of lead-covered cable, seven single-phase trans- 
formers, and 33,300 incandescent lamps. Further particulars 
from Messrs. Mellwraith, McEacharn & Co., Biliter Square 
Buildings, E.C. 

Dundee.—Overhead equipment, bonds and 
General Manager Tramways Department. 

New Zealand.—Telephone instruments and accessories are 
iu di in connection with the Lake Coleridge power scheme. 
—The Wellington Council requires a switchboard and acces- 
Further particulars, 73 Basinghall Street, Е.С. 


conduits. 


Sorles. 


Gardiff.—Fifty tenders have been received for the extension 


of the plant in the Roath Power Station. These are now 
under consideration by Mr. A. Ellis, the Borough Electrical 
Engineer. . 

London: London Electric Supply Corporation.—A 18,200- 
k.v.&. Richardson's-Westgarth-Brown, Boveri set has been 
ordered. This set, which will be required for the extra load 
in consequence of the extensions of the London Brighton & 
South Coast Railway's electrified lines, will consist of a 
Richardson's-Westgarth turbine driving two 6,600-k.v.a. single- 
phase alternators at 1,500 r.p.m. 

Hammersmith.—The tender of Messrs. Langdon Davies & 
Co. has been accepted for a 2.h.p. motor at £15 15s.; 
a 8-һр. motor at £17 55., and а 9-h.p. motor 
at £29 16s. Delivery in three weeks. Messrs. Siemens Bros. 
Dynamo Works, T. Harding Churton & Co., the British 
Westinghouse Co. also tendered, but their prices were not 
only higher, but the period for delivery was considerably 
onger. 
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Hackney.—The following tenders have been received for 
. the Н.Т. ring main conduite in connection with the extensions 
now being carried out:—Foote & Milne, £16,019; William 
Griffiths, £20,773; Dick, Kerr & Co., £22,835. The Elec- 
tricity Committee, in bringing these tenders before thd 
Council, pointed out that Messrs. Foote & Milne have not 
executed any work exactly of this character, their experience 
having chiefly been with large installation work, and with 
cables laid in the solid or armoured systems. They appeared, 
however, to be a good firm, as they were constantly at 
work for the Admiralty and War Office, and could point to 
some very large contracts executed for the Government. In 
recommending that the contract should be placed with this 
firm, the Committee states that it has provided for the usual 
sureties for the sum of 10 per cent. on the total value of 
the work contemplated, viz., £16,019, but reserves the option 
of placing orders for one-quarter, one-half, three-quarters, or 
the whole of the work. It seems to be the intention, from 
the report, to order the work to be proceeded with in two 
sections, and in the event of the satisfactory completion 
of these sections the contractors will be ordered to proceed 
with the remaining two sections. 


The following tenders have been received for substation 
plant :—G.E.C., £6,991 10s. (Westinghouse transformers) 
und £6,691 10s. (Brush transformers); British Westinghouse 
Co., £7,006; Siemens Bros. Dynamo Works, £7,051 (Siemens 
transformers) and £6,931; B.T..H. Co., £7,159 (Brush trans- 
foriners), £7,555 (Westinghouse transformers), £7,793 (British 
Electrie transformers), £6,999 (Brush transformers and step 
starting), £7,395 (Westinghouse transformers and step start- 
ing), and £7,658 (British Electric transformers and step 
starting); Bruce Peebles, £8,166 (La Cour converters); 
Vickers, £8,189 (Brush transformers); E.C.C., £8,436 (motor 
generators). With the exception of Messrs. Bruce Peebles, 
who, of course, quote for La Cour converters, all the tenderers 
specify rotary-converters. In view of the fact that La Cour 
converters are uscd at Poplar, Stepney and Stoke Newington, 
and the possibility in the not distant future that the East 
London Boroughs will be linked up, the Committee recom- 
mends the adoption of this type of machine. 


For substation switchgear and connections the following 
tenders were received :—Johnson & Phillips, £4,748; G.E.C., 
£5,187; E.C.C., 25,682; A. Reyrolle & Со., £5,759; Siemens 
Bros. Dynamo Works, £5,778; B.T.-H. Co., £5,909; 
British Westinghouse Co., £6,212; Ferranti, Ltd., £6,832; 
Switehgear & Cowans, £5,985. In bringing these tenders 
to the notice of the Council, the Committee pointed out that 
with the exception of Messrs. Ferranti all the tenderers have 
submitted drawings which are not at all clear either as to 
details or general arrangement, or both. On the other hand, 
Messrs. Ferranti's tender is a high one. The Borough Elec- 
trical Engineer, however, has finally come to the conclusion 
that the Council will be safe in accepting the tender of 
` Messrs. Johnson & Phillips. 


The Edison & Swan United Electric Light Co., Ltd., advise 
us that they have recently secured the following important 
contracts for Royal Ediswan Lamps :—British Admiralty, 
G.P.O., British L.M. Eriesson Manufacturing Co., and the 
United River, Plate Telephone Co. 


We are informed that by arrangement with the Directors 
of Messrs. Siemens Bros. Dynamo Works, Ltd., Mr. E. P. 
Barfield will sever his connection with the Dalston Lamp 
Works at the end of the present month. He will, therefore, 
take up his new appointment as General Commercial Manager 
with the Edison & Swan United Electric Light Co. carly 
next month. 

The Rhondda Urban District Council have appointed 
Mr. James Bowman as Engineering Clerk of Works, to super- 
vise the erection of their refuse destructor and electric 
generating works. 

Mr. W. Н. Johns, Assistant Engineer to the Birmingham 
Gasworks, has been appointed Electrical and Gas Engineer 
to the Malvern U.D.C. in succession to Mr. J. Rendell Baker, 
who, as we announced last week, has gone to Mansfield. 
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A proposal to increase the salary of Mr. К. L. Horsfield, 
Tramway Manager at Walsall, from £400 to £500 per annum 
by half-yearly increments of £25, has been rejected by the 
Council. 

Jointers are wanted for electrical work in the South of 
Scotland. (See advertisement on another page.) 

Àn assistant telegraph engineer is required by the Great 
Peninsula Railway. Applications to, R. White, Consulting 
Engineer, 3 Victoria Street, S.W. 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.— Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£77 155. to £78 5s (Last week, £77 105. to £78.) 

Lea Recorder Co., Ltd.— Mr. W. H. Lund (Caxton House. 
Westminster, S.W.) has been appointed the representative 
for London and the south of England of the Lea Recorder 
Co., Ltd. The Company has been awarded a gold medal at 
the Ghent Exhibition for its standard integrating machine fer 
the measurement of flowing water. The machine is described 
in two circulars. 

Advertising and Salesmanship.—aA technical session on the 
arts of advertising and salesmanship was commenced yesterday 
at the Birmingham Y.M.C.A. (Dale End), by the Forward 
Publicity Co. (Temple Row, Birmingham). Lectures аге 
given every Wednesday evening (advanced) and Thursday 
evening (elementary) by Mr. A. C. Huckstepp, Principal of 
the Company. 
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| COMPANIES’ DIVIDENDS, REPORTS, 
|| MEETINGS, &c. 
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Crompton & Со. — А statutory meeting of the reconstructed 
company was held last week, when it was announced that the 
whole of the preference shares offered have been allotted. aud 
the reconstruction of the company carried out without any 
interruption to business. The orders since April 1st, when the 
new company took over the business, have shown a conaiderable 
increase compared with the previous year. 

British Westinghouse Co.-—The capital reorganisation scheme 
which has been promised for sume time has now been placed 
before the Ыг. It is recommended that a reduction 
to the extent of £725.000 be made, of which £225,000 will be 
devoted to writing down patents and goodwill to £150.000. 
The balance of the reduction. together with the balance at the 
credit of profit and loss account on December ist last. will 
be devoted. to the depreciation of buildings, plant, machinery, 
and investments, the writing off of the expenses of the issue 
of prior hen debentures, and the loss sustained in connection 
with the Lot’s Road turbine contract, which has now been 
definitely fixed at 8552.050. To effect this reduction in capital, 
£1 per share will be written off the 500,000 preference shares, 
and £3 per share off the 75,000 ordinary shares. On the other 
hand. in order to maintain the same relative position of the 
two classes of shares as it stood at the incorporation of the 
company, it is proposed that the dividend on the preference 
shares shall be increased from 10 to 15 per cent.. aud on 
the ordinary shares from 12 to 30 per cent. the division of 
апу surplus profit between the two classes of shareholders 
remaining as at preseut. viz., one-fourth among the preference, 
and three-fourths among the ordinary shares. 


NEW COMPANIES 


SANDBANKS RAILLESS ELECTRIC CAR CO.—Rezistered 
by Jordan & Son, 116 Chancery Lane, W.C. Capital £1,000. 

CLONAKILTY ELECTRIC LIGHT & POWER СО., 45 
Sovereign Street, Clonakilty (Cork). Capital £2.500. 


- m - oM 


ELECTRICAL 
ENGINEERING 


With which is Incorporated  - 


THE ELECTRICAL ENGINEER 


(Established 1884) 


= 


No. 353 [Удт. IX., No. 40] 


All rights reserved. 


ELECTRICAL ENGINEERING. 


The Engineering Journal of the Electrical Industry 


PUBLISHBD EVERY THURSDAY. Price AG. 


SUBSCRIPTION RATES. 
United Kingdom. 6s. 6d. per Annum. 
Canada. бэ. 8d. per Annum. 
Other Colonies and Abroad. 13s. per Annum. 

Small prepaid Advertisements for SITUATIONS VACANT AND WANTED, ARTICLES 
€0R SALES AND WANTED, &c., are inserted at the rate of One Penny per word, 
uinimum One Shilling, three insertions for the price of two. 

OrrioraL Norices and TecanicaL COLLEGE ANNOUNCEMENTS are inserted at the 
«ate of Ninepence per line (column width). 
Other Advertisement Rates on Application. 
42184 Time for Receiving 
Letters for Insertion, Tuesday Arst post. | 
Small Advertisements and Official Announcements, Wednesday Arst post. 
Displayed Advertisements, Tucsday first post. : 
Corrections in Standing Advertisem®Qts, Monday Arst post. 
All letters to be addressed to ''ElecÓrical Engineering," at the EDITORIAL 
«мр PUBLISHING Orriczs: 208-206, TEMPLE CHAMBERS, LONDON, Е.О. 
Telegrama: '' Circling, Fleet, London." Telephone No. : 5509 Holbor*. 


Cheques to be made payable to THE KiLowatr PUBLISHING Oo., LTD., and to 
be croased Lonpon County AND WESTMINSTER BANK (Temple Bar Branch). 


Ф 


| SUMMARY - | 


OwiNG to pressure on our space we have been obliged 
to omit our usual fortnightly cartoon this week. 

Tne new horizontal Diesel engines, one of the four- 
stroke and one of the two-stroke type, which form the 
latest extensions of the plant at the Kingston Elec- 
tricity Works, were inaugurated last Friday. (Page 552.) 

A WELL-CONSTRUCTED steel reflector combined with a 
lampholder, a new dimming lampholder, a new pattern 


of adapter, and other fittings are described on page 554. ` 


SOME of the temperature limits for the rating of elec- 


. trical machinery agreed upon by the International 


Electrotechnical Commission are published. (Page 
554.) 

AN increase of about 250 рег cent. in the number 
of electric safety lamps in use in mines during 1912, 
compared with 1911, is shown by the reports of the 
Government District Inspectors. Satisfactory increases 
in the number of electrically-driven coal-cutters and 
in the applications of electricity generally are also 
shown. (Page 555.) 

А Номе Orrick order requires the use only of ap- 
proved patterns of safety lamps in mines, and gives 
particulars of several electric lamps which are per- 
mitted. (Page 555.) 

EXPERIMENTS carried out by Professor Thornton relat- 
ing to gas and coal-dust explosions indicate that the 
dust is the principal and the gas the auxiliary agent. 
(Page 556.) | : 

THE Home Offiee inquiry into the fatal fire which 
occurred at the Cadder Pit a month ago has been held. 
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There was no evidence to show that the fire was due 
to the electrical installation, although this had at first 
been suspected. (Page 556.) | 

Ix connection with a Home Office prosecution under 
the Coal Mines Act, the ingenious plea was raised that 
an electrician was only liable to * examine" the plant 
under the Special Rules, and was not personally liable 
for faults in construction or for failure to keep in 
repair. (Page 550.) 

AN interesting automatic telpher equipment in a gold 
mine is illustrated and described. (Pave 557.) 

. A VISUAL signal indicator for mine shaft and haulage 
signalling is illustrated. (Page 557.) 

A SHORT report appears of the discussion on Mr. 
Frick’s paper on electric steel refining at the Brussels 
meeting of the Iron and Steel Institute. (Page 559.) 

THE specifications published by the Patent Office 
last month of interest to mining electrical engineers 
and metallurgists include two dealing with miners’ 
safety lamps, one with shaft signalling, and one with 
the production of the alkali metals by electrolysis. 
(Page 559.) 

THE Patent Office last week published specifications 
by the B.T.-H. Co. dealing with metallised carbon fila- 
ments, the control of motors and motor generators, 
and the production of infusible moulded insulators. R. 
Weaving and the Ferranti Co. describe in a patent 
specification how two heats may be obtained from two 
heating elements by the use of two single-pole switches. 
The other specifications include one for a singe-phase 
commutator motor by L. Rouzet. (Page 560.) 

THE design of single lamp dimmers is dealt with in 
our Questions and Answers columns. (Page 561.) 

- Some protected hot-bar heating elements and а new 
design of griller are illustrated. (Page 661.) 

Marconi’s Wireless Telegraph Co. has acquired the 
Goldschmidt patent rights.—The Post Office has issued 
a new regulation as to portable wireless sets. (Page 502.) 

THE Municipal Tramways Association held its annual 
conference in Shefheld last week, when various matters 
relating to tramway management were discussed. The 
unfair competition of motor omnibuses received con- 
siderable attention. There is a possibility of the Hove 
trolley 'bus scheme being abandoned. (Page 562.) 

Тнк Board of Trade has at last sanctioned the 
transfer of the Cromer electricity undertaking to 
Messrs. Edmundsons’.—There is a dispute between the 
Bury Corporation aud the Lancashire Electric Power 
Co. with regard to a supply in bulk to Heywood.—It 
is proposed to shut down the smaller power stations 
belonging to the Stoke-on-Trent Corporation.—A 
L.G.B. inspector has severely criticised the Leeds 
Electricity Department for having such a small reserve 
fund.—The Manchester Corporation has acquired a site 
for a 100,000-kw. power station.—There is a suggestion 
that the Hove Corporation shall hand over to the 
Brighton Corporation the working of the local electric 
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supply company’s undertaking recently 
(Page 568.) 

SANCTION to the following loans has been received :— 
Swansea, £40,000; Bridlington, £3,000; Stalybridge, 
£9,200. Inquiries have been or will be held as 
follows :—Carlisle, £12,334; Burnley, £36,227; Bacup, 
£2,800; Leeds, £168,000. Cable is required at Has- 


lingden; a 2,000-kw. generating station at South 


HE new extensions of plant at the Kingston-upon- 

Thames Electricity Works, which take the form 
of alternators driven by Diesel engines, were formally 
inaugurated on Friday last. nc 
C. H. Burge, F.1.C., presided, and a number of visitors 
enjoyed his hospitality. Mr. J. E. Edgcome (Borough 
Electrical Engineer), under whose supervision the ex- 
tensions have been carried out, explained the features 
of the new plant. 

The two sets that have been installed are somewhat 
different in design and are for/somewhat different pur- 
poses. One was required to have the maximum possible 
economy in fuel consumption, as it was intended to 
be run every day at times of light. load, so that the 
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acquired. 


The Mayor, Councillor 


Oct. 2, 1913. 


Shields; metallic filament lamps at Birkenhead; and 
electrical fittings in Johannesburg. (Page 563.) 

THE capital reorganisation scheme of the British 
Westinghouse Co. has been passed.—The Victoria Falls 
& Transvaal Power Co.'s station will have a capacity 
of 265,000 h.p. by 1915. Mr. A. E. Hadley has re- 
ported very favourably upon the Company’s power 
transmission system. (Page 564.) 


DIESEL ENGINES AT THE KINGSTON ELECTRICITY WORKS 


being of the horizontal type, which, however, has been 
fully standardised by its makers on the Continent. 
Although, of course, occupying relatively more floor 
space than the vertical type more familiar to us, the 
horizontal design has important advantages in the way 
of accessibility, notably in the possibility of drawing 
out the pistons without disturbing the valve gear or 
breakng the joints in the cylinder-head. In the ordinary 
land vertical type this cannot be done, although in some 
of the marine pattern Diesel engines with cross-heads 
it is possible. Some interesting comparisons will be 
able to be made between the fuel consumptions of the 
two types of engine, but as they have only been 
running on regular load for a few weeks, no figures 


Fic. 1.—Four Stroke HopizontaL DIESEL ENGINE. 


steam plant could be entirely shut down, while in 
the other case it was more important that the economy 
should lie in the direction of capital cost than fuel 
consumption, as it was to be used mainly as stand-by 
plant, so as to obviate the necessity of having extra 
boilers waiting with their fires banked, and to assist 
generally at times of heavy load. It is particularly 
interesting to realise these two distinct fields of useful- 
ness in which Diesel engines are eminently suitable 
as auxiliaries to steam plant for the improvement of 
the over-all efficiency of the station. 

With these requirements in view, it was decided 
that the day-load engine should be of the four-stroke 
cycle pattern, and the stand-by engine of the slightly 
less efticient but cheaper two-stroke design. Both 
engines were supplicd by the M.A.N. Co. (Maschinen- 
fabrik Augsburg-Nürnberg A.G.), and strike a note 
of novelty, as far as this country is concerned, in 


across the cylinder ends. 


are yet available. It may be opportune, however, to 
give the consumptions guaranteed and realised on the 
tests. The four-cycle set is guaranteed to take 0'603 
lbs. of fuel oil per kw.-hour on full load, 0°64 lbs. on 
ł load, 0'7 lbs. on 4 load, and 1°14 lbs. on 1 load. 
The corresponding figures for the two-cycle engine are 
0'64 lbs. per kw.-hour on full load, 0°68 on 3 load, 
0°83 lbs. on 4 load, and 125 lbs. on 1 load. these 
figures were subject to a margin of 5 per cent. 


The four-cycle engine is rated at 400 h.p. at 192 r.p.m., 
and has four horizontal cylinders, with their cranks covered 
in, two on either side of the flywheel altérnator, and all con- 
trolled by a single governor. The fuel injection valves are 
of the same pattern as those used in the ordinary vertical 
Diesel engines, but they are placed horizontally in the centres 
of the cylinder heads and are worked by a cam-shaft running 
at the top and bottom of the cylinders respectively, are 
The air inlet and exhaust valves, 
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very much of the pattern usually adopted in large gas-engine 
practice, actuated by a side cam-shaft, rocking levers and 
linkages, and, indeed, there is а good deal in the design-of 
the engines which reminds us that it is founded to a large 
extent on the lengthy experience of the makers in the 
building of large gas engines. The valves and their seatings 
are particularly easy to remove for cleaning, and the whole 
engine strikes us as being of simple, straightforward and 
robust design. The flywheel, with the rotor of the alternator, 
weighs over 25 tons, and the, engine runs at 192 r.p.m. 

The alternator is of the standard slow-speed revolving field 
pattern, with outwardly radiating poles, of Siemens Bros. 
Dynamo Works, Ltd., rated at 270 k.w. at 2,100 volts single- 
phase, at the peculiar frequency of 77 cycles (that of the 
original twenty-year-old alternators in the station). The 
exciter is mounted on one end of the shaft and the compressor 
on the other. : 

The two-cycle engine, which is rated at 500 h.p., has two 
working cylinders, both on the same side of the flywheel, 
and a scavenging pump, which, at the end of the outward 
stroke, after the working piston has uncovered a ring of 
ports ,in the cylinder walls, sweeps out the products of 
combustion and fills the cylinder with air to be compressed 
bv the next inward stroke. Thus each cylinder gives one 
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$ Кто. 2.—Two STROKR 


explosion for every revolution. The scavenging valves occupy 
' similar positions to the inlet and exhaust valves of the 
four-cycle engine, and in the gear operating them many of 
the same standard parts are used. The cylinders are of 
approximately the same size as those of the other engine, 
but owing to the greater heat developed by the more frequent 
explosions, more cooling is necessary, and the pistons have 
to be water-cooled, which is not the case with the four; 
stroke engine. The water for this purpose is led in by 
the jointed elbow tube arrangement, familiar in large hori. 
zontal gas engines, and is supplied by special electrically- 
driven pumps separately from the main cylinder cooling 
circulation system. Lubrication in the case of both engines 
is from pumps driven off the cam-shaft. The alternator is 
of the same pattern and is rated for the samo output as is 
that driven by the other engine. 


The set of compressed.air receivers or ‘‘bottles,” for the 
two engines comprises two starting and one blast receiver for 
each engine, but they are arranged so that any bottle can be 
connected to either engine for either purpose. The compressors 
on both engines are of the two-stage pattern with water 
jacketted intercoolers. To ensure absence of vibration, the two 
engines are mounted on one massive foundation block consisting of 
a block of concrete 60 ft. long by 20 ft. wide by 11 ft. 6 in. deep. 
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each large enough to contain 60 tons of fuel oil, 


to take t 


558, 


The main water-cooling supply is obtained from а 5,000- 
gallon tank on the roof, to which water from the river is 
pumped by a pair of centrifugal pumps driven by single-phase 
motors from the ordinary mains. Two large fuel storage tanks, 
uivalent to 
a two or three months’ supply, have been provided, and fuel 
is pumped into these from oil tank barges on the river by 
о driven pumps; another set of pumps із also provided 

e fuel as required to the working tank, from which 
it passes through filters to the engines. The exhaust from both 
engines is led through silencers to the main chimney shaft 
of the station. 


Both sets are regularly paralleled with the steam- 
driven plant, which consists of old-pattern Siemens 
air-core revolving armature disc-type alternators, some 
of which have now been running about twenty years. 
The extensions also include a new 24-panel switch- 
board constructed by Switchgear & Cowans, Ltd. 
(Springfield Lane, Salford, Manchester), which con- 
tains the necessary generator and synchronising panels 
for the new Diesel sets, and sixteen feeder panels 
to which feeders formerly connected to the old board 
have been transferred. The actual high-tension gear 
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is in cubicles behind the board, and the oil switches 
are worked by hand-operated remote control from the 
grey marble operating panels on the switchboard 
gallery. Overload trips are fitted to all the feeder 
switches, and the generator switches are also provided 
with reverse current releases. 

The operating panels are provided with automatically-con- 
trolled coloured indicator lamps, which show the position of 
each switch. The bus bars are contained in stoneware troughs 
running the full length of the back of the board. The cells for 
the high-tension gear belonging to each panel are of moulded 
‘stone ” with iron doors. These are immediately below the bus 
bar troughs, and the connections are taken through porcelain 
tubes. Elaborate mechanical interlocking of the doors, switches, 
&c., renders access to any live metalwork absolutely impossible. 
An earthing bar runs below the switchboard, where the alternator 
field rheostat are also placed, surrounded by expanded metal 
screens. 

We should not conclude without a word of thanks 
to Mr. J. E. Edgcome (Borough Electrical Engineer) 
for special facilities for inspecting the plant, and to the 
M.A.N. Co. for kindly putting at our disposal the 
photographs from which our illustrations are reproduced. 
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SOME NEW “ BENJAMIN” FITTINGS - 


B i works of the Benjamin Electric Co., in Roseberry 
Avenue, have been considerably enlarged during the past 
_six months, and are now, we are informed, capable of turning 
out over 50,000 reflectors a year in addition to the Com- 
pany's other manufactures; they also accommodate the 
designing and engineering staff and a laboratory equipped 
with the necessary testing instruments in connection with 
the work of scientifie illumination which they carry out. 
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Fic. 1.—STEEL REFLECTOR 
COMPLETE WITH LAMP- 
HOLDER. . 
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Fic. 3.—BeENJAMIN REFLECTOR ~ FITTING WITH 
LAMPHOLDER FOR OUTDOOR USE. 


Several of the Company’s newest specialities, designed princi- 
pally for works and shop lighting, were shown us on the 
occasion of a recent visit to their showrooms at 117 Victoria 
Street, S.W. The Benjamin-steel reflectors are now made 
up complete with the ''Benco" lamp-holder. The reflector 
is shown in Fig. 1, and Fig. 2 is a drawing to scale showin 
the lampholder in section. It is а thoroughly soun 
mechanical job with large porcelain insulating surface, and 
should be in every way preferable to the ordinary shade- 
carrier lamp-holder. A pattern with the addition of a lever 
switch is shortly to be placed on the market also. The 
reflector itself is of substantial thickness and weight, and is 
aluminium plated inside. Four shapes are made, the “‘ extra- 
extensive," ‘‘ extensive," ' intensive," and '' focussing,” giving 
the illumination which their names imply. Fig. 3 shows the 
‘Benjamin Reflector Fitting," intended for outdoor use and 
still harder usage. It is of white enamelled steel, is all in 
one piece, and also contains its own lamp-holder on the same 

rinciple as the one illustrated in Fig. 2. This pattern is 
argely employed on the Underground Railways of London. 

Fig. 4 is one of the pleasing designs of the new '' Marbella ” 
Opal Reflectors, which were introduced by the Company last 
month. They may be used with advantage as a substitute for 
the ordinary conical opal shade, and they are not unduly 
expensive. | 

Two of the miscellaneous specialities of the Company аге 
the dimming lamp-holder (Fig. 5) and the “ Ben-grip " adapter 
(Fig. 6). The lamp-holder contains the dimming resistance, 
and on pulling one of the cords a simple rubbing contact 
brush within a brass sleeve covering the resistance is 
rotated and inserts the resistance in circuit in several steps. 
As the collar leaves a fair air-space above and below it, the 
holder should not get unduly warm. The adapter, which is 
made of hard insulating composition, is so designed as to 
grip the flex when screwed up, so that there is no strain on 


Fic. 2.—STEEL REFLECTOR, SHOWING LAMPHOLDER 
IN Section. (One third size.) 
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the terminals; its contacts are long and oval shaped, an 
important point not always observed in the construction of 
lamp-holder adapters. 


RATING OF ELECTRICAL MACHINERY 


M ТЕ are now able to give the salient points in regard 
to the temperature limits adopted for the rating of 
electrieal machines at the meeting of the International 
Electrotechnical Commission at Berlin. 

The temperature limit recommended at Zurich in January 
was adopted with a few modifications. This was 90? C. as 
the highest observable limit for impregnated cotton, with 
30°C. as the cooling air temperature. It has now been 
agreed that, instead of an average cooling air temperature, 
the maximum probable temperature is to Бе given; 
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Fic. 6.—“ BEN - GRIP” 


5. ADAPTER. 
Y (About two-thirds full 
Fic. 5.—DiMMING size.) | 


LAMPHOLDER. 
(Half full size.) 


and in view of differences in opinion whether 35 or 40°C. 
should be adopted, the matter was referred back to the 
National Committees. Under the conditions of maximum 
cooling air temperature, the permissible limits of observable 
temperatures given below were adopted as approved practice 
for continuous running. These apply only to windings for 
rotating machinery, the terminal pressures of which do not 
exceed 4,000 volts, and to dry transformers with solidly im- 
pregnated coils up to 10,000 volts. The question of tempera- 
ture limits for oil-immersed transformers has been deferred 
for future consideration. It is assumed that in the windings 
to which the limits are to apply, the hottest internal spots 
will not be more than 10° C. in excess of the highest tempera- 
tures observable by the methods of measurement recom- 
mended by the I.E.C., and of which details will be given 
later in the official Report. The observable temperature limits 
permissible in windings for higher pressures than those stated 
above will be less than indicated in the table, so that the 
same temperature limits at the hottest internal spot shall 
not be exceeded. 


Non-impregnated cotton ... T m РР? uc BOO 
Impregnated cotton or paper, general be uz WE Ln 
», single-layer field coils, stationary or moving ... 95° C. 
» Stationary coils, solidly impregnated through- 
out ... 959 


‚ Totor and stator windings having the slot 
portion solidly impregnated or moulded ... 959 
Enamelled wire (without cotton) ‘an $6 T 
Mica, micanite, asbestos, general P = 
, single-layer field SEA stationary or moving 120° 
„ Stationary coils, solidly impregnated or бун зз ; 
Windings permanently short-circuited : 


Insulated  ... d en ШР С 
Non-insulated oi Ta TAA sd a A^ 5 
Commutators—slip-rings т. ee 4 TEE eS 
Bearings ... Эр st - T заз „+ 806, 
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Correspondence on any of the subjects dealt with in this 
Section is cordially invited from our Readers. 

The Editor is willing to insert letters over a nom de plume, 
but Correspondents should send their full names and addresses 
in all cases. | 

Letters should be addressed, “Тнк Ерітов, ELECTRICAL 
ENGINREBING, 203-206 Temple Chambers, London, E.C.,’’ and 
should reach this office by the 21st of the month. 

Correspondents are requested to write on one side of the 
paper only. 


REPORTS OF DISTRICT INSPECTORS OF MINES 


no the reports of the Government District 
Inspectors of Mines for the year 1912 we find that 
the total number of coal-cutting machines in use was 
2,444, compared with 2,106 the previous year. Of 


these 1,184 were electrically driven, compared with | 


998 in 1911. Of the machines using electricity, 623 
were of the disc type, 345 of the bar type, 147 of the 
chain type, 14 were of the percussive type, and 4 rotary 
heading. The number of electric safety lamps totalled 
10,715, compared with 4,110 in 1911. The figures 
indicate a very satisfactory progress. The returns of 
the aggregate horse-power in motors installed are given 
for the first time. 
installed below ground and 194,000 h.p. on the surface. 
These figures are made up approximately as follows :— 
Below ground: haulage, 130,000; pumping, 144,000; 
portable machinery, 31,000; miscellaneous, 11,000; on 
the surface: winding, 24,000; ventilation, 31,000; 
haulage, 24,000; coal-washing or screening, 44,000; 
miscellaneous, 72,000. "We give here abstracts of the 
reports, which could not be included with the others in 
the last ELECTRICAL ENGINEERING, Mining and Metal- 
lurgical section (September 4th, p. 500). 


Yorkshire and North Midland Division. 


Mr. T. Н. Моттвлм reports that the number of electrically 
driven coal-cutting machines has increased by 22 since 1911, 
while the number of compressed air machines has increased by 
68. The total number of machines in use was: compressed air, 
311; electric 290. Of the latter 143 were of the disc type, 65 
of the bar type, and 84 of the chain type. 
^. There were 4,609 electric safety lamps in use, compared with 
922 the previous year. The total number of safety lamps in 
use was 218,993, compared with 211,356. Of this number 58,924 
were magnetically locked, compared with 56,102. 

The aggregate horse-power in motors installed on the surface 
was! winding, 657; ventilation, 3,9475; haulage, 2,088; coal- 
washing or screening, 6,856; miscellaneous, 18,729; for under- 
goood working the figures are: haulage, 24,132; pumping, 


1,880; portable machinery, 7,250; miscellaneous, 2,555. Thus. 


the totals are 42,2574 and 45,615 respectively. 

One fatal and five non-fatal accidents were reported, as well as 
one fatal and five non-fatal on the surface. The latter fatality 
was due to an employee taking a ''short cut," which necessitated 
his climbing over a protecting fence. He came in contact with 
the contact wires for a coke stamper. The fatal accident below 
ground was due to a coal-cutter not being earthed. Two of the 
non-fatal accidents were due to defective cables. Ап under- 
ground fire was due to sparking at the commutator of an un- 
enclosed motor. There were five prosecutions of men for 
contravention of the electrical special rules. 


Midland and Southern District. 


Mr. Н. JonwsTONE's report shows that the number of elec- 
trically driven coal-cutting machines has decreased by four, 
while the number of compressed air machines has increased by 
28. The total number of machines in use was: compressed air, 
89; electric, 58. Of the latter 27 were of the disc type, 18 of 
the bar type, and 13 of the chain type. 

There were 81 electric safety lamps in use out of a total 
of 68,408. The number the previous year was 64,250. Of this 
number 28,070 were magnetically locked, compared with 25,227 
the year previous, while 45,022 were ignited electrically, com- 
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These show that 305,000 h.p. is. 
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pared with 45,184. The aggregate horse-power in motors in- 
stalled’ on the surface was: ventilation, 715; haulage, 8613; 
coal washing or screening, 2,276; miscellaneous, 3,3094; for 
underground working the figures are: haulage, 14,7144; pumping, 
14.5093; portable machinery, 1,674; miscellaneous, 4643. hus 


the totals are 7,162 and ME respectively. 


Two fatal and three non-fatal accidents due to electricity were 
reported. Both the former were due to the carelessness of the 
men killed. In one case an old unearthed trailing cable was 
temporarily brought into service on a coal-cutting machine in 
which one of the terminals of the plug box worked loose. In 
the second case a steel girder was being erected near some 550 
volt cables which were not made dead as required by the 
colliery regulations. One of the non-fatal accidents, which, how- 
ever, resulted in a horse being electrocuted, was due to faulty 
earthiug connections. | й 


ELECTRIC SAFETY LAMPS FOR MINES 


A NEW order under the Coal Mines Act has been made 
by the Home Secretary regarding the use of safety lamps : 
in mines, approving certain types of lamp and consolidating 
previous orders. The following electric safety lamps are 
approved for general use :—(1) The “ Ceag" lamp, made by 
the '" Ceag " Electric Safety Lamp Co. (Dortmund, Germany); 
(2) the Gray-Sussmann lamps Nos. 3 and 4, made by W. E. 
Gray (19 Archer Street, Camden Town); (3) the Oldham lamp, 
made by Oldham & Son (Denton, Manchester), and (4) the 
Wolf Alkaline and Wolf Lead lamps, of the Wolf Safety евр 
Со. (Bank Street, Sheffield). The following are approve 

for use by officials or for special purposes only :—(1) The 
Float patent lamp of the Float Electric Co.; (2) the Oldham 
Emergency and Oldham Shaft and Roadway lamps, of 
Oldham & Son. Descriptions of the lamps accompany the 
order. The Ceag and Gray-Sussmann lamps and the Oldham 
lamp of the hewer's type were described in ELECTRICAL 
ENGINEERING, June th, p. 317. The Wolf lamps are 
approved both in the forms containing lead and alkaline 
cells, and are contained in pressed steel cases with vertical 
ribs and special arrangements for airtight joints to the 
upper part. containing the lamp bulb. They have а magnetic 
lock, and weigh under 5 lb. when made to give 1 c.p., all 


round in a horizontal plane for nine hours, and not less 


than 1°5 c.p. over an are of 45? in a horizontal plane. The 
Float lamp for the use of officials is of the bull's-eye pattern, 
containing a two-cell primary battery. The light is switched 
on and off by inverting the lamp. The lamp is designed to 
give 1°5 c.p. for nine hours, and weighs 4$ 1b. The Oldham 
emergency lamp was described in ELECTRICAL ENGINEERING, 
April 3rd, p. 187, and the Oldham shaft and roadway lamps 
are much larger forms of lamp with some of the same general 
features as the other Oldham lamps. They give 8 c.p. for 
nine hours, and weigh respectively 34 and 28 lb. 


Electrical Mining Fatality.—At the Broomrig No. 2 pit of the 
Banknoch Coal Company last month, the death of a pit fireman 
named Waugh was attributed to electric shock while engaged in 
extending the cable of a coal-cutting machine. His mate had 
left him, to switch the current on, but on returning found him 
dead. 

* Wireless " Telephones in Mines.—Experiments have been in 
progress at the Dinnington Colliery, near Rotherham, on a 
system of telephony without special wires, designed by a German 
engineer named Reinecke, which is said to be in use to a con- 


' siderable extent on the Continent, and is being taken up by an 


English company. In the course of the experiments conversa- 
tion has been carried on through over a mile of solid rock with 
apparatus of very simple nature such as would be cheaper than 
an ordinary telephone installation. It appears that connection is 
made to masses of metal buried in the ground, and in some 
cases water-pipes, &c., may be made use of for the purpose. In 
the Dinnington experiments one instrument was placed in the 
transformer house near the pit bottom, and the other 1,000 vards 
inbye; a portable set can be used and connected up to suitable 
metallic substances at any part of the mine. In other experi- 
ments conversation was carried on from the moving cage, but 
in this case an insulated wire was clamped to the winding rope. 
A demonstration of the system has also been given at a colliery 
near Kilmarnock. Some particulars of the patents covering these 
systems. were given in ELECTRICAL ENGINEERING, December 5th, 
1913, Mining Supplement, page Ixxiv. 
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~ COAL DUST, EXPLOSIONS 


tOFESSOR W. M. THORNTON read a Paper, entitled, 
‘The Influence of the Presence of Gas upon the In- 


‘flammability of Coal Dust in Air,” before the British 


I 


Association, Section B (Chemistry), at the recent meeting in 
Birmingham, as briefly noted in ELECTRICAL ENGINEERING for 
September 18th. The Paper describes experiments made to 
determine the least current which will ignite a mixture of 
coal dust and a fixed percentage of gas by breaking an 
electric circuit with different currents flowing. Each reading 
was obtained by five full ignitions taking place in 100 trials. 
To copy, as far as possible, the conditions actually existing 
in a pit the explosion, vessel was closed on one side by a 


flap which prevented air entering during the mixing, but. 


vielded to pressure from within. One result of enclosure is 
to increase the probability of full ignition. Coal gas and 
natural pit gas were both used in the tests. The results 
obtained with coal gas are shown in Fig. 1, whence we 
see that 1 per cent. of gas has little effect in forwarding 
ignition, though with more than this there is a rapid increase 
in sensitiveness. A similar result is obtained with pit gas. 
These experiments were, however, made a year later with a 
different sample of coal dust, but the least igniting current 
with dust alone was 2'8 amperes at 480 volts, compared with 
3°5 amperes with the previous dust. Comparing the results 
with those for coal gas, it is found that coal gas has slightly 
more effect in helping the ignition of the dust than pit gas. 
The ratio of the currents, coal gas to pit gas, is 09 at 
1 per cent. Above 2 per cent. and below à per cent. there is 
no difference between the influence of the gases. 


£0 


Ü 300 
Volts. 


Percentage of Gasin air. , 

Fic. 1.—Least Icnitinc CUR- 
RENTS FOR CLOUDS or COAL- 
DUST IN AIR WITH CoaL Gas 
PRESENT. 


Fic. 2.—RELATION BETWEEN 
VOLTAGE AND LEAST IGNITING 
CURRENT WITH COAL-DUST 
AND GAS PRESENT. 


In dealing with the mechanism of ignition the author points 
out that the effect of the combustion of dust is to provide in 
each particle a centre of heat which burns the gas. The 
igniting gas forms a bridge between the dust particles, and 
the heat transmitted is sufficient to produce a full explosion 
by the aid of a quantity of gas which could not in itself be 
exploded. By plotting the results obtained so as to show 
the relation between the voltage and the least igniting current, 
as is done in Fig. 2, it is seen that there is a voltage 
(about 200 in this case) below which, where very large flashes 
are not possible, ignition of clouds of dust, even with 
2 per cent. of gas present, is exceedingly difficult. The curves 
also show that the gas is the auxiliary and not the principal 
of the combined low temperature mixtures. Professor Thorn- 
ton regards the results of these experiments as confirming 
the view previously put forward by himself, that the real 
agent in starting a gas explosion is direct ionisation, or split- 
ting off the electrical charges in a molecule by collision with 
the charges shot out from the spark. At these low percentages 
the mixture is too weak for an explosion of gas to be sct up 
bv ionisation from the spark, but, since ionisation is probably 
the essential factor in gaseous ignition, it is possible to regard 
it as the accelerating agent in the gas-dust explosion. Such 
a view would explain why coal dust is somewhat more 
readily ignited in coal gas than in methane mixtures of the 
same percentage strength. This view also receives support 
from the results of the Prussian Firedamp Commission of 1886. 


Mining Regulations.—A series of books containing parts of the 
abstract and general regulations in respect of the different 
classes of persons employed in mines is now ready, and can be 
obtained from the usual Government sale agents. The hooks 
are published at the uniform price of Jd. each, or Js. a hundred, 
and the one concerning the duties of Electricians and Assistant 
Electricians is known as Mines and Quarries Form No. 58. 
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INQUIRY INTO THE CADDER PIT FIRE 
No Evidence that it was Electrically Caused 


"|^ HE Cadder Pit, in which a disastrous бге occasioning 
the loss of twenty-two lives, occurred at the beginning ot 
last month, is a naked light pit. The possibility of the fire 
having been caused by an explosion of gas or coal dust 
may therefore be ruled out. The first reports of the disaster 
gave the cause as the fusing of an electric cable, but evidence 
given in the Home Office inquiry, which was held last week 
in Glasgow by Sir Henry Cunynghame, and has just been con- 
cluded, shows that there was little, if any, justification for 
this. Бопе of the witnesses from the colliery went so far 
ав to say that it would have been impossible for the fire 
to have been electrically caused, and Professor Thornton, 
who was called in as an expert, said that it was highly im- 
probable that electricity could have caused the fire. He 
pointed out, however, that the cables were of vulcanised 
bitumen, which supported combustion better than any other 
kind of cable he knew of. | ' 
The point at which the fire apparently broke out was in 
or near to a cabin with timber sides used by the workmen 
as they went to and from their work, and in which they 
customarily hung their coats. It seemed quite possible that 
the fire may have been due to a hot pipe left in a man's 
pocket, to a thrown» down match or cigarette end, or to a 
piece of lighted or smouldering lamp wick. Smoking was 
permitted in the mine. Mr. Walker, Chief Inspector of 
Mines for Scotland, seemed to favour the lamp wick theory. 
Adjoining this eabin, however, was a switchroom, and both 
this and the cabin itself were absolutely burned out. The 
condition of the electrical apparatus in the switchroom itself 
could therefore not be ascertained, but Mr. R. Nelson, 
Electrical Inspector of Mines, in his evidence, gave it as 
his opinion from inspection of other parts of the installa- 
tion that it was possible that the fire might have been 
electrically caused, although in the circumstances there could 
be no proof of it. : | 
The inquiry concluded on Saturday last, but of course 
it may be some time before the Home Office Report is 
issued. On the whole, the evidence given at the inquiry 
seems to offer encouragement rather than discouragement in 
connection with the proper use of electricity below ground. 


Home Office Prosecution.—A case was commenced on 
Friday last against the Agent and Manager of the Dalzell & 
Broomside Colliery, Motherwell, with regard to alleged con- 
iravention of the Coal Mines Act, by failing to take proper 
precautions in connection with the colliery plant, including 
some parts of the electrical installation. The electrician of 
the colliery was originally included in the charge, but his 
counsel had taken preliminary objection on the plea that 
the electrician was only liable to examine the plant in 
accordance with the “duties” cited in No. 14 (с) of the 
electrical special rules, and that he could not therefore be 
held personally responsible for the construction, or even the 
condition, of the plant. The Sheriff upheld the objection. It 
was decided, therefore, that the electrician could only be 
proceeded against for failure to examine the plant properly. 
The hearing of the case against him will be held on Wednes- 
day, October 29th. The case for the prosecution against-the 
Agent and Manager was not concluded on Friday, and was 
adjourned until yesterday (Wednesday), when the case 
for the defence was heard; the ultimate result has not yet 
reached us as we go to press. Mr. Prichard, an inspector 
of mines in the Scottish district, gave general evidence with 
regard to the state of the electrical installation. He said, 
among other things, that the cables were in a very bad 
condition, and that on one of his visits he discovered fifty- 
seven bare places, that is to say, places in which t! 
insulation of the cables was entirely lacking. 


Electrical Shot Firing.—A new Order has been made by the 
Home Secretary on explosives in coal mines, under the new Coal 
Mines Act, which contains a few alterations from the former 
Order. The paragraph on electric shot.firing apparatus is now 
paragraph (i) instead of (A) and reads as follows :—(t) Every 
electrical firing apparatus shall be provided with a push button, 
and with a removable handle which shall not be placed їп 
position until the shot is required to be fired, and which shall 
be removed as soon as a shot has been fired. The removable 
handle shall at all times remain in the personal custody of the 
authorised person whilst on duty. For the push button there 
may be substituted an arrangement by which the firing contact 
is automatically made at the end of the travel of the handle. and 
on the release of the handle is automatically broken. 


— 
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TURBO-ALTERNATOR 
INSTALLED AT A COLLIERY IN CANADA. 
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AUTOMATIC TELPHER LINE IN A GOLD MINE 
А T HE Randfontein Estates Central Gold Mining Company 


has installed an interesting automatic telpher line. The 
gold quartz is first crushed in a tube mill, and then trans- 
ported, by means of belt conveyors, to a pebble bin, and on 
to a second mill building provided with 600 stamps. This, 
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Fic. 1l.—AvTOMATIC TELPHER LINE SHOWING TERMINAL. 


we are informed, is the largest ore-stamping plant in the 
world. From here the tailings, which still.contain some gold, 
are taken by belt conveyors to а crushing station. The dead 
roek is separated and conveyed to hoppers for removal .to 
the dump by means of a surface line. The separated tailings 
still containing gold come from the crushers into a bunker 
having 120 tons capacity, and are then conveyed again into 
the tube mill, where they once more undergo the process of 
dressing. 


Fic. 2.—“ ELEcTRO-WiNcH" TELPHER WITH LOWERED BUCKET 
BEING TIPPED. 


The connection between the quartz bunker behind the 
crusher station and the ore bunkers is effected by means of 
a ''Bleichert" telpher round the mill building. The telpher 
buckets are loaded from hoppers underneath the pebble bins, 
raised, and then travel round the mill building to the pebble 
bin (see Fig. 1), where they automatically tip their contents. 
The track is about 1,200 ft. long, and handles about 700 tons 
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of gold quartz per 55-hour week. The telpher car, on arrival 
at the pebble bin, comes to a standstill, lowers its bucket 
which is placed upon a bogie, and conveyed under the 
hoppers of the pebble bins, where it is loaded. It is then 
conducted back by the same route in order to be suspended 
again on the telpher track. The track of the telpher line 
is horizontal, and is 24 ft. above the ground level, so that 
it clears any obstacles on the ground. The "'Bleichert " 
telpher is arranged to work so that the cars following each 
other mechanically throw over switches, which interrupt the 
current on the section of the conductor wire behind them. 
The current is only restored when the car has passed the 
following section of the track, and thrown over the next 
switch. Thus there is always a section without current be- 
tween two cars, so that collisions are impossible. The cars 
stop automatically before the loading point, and then move 
up and restart on the actuation of a portable controller. 

On the property of the Randfontein Company, a so-called 
electro-winch line has been installed. On arrival at the 
loading station the car stops automatically, and the workman 
on duty gives it current through a controller, which he closes 
with a plug, thus causing the car to lower its bucket. The 
latter can then either be placed on a bogie, as at Randfon- 
tein, or loaded direct by shovelling or from hoppers. The 
current is switched on, and the skip is raised. All further 
movements are automatic, as the winch is self-contained, as 
may be seen from Fig. 2, which shows a car on the track 
after having been tipped. As soon as the end station is 
reached, the car tips and returns automatically. The next 
car, in the meantime, proceeds to the loading station. The 
serviceable nature of the equipment can be appreciated from 
this illuetration, and, obviously, it is a great labour-saving 
device. We understand that in one installation at the blast 
furnaces of Gebrüder Stumm, Neukirchen on the `$ заг, the 
services of 125 men were dispensed with. During the last 
eight years over 400 ''Bleichert" telphers have been con- 
structed. The installation of these plants in England and 
the Colonies is in the hands of Bleichert’s Aerial Transporters, 
Ltd., Egypt House, 86 New Broad Street, London, E.C. 


| SIGNALLING IN MINES 


N electrical signalling indicator for use with mechanically- 

operated bells for mine shafts and haulage has been put 
on the market by Siemens Bros. & Co., Ltd. (Woolwich), as 
a result of the recent revisions to the mining regulations 
requiring a visual indicator to be installed when the uniform 
code of bell signals comes into force (see ELECTRICAL ENGIN- 
EERING for July 3rd, p. 895). The apparatus consists of a 
dial indicator with a pointer, which is moved one step for 
each bell stroke, a contact-maker actuated by the bell rope, 


Fic. 1.—HRoPE-oPERATED Fic. 2.—Diat INDICATOR. 


. SWITCH. 


and a switch with gearing attached to the winding gear for 
returning the pointer to zero. The switch, shown in Fig. 1, 
is fitted near the bell rope or chain, so that a stop on it 
operates the switch when it is pulled. This causes the pointer 
on the indicator, Fig. 2, to move to the order given. The 
pointer is reset to zero by a switch which is worked auto- 
matically as soon as the engine driver moves the enyine to 
carry out the order. Similar apparatus is supplied for use 
with electric bells, whilst apparatus to give a luminous 
signal is also made by the Company. 


Energy and Electrode Consumption in a Steel Melting Furnace. 
—Observations made upon a Rennerfelt steel melting arc furnace 
at the Hallstahmoner Iron Works in Sweden have shown that 
the electrode consumption was 25 kg. per ton of finished steel, 
and the energy required was about 5 
trials has been considered satisfactory, furnaces for 200 kg. and 
1,000 kg. capacity are being built. | 


kw. As the result of the · 
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“SYNCHRON” THE LIFE-SAVER 


The iatest invention for restoring animation after apparent 


death from Electric Shock, Drowning, Mine Gas Poisoning, etc. 


A boy can use it, no technical knowiedge necessary. 


` _ The Star, Nov. 28th, says :— 
“Electric shocks need not necessarily | 
` prove fatal, and people who have been vic- 
tims of a shock appear to be like people 
who have been immersed in a pond; both 
may be revived by means of artificial 
respiration. 

“Some very interesting information re- 

, garding this is given in the ‘ Lancet’ 

: | by Dr. Reginald Morton, President of the 
Section of Electro-Therapeutics in the - 
Royal Society of Medicine, who states that 
practically no shock, however severe, need 
necessarily prove fatal. 

“Death from electrical shock is only an 
apparent death at first, and whatever the 
conditions or severity of the accident, 
there is practically always a time, varying 
from a few minutes upwards, during which 
it is possible to resuscitate the victim by 
artificia] respiration if resorted to at once. 

“бо important is it to commence arti- 
ficial respiration quickly, that it is the first 
duty of the bystander to see to this before 
everything else." 
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it is always ready. 
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STEEL REFINING IN AN INDUCTION FURNACE 


"| HERE was an interesting discussion on the Paper read 

‚аб the meeting of the Iron and Steel Institute in Brussels 
by Mr. Otto Frick, in which the induction furnace designed 
by the author was described. This has a rotating cover, 
small bath inclination, low energy consumption, and a 
lining giving a regular life of between two and three months. 
Two of these furnaces are in use in Germany for melting 
cold scrap. The Paper itself was dealt with at some length 
in ELECTRICAL ENGINEERING, September 4th, page 498. 


The discussion was opened by Mr. Campbell, who pointed 
out that the conditions in Belgium were not quite the same as 
elsewhere. Although there, probably, electric steel could be 
made as cheaply as any, in America there was no basic Bessemer, 
and the cost of melting and refining was higher, but a duplex 
process might turn out to be the cheapest. In England the 
quality of open-hearth steel was already so good that it would 
be difficult to show an improvement on present practice. There 
was а disadvantage in using alternators of specially low fre- 
quency for furnaces, as they could not assist in general power 
supply if required. He was not in favour of very large-sized 
furnaces, and thought that 15 tons was a convenient limit. Mr. 
Ledingham, the next speaker, emphasised the point that raw 
material with a good analysis was usually necessary to make a 
good steel, but if the electric furnace could make good steel out 
of common scrap, it was doubly interesting. Mr. Greville Jones 
asked for some costs of converting cold scrap. Mr. Frick in his 
reply to Mr. Campbell expressed the opinion that a 15-ton 
furnace was already large, but did not anticipate any difficulty 
in making them up to 25 tons. The efficiency went up consider- 
ably with the input. He did not think that the electric furnace 
would very largely replace the crucible, but its importance lay 
more in the treatment of such material as structural steel. The 
great advantage of the electric furnace was the absence of oxide 
in the slag. In reply to Mr. Jones, the best way was to melt 
the cold scrap first in an open-hearth furnace, and then transfer 
it to the electric furnace. Mr. E. Houbaer, of the Cockerill 
Co., sent а communication doubting that the author's reasoning 
would apply to very large refining furnaces, and generally pre- 
ferred the arc type of furnace. | 
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ELECTRIC MINING AND METALLURGICAL 
PATENTS OF SEPTEMBER 


T HE following patent specifications, of particular interest 

to mining electrical engineers, have been published by 
the Patent Office during September. In No. 28816, of 1912, 
by Н. Joris, of Liége, Belgium, a construction of miner's 
electric safety lamp, in which the lamp is switched into 
or out of circuit by a rotary motion of the top part, is 
described. ‘To protect the switch chamber from the external 
atmosphere as well as from the accumulator gases, the con- 
tacts are arranged in a sealed chamber in the removable 
cover of the accumulator casing. The chamber is closed 
at the top by a baseplate screwed on to a raised part of 
the cover, and carrying the head of the lamp which effects the 
switching by a rotation, limited by a screw in the casing 
engaging a groove on the base-plate. The terminal contacts 
are made by balls arranged in metal sockets under the 
action of springs. A set of similar springs and balls serves 
to balance the pressure of the terminals. In No. 13,694, of 
1913, W. W. Gordon and J. Wright, of Hetton-le-Hole, 
Durham, claim a method of unlocking and igniting safety 
lamps by a single-phase transformer giving 25 and 6 volts. 
The 25-volt supply is applied to an electromagnet through a 
switch to unlock the lamps, and the 6-volt supply is used 
on an induction coil to effect ignition. In No. 2,546, of 1913, 
J. Close, of Glengarnock, Ayrshire, describes a signalling 
system consisting of electrical visual. indicators at the 
pit bottom and engine-room respectively, and operated by 
a local battery put into operation by pull wires or ropes 
from the workings, so that no live conductors need be taken 
down the shaft. Connections аге made through the gates 
to the engine-room to indicate when they are closed. 

Of special interest to electro-metallurgists is Specification 
No. 1,938, of 1918, by Deutsche Gold and Silber-Scheide- 
Anstalt, of Frankfort-on-Maine, who, through G. W. Johnson, 
claim a modification in the Castner process for the production 
of alkali metals by the molten electrolysis of caustic alkali 
at a temperature a little above the melting point, which con- 
sists in coating the collecting vessels on the outer walls up 
to the level of the electrolyte with a substance which with- 
stands the action of chlorine. One method of effecting this 
is by the use of asbestos rope soaked with a thin pulpy 
mixture of water glass and asbestos meal. This rope is 
wrapped round the vessel, which is then ready for use 
with cheap materials, ав the anode products cease to have 
a detrimental effect. 


Iron Ore Smelting in Sweden.—According to the Board of 
Trade Journal, Mr. Assar Grönvall, an engineer and director of 
the firm of “Aktiebolaget Elektrometall,” has petitioned the 
Swedish Government for the right to crush iron ore on the State- 
owned fields in Norrbotten, for electric smelting. It is proposed 
to erect two furnaces in Kiruna of 4,000 h.p. capacity each, at & 
total cost of 1,000,000 kr. (about £55,500). he Government 
asked the Committee. of the Swedish Iron and Steel Institute to 
report on the matter, and it has advised the Government not to 
approve the petition, chiefly on the ground that the manufacture 
of charcoal pig iron for export is not desirable either for the 
works turning out pig iron or for the local steel works. The 
Committee considers it would have been more satisfactory had 
the petition originated from some association representing 
Swedish iron works which intended by using this ore to produce 
a comparatively cheap pig iron for the refining works in Sweden. 
The whole question has now been submitted to the Swedish 
Board of Trade for report. 


Electricity in Mines in Pennsylvania.—The U.S. Geological 
Survey Press Bulletin shows that in this important coal mining 
district in 1912 no less than 81 million tons, or 50'8 per cent. 

machines. In 1911 the quantity 
ion tons, or 47°78 per cent. of the 
total. The number of machines in use in 1912 was 6,176, and 
most of these were electrically driven. The Electrical Review 
and Western Electrician (Chicago) points out that in 1882 the 
coal mined in Great Britain was 70 per cent. in excess of that 
mined in the U.S., but at the present time the position is 
reversed. The U.S. contributes 40 per cent. to the world's 
supply of coal, but consumes 99 per cent. of this itself. 


Electric Blasting in South African Mines.—In connection with 
the inquiries being made into the condition of labour in the 
South African mimes, experiments are being made into the 
possibility of firing the whole of the blasting charges simul- 
taneously, while all the men are withdrawn from the mine. 
The whole of the eighteenth level of the Meyer and Charlton : 
mine, comprising some 800 shots, was fired together recently 
from one station, and the cables are now being placed to 
enable all the blasting to be effected from the surface. 
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(This Patent Record їз compiled by our own Editorial Staff and з Strictly Copyright.) 


Specifications Published September 25th, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 

12,642/12. Metallising Ceramic Surfaces. Q. Marixo. The 
surface is given a coating of copper, tin, cadmium, or cobalt 
fluoride, which is then reduced by brushing on a metallic powder. 

12,687 /12 Single-phase Commutator Motor. 1. Косет. 
The armature winding is connected to a commutator with short- 
circuited brushes, and also io two slip rings, so that certain 
points in the armature may be short-circuited. With this path 
open, the motor is startea up as a repulsion motor, and as 
synchronous speed is reached, the short-circuit is automaticall 
brought into operation. The motor now runs synchronously wit 
any load. Four figures. 

12,908/12 and 19,029/13. Circuit Protection. Е. A. BECKER. 
Circuits are protected from foreign waves by an inductance, 
with capacity and damping resistance in parallel, in series with 
the line. Compensation shunts may be provided. One figure. 
Excess pressures in an A.C. circuit brought about by switching 
are prevented by adjustable shunt circuits containing capacity 
or inductance. These circuits and the load constitute a tuned 
resonance path through the switch, which is locked unless the 
current and pressure are practically in phase. Two figures. 

20,185/12. Agricultural Machines. W. WORTMANN. Current 
is conducted to the travelling machine through the insulated 
lead of an armoured cable, which is wound up by, and unwound 
from, the machine. А bare earthed wire is used for the return 
in conjunction with the armouring. 

20.225/12. Vehicle Lighting. А. E. Вкврох. А variable 
speed dynamo is regulated by a differential magnetic shunt. 
while a storage battery in parallel with the load is controlled 
by a switch equipped with a pressure and a current coil. A 
coil is also mounted on the shunt, in series with the pressure 
coil, and connected in the battery circuit. Three figures. 

20.662/12 aud 20.744/12. Motor Control. B.T.-H. Co. 
(С.Б. Co., U.s.A.). The first specification relates to a series 
parallel control system in which the necessary changes in con- 
nection are effected by contactors energised through a master- 
controller and locked by a combined time and current linuting 
relay. Three figures. The second specification relates to the 
control of motor-generator sets, in which the motor is of the 
variable speed type. To compensate for the pressure drop 
in the generator as the speed falls, resistance in the generator 
field circuit 1s Мыш ШУ short-circuited by a switch worked 
by current taken from the motor slip rings. One figure. 

23.776;12 and 24,059/12. Resinous Insulators. В.Т.-Н. Co. 
(G.E. Со.. U.S.A.). An insulator which can be moulded is pro- 
duced by bringing an infusible reaction product of phthalic 
anhydride and a polvhydric alcohol into contact with a liquid 
solvent. In another process camphoric acid is heated with a 
polvhydric alcohol, е... glycerol. 

25.207/12. Alternators. ATELIERS DE CowsTRUCCIIONS Errc- 
TRIQUES DU NORD ET DE L'Est. Momentary short-circuit currents 
are reduced by an inductance in the field circuit, obtained by 
linking part of the field windings with a subsidiary magnetic 
circuit. One figure. 

26.256/12. Heating of Rooms. Т. J. Dicey. An element in 
a quartz tube protected by а reflector is fixed along the 
lower edge of the door so that the incoming air is heated. 
When the door is open, a sliding contact opens the heater 
circuit. Six figures 

26.544 '12. Railway Systems. W. B. Purvis and A. D. 
Grirmax. To do away with the necessity for а constantly 
energised third rail. this is eectionalised. and each section is 
connected to terminals in a separate closed conduit, where also 
is а sectionalised conductor connected to the main feeder. 
Magnets in connection with the rail vehicle attract the con- 
ductor sections to the third rail terminals, so that only one or 
two sections of this are simultaneously alive. Five figures. 

26,547 /12. Heaters. M. ALBRECHT. Resistance strips 
separated by strips of mica are tightly rolled and inserted into 
a tube, which is compressed so that the walls press tightly on 
the mica. Several constructions are described. Eight figures. 

27.455 '12. Metallised Carbon Filaments. B.T.-H. Co. (G.E. 
Co... U.S.A.). Raw carbon filaments are impregnated with a 
boron solution (1 per cent. solution of sodium boratz), then 
carbonised, and finally metallised. 

0.246/13. Wireless Telephony and Telegraphy. Stexar Grs. 
At least two pairs of earthed plates are used at both ends. The 
signalling current is passed between the pairs of plates at the 
transmitting station. If the plates are disposed. horizontally, 
one plate pair is angularly displaced from the others. The 
currents for each plate pair differ slightly in phase. On board 
ship the plates may be disposed vertically—one is comprised by 
the hull of the vessel. Four fizures. 


9,082/13. Submarine Signalling. E. C. R. Marks (Submarine 
Wireless Co... U.N.4.). А mechanically operated reed is con. 
trolled by a key through an electromagnetic clutch. Five figures. 

12.955/15. Switching Arrangement on Heaters. Б. WEAVING 
and FrEnnaNTI Co. Two heats are obtained by the use of two 
single-throw switches. Two elements may be connected in 
series across the mains through one switch. while the other is 
used to short-circuit one element. The elements may also be 
connected so that they are both in parallel or one short-circuited. 
[wo figures. 4 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, W.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patents will 
appear in our next issue. 

Distributing Systems, &c.: DoorH [Series system of incan- 
descent lamp lighting] 1,002/13. д 

Dynamos, Motors, and Transformers: HARTMANN [Metal vapour 
rectifiers] 15.957/12; CnowProN & Co. and Burce [Polyphase 
motors and generators] 35,227/13. 

Electrometallurgy and Electrochemistry: GurirERMAN [Electro- 
lysis] 8.552/13: A.-G. FÜR ANILIN FABRIKATION [Electrolytic 
production of hydrosulphites] 15,901 /13. 

Heating and Cooking: NatHan [Heaters] 24,151/12; Raves 
[Liquid heaters] 14.562 / 13. 

Ignition: Briston WAGON 
[Magneto trip-gear] 25.374 /12. 

Incandescent Lamps: Potton [Storage and transit] 22,209/12; 
Wotrram LawPEN A.-G. [Filament supports] 12.753/13. 

Switchgear, Fuses, and Fittings: GnrrN [Junction boxes] 
20,831/12; COTTIER and Downes [Conduit fittings] 21,971/12; 
Dawson [Controller contact] 23.402/12; Starter [Time elements 
for circuit breakers] 25,606/12; ScHvcHanpT [Balance weight 
suspension for lighting] 8,467/16. 

Telephony and Telegraphy: Brock [Disinfecting telephones] 
2.215/13; Sureeve [Telephone repeater system] 4,611/13; 
SIEMENS & HarskE [Construction ot the bank-contact sets of 
selectors] 15.164 /15. 

Traction: ALLARD [Block-signalling and train control] 6.185 '13. 

Miscellaneous: Farser [Safety battery lamps] 20,352/12; 
Огрнам [Miners safety lamps] 24,438/12; Ѕстев [Reflectors for 
incandescent lamps] 25.536/12; Smirn (Smith) [Engine-room 
telegraph alarm] 29.511/12; Eri4 [Submarine mines] 16.379 16. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance. but are not yet published for sale. 
Electrometallurgy and  Eiectrochemistry: CONSORTIUM FÜR 
ELEKTROCHEMISCHE INDUSTRIE [Manufacture of per acids from 
aldehydes] 16.849; 15 ; [Manufacture of aldol] 19.463/13; MÖLLER 
[Separation of suspendéd bodies from non-conducting fluids] 
19,752.13. 
Storage Batteries: RansBipcEÉ [Electrolyte] 19,782/13 


Amendment to Specification 


14.478/11. Vehicle Lighting. S. W. RUSHMORE. Owing to 
the extended investigation under Section 8 of the Act. this 
specification has been amended by way of disclaimer, A vehicle 
lighting system, in which a variable speed dynamo and iron wire 
ballast resistance are used is described. 


Expired Patents 


The following are the more important Patents that have becon e 
void through non-payment of renewal fees. 

Arc Lamps: Siemexs Dyxawo Works (Siemens-Schuchkert.) 
[Negative electrode for search-lights] 12,556/08 

Distributing Systems, &c.: A. E. С. [Motor-generator sets and 
fluctuating load systems] 9.977/08: B. T.-H. Co. (G. E. Cos 
U.s.4.) (Centrifugal compressor driving] 12,515. 08. 

Dynamos, Motors and Transformers: E. Amworp aud F. 
COLLISCHONN [Cross-connecting wave-wound armatures] 
11.857; 01. 

Electrometallurgy: F. T. Svyprn (Zine ore furnace] 13.254 '07. 

Incandescent Lamps: С. Місналср and E. Dkrasso [Oxide 
filaments are heated by a conducting соге] 4,461 / 08. 

Switchgear, Fuses and Fittings: E. Weston [Pneumatically 
operated carbon plate resistance, for large currents] 13,027/05; 
W. Е. Joxes [Resistance unit] 15.582 '07. 

Telephony: W. Алткех [C. D. systems and relay] 15,216 04. 

Traction: SiEguENs Bros. & Co. (Niemens d Halske.) [Motor- 
operated points and siznal locking gear] 10.579; CO. | 

Miscellaneous: Н. Cortraxn [Automatic central station fire 
alarm system] 11.667/01; W. Н. Ноге and T. Barker [Lift 
control] 13.204 04: Н. В. Barrow (Znternational. Postal Supply 
Co., U.S.A.) [Postmarking and printing] 15,466/07. 
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| QUESTIONS AND ANSWERS 
| BY PRACTICAL MEN 


Questions: We invite our readers to send us questions, pre 
erably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
' or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS : fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 58. for the one we 
select as second best. Replies should reach this office within 
seven days of the il b of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to 
award, or to accept only one reply, if, in his opinton, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, tf unaccepted, should enclose stampe 
addressed envelope. | 

ER 

Write on one side oj the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “лот de plume,” but, both 1n 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as а guarantee of 
good faith. No correspondence will be entered into with regar 
to unsuccessful replies. The Editor's decision ts final. 


It is required to drive an existing planing machine with a 
90ft. travel and vertical and horizontal f i 
provision 
machine is at present driven by belting on to a 24in. pulley 
running at 300 r.p.m., and 
counter-shaft so that a 50 per cent. variation in the speed of 
the cutting stroke can be obtained in several stages. 
ic belt-shifting Arrange is provided to obtain a quick 

is purpose could easily be removed 


if it is decided ig. obtain all the variation of speed b 


electrical firm to quote alternatively for а constant or variable- 
speed 500-volt continuous-current motor with complete control 
equipment. 

(Replies must be received not later than first post, Oct. 9th.) 


ANSWERS TO No. 1,356. 

Work out, in terms of the rated wattage and voltage of 8 
tungsten lamp when run at normal efficiency, the range О 
resistance necessary for a dimmin switch in series with the 
lamp to reduce the candle-power to from 5 to 60 per cent. of the 
normal. Over what range of candle-power will the various 
dimming switches on the market regulate a 55-watt 200-volt 
lamp ?*—" Н. т" | 

An award of 10s. had bcen made to L. Воотнмах for the 
following reply :— 

Curve "C" shows the variation in candle power of 8 
tungsten lamp, with reduction in voltage, in percentage of 


40 50 
CP. Resistance. Watts. 


the normal. ep“ shows the resistance required in serles 
with lamp to reduce candle power and voltage on lamp. 


This resistance is measured in percentage of the damp resist- 


ance - at normal voltage, t-é., (normal volts) 2-rated watts. 
Curve “R” shows the variation in resistance of the lamp 
with voltage. “WwW shows the watts absorbed in resistance 
as the candle power is reduced. These watts are measured 
in terms of the rated lamp watts. 
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' or the fork touching the elements. 
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Example :—À 55.watt 200-volt lamp has a resistance A` 
rated voltage of (200) 255—121 ohms. To reduce the candle 
power by 60 per cent., from curve C, volts on lamp must 
be 78 per cent. of 200=156- volts, and lamp resistance at 
this voltage is about 90 per cent. of 727 ohms = 655. Then 
resistance of lamp plus dimer = (655 x 200) + 156 — 840 ohms, 
i.c., dimmer resistance = 189 ohms =25°5 per cent. of 727 
ohms. Watts on dimmer = (200 — 156) + 185 —10 3 or 191 
per cent. of 55. Curves D and W have been drawn for & 
number of these points. Curve D with another 100 per cent. 
increase of resistance reaches to 20 per cent. of voltage. 

The ‘ Twilight " dimming switch effects & saving of 65 per 
. in watts, of normal, at full dim, the lamp voltage 
being about 20 per cent. of normal. The candle power is 
extremely low—about 5 per cent. only. Апу successful single 
lamp dimmer must give a glimmer only at full dim. (The 
curves given are compiled from an article in the Electric 
Journal.) 


кше. ш 


No second award has been made. 
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COOKING AND HEATING APPARATUS 


n addition to many designs of the older types of luminous 
electric radiator in which the radiation and convection 
principles are combined on the Dowsing system, 8 large 
proportion of the current catalogue on electric heating and 
cooking apparatus, supplied by the Dowsing’ Radiant Heat 
Co., Ltd. (105 Great Portland Street, W.), is devoted to 
hot-bar radiators. These, like the luminous radiators, con- 
vectors and radio-con vectors, . are obtainable in numerous 
attractive designs suitable for industrial or residential apart- 
ments. The hot-bar elements are made with or without quartz 


coverings as desired. Each takes 500 watts, and they are 


ae. un eam cm ame we HH YT 


Fic. 1.— НОТ-ВАВ GRID SHOWING RESISTANCE SPIRAL IN POSITION. 
THe QUARTZ PROTECTING PLATE 1S REMOVED AND SHOWN BELOW. 


al run in parallel on each apparatus. They are strongly 
constructed and rarely break. As may be seen from Fig. 1, 
a very large heating surface 18 exposed, во that full dispersion 
of the heat is produced, and by means of the reflector а 
ruby illumination is obtained. Red-glow radiators on the 
Bastian system are also listed. All the elements can be 
easily inspected and renewed when necessary, and 8 reflector 
is used which forms 8 hot-air chamber through which the 
heated air passes, SO that a strong current of air is kept 
in circulation. Attention has also been given to the many 
mechanical and electrical constructional details. | 
In addition to the heating apparatus listed may be 
mentioned the latest design of cooking range, irons, hot- 
plates, water urns, sterilisers, &e. In particular there 18 
a number of improved electric kettles fitted with special 
elements, while the toaster grill and hot-plate combined, 
shown in Fig. 2,-is a very useful piece of apparatus. It is 


made of sheet metal with nickel facings, and is fitted with 


- Fic. 2.—CoMBINED GRILL AND Hot-PLATE, IN, WHICH PROTECTED 
H 


OT-BAR ELEMENTS ARE USED. 


the new quartz-protected hot bars previously mentioned, во 
that there is no danger of short-circuits due to the meat 
These grillers are m 
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SWITCHGEAR 


IGRANIC ELECTRIC Со: L7? 


LON DON Works: 
BEDFORD 


daily use at the Company's medical institution in London, 
where cooking for sixty persons is carried out. Still another 
speciality is a breakfast toaster and dish warmer. Plates and 
dishes may be kept warm on the hot-plate, while the under- 
portion is fitted with two toast racks, so that it may be 
regarded as a most useful breakfast-table adjunct. 


TELEPHONY: AND TELEGRAPHY 


(INCLUDING WIRELESS) 


The definite announcement has been made that the 
Marconi Co. has acquired the Goldschmidt patents held by 
Compagnie Universelle de Telegraphie et Telephonie sans 
Fil of France, and with a view of developing these it is 
proposed to increase the capital of the Marconi Co. by 
500,000 ordinary shares. It is proposed to offer immediately 
250,000 of these shares to the preference and ordinary share- 
holders at £8 5s. per share, or a premium of £2 5s. per share. 
The whole of the new issue has been guaranteed at this 
price. It has been stated that the price to be paid for the 
Goldschmidt patents is 200,000 shares, which at the present 
price represents a sum of £800,000 less £200,000 cash, which 
is to be provided by the French Co. 

The wireless station erected by the Anglo-French Wireless 
Co., Ltd., at Nassau, in the Bahamas Islands, has been 
completed and accepted by the Government. The power of 
the station is 5 kw., and it has a normal day range of 
400 miles; satisfactory communication has been established 
between Key West, Jupiter and St. Augustine. А similar 
station will shortly be erected at Georgetown, Barbadoes. 


In order to secure as far as possible privacy of wireless 
messages, all licencees of portable wireless sets must now 
carry with them a small pocket card, which is issued 
bv the Post Office with the licence. This card must be 
shown on demand to any Government officer, including the 
police. 

At the fortnightly mecting of the Liverpool and District 
Amateur Wireless Association, on September 25th, the subject 
of **Loose-coupled Recciving Sets” was discussed by Messrs. 
Coulton & Frith. The next meeting will be on Thursday, 
October 9th. 


The Tangier-Arzila line has been restored by the Spanish 
Government, and the Chorillos-Mollendo cable is also in 
working order again.—The Indo-European Telegraph Co. 
suffered a breakdown of their lines between Kertch and 
Soukhoum-Kale on the 25th inst., which was speedily put 
right.—Telegrams may be again sent to Chihuahua in Mexico, 
as communication has been restored. 


L.C.C. and Repayment Periods.—The L.C.C. has recently re- 
vised the periods for repayments of electrical loans, which now 
stand as follows :—Land, 60 years; buildings, 30 years; mains, 
25 wears; machinery, 15 years; services, 12 years: meters, 10 
vears. Тп reporting upon this Mr. J. Horace Bowden, Chief 
Electrical Engineer and Manager of the Poplar electricity works, 
points out that he has hitherto advocated a policy of borrowing 
only for periods of 20 vears and over. Tn his opinion the action 
of the L.C.C. is most drastic, and places severe restrictions upon 
expansion of business. 


"The Lighting Journal and Engineer."—A new monthly 
journal bearing this title has made its appearance, and its first 
issue, published on Tuesday, contains several interesting articles. 
In addition to those of a general nature, there is a short article 
on the artificial lighting of lawn-tennis courts—on which subject 
however, more information of a quantitative nature would be 
useful—and a serial on ''Period " Designs of Lighting Fixtures 
is commenced. Messrs. A. W. Robinson and A. J. Greenly are 
responsible for the editoria] and business management respec- 
tively, and Messrs. Havdn T. Harrison and C. W. Hastings are 
“Honorary Advisory Editors.” 
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ELECTRIC TRACTION NOTES 


1n his presidential address to the Annual Conference of the 
Municipal Tramways Association, held last week at Shefticld, 
Mr. A. К. Fearnley (General Manager, Sheftield Corporation 
Tramways) said that no better proof could be given that 
municipal tramways were not marking time in any way 
than the fact that nineteen applications for provisional orders 
were deposited in Parliament at the beginning of the year. 
The present tendencies in tramway operation were in the 
direction of improved running time and the small equip- 
ments with which cars were provided twelve or fourteen years 
ago were being replaced with equipments double the size, 
viten with interpole motors. Much better work was being 
put into tramway tracks than formerly, and the mechanical 
joint was being fast superseded by electric, thermit, or cast 
welding. The idea of keeping the tramway power-house 
separate from the other supply stations was being abandoned. 
In Sheffield arrangements were being made for any of the 
three power-houses to be available at times of heavy load or 
emergency. Board of Trade returns showed an increase of 
220 million passengers over the previous year. Mr. Fearnley 
touched on the Report of the Motor Trafic Committee, which 
appeared to him to assist in many ways the demand for 
equality of treatment for which they were asking. With 
regard to trolley and motor omnibuses he thought that good 
types of vehicles were to be obtained, but their accommodation 
was very limited, and there were very @w roads really 
suitable for them. The subject of platform fare collection 
was dealt with by Ald. S. Flint, of Leicester, who described 
in detail the pay-as-you-enter system which is being experi- 
mented with in that town. Cr. W. C. Fenton's Paper on 
" Maintenance of Paving on Tramway Routes” contained a 
plea for the revision of the section of the Tramway Act of 1870, 
which requires the tramway promoters to maintain the road 
surface. The last Paper, entitled ‘‘ Urban Passenger Trans- 
port," was by Mr. J. B. Hamilton (General Manager, Leeds 
Corporation Tramways), and contained a comparative investi- 
gation into the relative economy of electric tramways and 
motor omnibuses under the conditions obtaining in pro- 
vincial towns. He first showed how electric tramways had 
alleviated overcrowding, had created and supplied a demand 
for travel, and proceeded to demolish some of the arguments 
advanced by those interested in motor omnibuses. After 
going into the matter in some detail, he put forward 9'16:d. 
per car mile, with fifty-six seats, as a fair inclusive figure 
for tramway cost, and 10°06d. for а thirty-four-seated ‘bus. 
Taking the earning power of a ‘bus as 80 per cent. of that 
of a tramear, he reckoned that on a basis of 86,740 miles 
per annum there would, in the case of the tramways, be a 
surplus of £291 per car after payment of rates and paving 
maintenance charge, while the ‘bus service would result in 
a deficit of £176 per vehicle. These figures relate to the com- 
parison of complete provincial services, but it is admitted 
that in London there are special conditions more favourable 
to motor omuibuses. With regard to the use of motor-'buses 
as feeders for tramways, Mr. Hamilton prefers railless traction 
as costing 20 to 25 per cent. less to run, and being more 
reliable. Ald. Tinsley, of Salford, has been elected President 
for next усаг, and Mr. P. Fisher, Tramways Manager, 
Dundee, Vice-President. 

Ever since Parliament sanctioned the Brighton and Hove 
trolley omnibus schemes, two years ago, a strong difference 
of opinion has existed between the two Corporations as {0 
the best means of carrying out the through-running arrange- 
ments imposed by Parliament. As a matter of fact, the Hove 
Corporation has never been very favourably disposed towards 
trolley ‘buses, and, according to the local papers, negotiations 
are in progress by which the Brighton Corporation will agree 
to Hove abandoning its trolley ‘bus scheme if the supply of 
electricity in Hove—now that the Hove Corporation has 
acquired the local electric supply company—is given from 
Brighton. 


Oct. 2, 1918. ` 
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Bristol: Wages in Electrical Tradc.—'The Bristol electrical 
contractors have held a meeting to consider the demands of 
the Bristol branch of the Electrical Trades Union for an 
Increase of Id. per hour for electrical workmen, making 9d. 
per hour for men, and 10d. an hour for foremen. A deputa- 
tion was appointed to meet the Electrical Trades Union, and 
it is stated that there is every prospect of an amicable result, 
although, as a matter of fact, the men ceased work. on 
Saturday in accordance with their notices. 

Bury: Bulk Supply.—In connection with the arrangement 
entered into with the Heywood Corporation for a supply in 
bulk to that authority, it has been necessary to seek the 
consent of the Lancashire Electric Power Co., which has 
statutory powers to supply local authorities within its area 
in bulk. The Power Co. has refused its consent to the 
proposed arrangement between Bury and Heywood, aud, 
acting upon the instructions of his Corporation, the Burv 
Town Clerk has made an application to the Board of Trade 
for an order dispensing with the Power Co.'s consent. 

Cromer: Transfer of Electricity Undertaking.—The Board 
of Trade has decided to sanction the transfer of the Council's 
electric lighting undertaking to Edmundsons' Electricity 
Corporation. As we have reported from time to time in 
these columns, the present state of affairs is that Edmund- 
sons' are managing the undertaking on behalf of the Council, 
but it is intended to transfer the undertaking completely to 
Edmundsons'. To this proposal, when it was first made, 
there was considerable local opposition, but a local inquiry 
was held on behalf of the Board of Trade by the Hon. T. H. 
Pelham, with the result stated above. All the expenses 
incidental to the inquiry will be borne by Edmundsons', who 
will also take over the outstanding debt upon the undertaking, 
which amounts to some £18,000. | 

Hove: Electric Lighting.—As announced in our “ Electric 
Traction Notes,” there is a rumour that the Corporation is 


bargaining to transfer the Hove Electric Lighting Co.'s under-: 


taking, recently acquired, to the Brighton Corporation. 

. Word: Rateable Value System of Charqing.—The rateable 
value system of charging is to be introduced as from the 
December meter readings. The primary charge is to be 
124 per cent. of the rateable value, plus 44d. per unit for 
all units consumed. 

Leeds: Electricity Reserve Fund.—During the course of 
the L.G.B. inquiry last week into an application by the 
Corporation for sanction to borrow £168,000 in connection 
with the electricity undertaking, Mr. H. R. Hooper, the 
inspector, expressed himself very strongly upon the in- 
adequacy of the reserve fund of the electricity undertaking. 
This, he said, was a paltry £8,000, which was not worth 
considering, and, further, there was apparently no intention 
of increasing it. He also called attention to the fact that 
in 1907 the reserve fund was £14,000, whiist the profits were 
£3,400: vet in 1918, when the profits were £15,500, the 
reserve fund has been reduced to the small figure of £3,000. 
The Town Clerk pointed out that the reason for the decrease 
in the amount of the reserve fund was that the whole of 
the £14,000 in 1907 was transferred in aid of the City rates 
consequent upon а decision by the Corporation. Mr. Hooper 
replied that he was looking at the matter from a commercial 
point of view, because he could foresee a time not very far 
distant when there would be a considerable deht outstanding 
upon plant which would be obsolete. and for which no 
provision was being made in the finances of the undertaking. 


It was. he said, a position which would have to be met sooner | 


or later. The Town СЇегК replied that the Inspector's com- 
ment was upon the policy which the Corporation had decided 
to follow. Hitherto the Corporation had dealt with the reserve 
fund as part of the general basis of rating, and when the 
necessity arose the Corporation would have to provide money 
to meet the position foreshadowed Ьу the Inspector. 
Manchester: New Power Station.—The Electricity Com- 
mittee has. under consideration the acquisition of eleven acres 
of land at Trafford Park with a view to erecting a 100,000-kw. 
power station. "The preliminary estimates provide for a first 
instalment of 25,000 kw. Considerable economies are anti- 
cipated from a power station on this site, inasmuch as coal 
ean be delivered much more cheaplv than at present, whilst 
arrangements could also be made for the use of the water 
from the Manchester Ship Canal for condensing purposes. 
. . Stoke-on-Trent: Consolidation of Electricity Works.—There 
has heen some talk of an amalgamation of the various elec- 


ELECTRICAL ENGINEERING 563 


Ape ———— —— ——————---— —— -— —— ee" 


tricity works now owned by the Corporation, and which wére 
in existence before the Federation scheme was passed by 
Parliament. Under the Corporation's Act the policy of main- 
taining the various power stations as separate generating 
stations may be discontinued, with the consent of the Local 
Government Board, and опе of the advantages of the high- 
tension scheme, described in ELECTRICAL ENGINEERING, 
Vol. VII.. July 27th, 1911, p. 425, would lie in the direction of 
shutting down, at any rate, the smaller works as generating 
centres. Some action of this sort was the inevitable result 
of the seheme by which the four boroughs of Burslem, 
Hanley, Stoke and Longton were converted into one borough. 
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TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Aboyne.—An Aberdeen firm of electrical engineers has 
placed an electric lighting scheme before the Council. 

Bacup.—aApplication has been made for sanction to borrow 
£2,800 for H.T. feeder and services. | 

Bridlington.— The L.G.B. has sanctioned the borrowing of 
£1,500 for mains, repayable in twenty years, and £1,500 for 
services repayable in fifteen years. 

Burnley.—Application is to be made for sanction to 
borrow £36,227 for electrical extensions. 

Garlisle.—A L.G.B. inquiry has been held concerning an 
application to borrow £8,034 for plant extensions and £4,300 
in connection with H.T. supply to outside districts. There 
was no opposition. 

Chobham.—A supply by either the Ascot or Woking 
Companies is possible in this district. 

Haslingden.—Tenders are invited for cable. | 

Leeds.—A L.G.B. inquiry was held last week concerning 
a loan of £168,000 in connection with the electricity under- 
taking. Of this £28,000 is required for machinery, £100,000 
for mains, and £30,000 for sub-station transformers. We 
refer to some comments by the inspector as to the reserve 
fund under Local Notes. 

Manchester.—One — 1,800-2,200-kw. motor-converter ог 
rotary-converter and static transformers; high-tension switch. 
board; static transformers. Chief Electrical Engineer, Dickin- 
son Street. October 16th. (See an advertisement on another 

age, 

d TUR Africa.—The Worcester Council, says the African 


: World, has decided to erect an electric power station. Con- 


sulting Engineer, Mr. T. Stewart, P.O.B. 712, Cape Town. 

Southampton.—A L.G.B. inquiry was held last week con- 
cerning a loan of £16,720 for electrical extensions. During 
the course of the inquirv Mr. T. C. Ekin, the inspcctor, 


criticised the action of the Corporation in 1912 in transferring 


£3,000 to relief of rates from the electricity undertaking. | 

South Shields.—One 2,000-kw.-turbine direct.coupled to 
two three-phase generators in tandem; condensing plant, 
rotary-converters, transformers, switchgear, &c. Borough 
Flectrieal Engineer. October 15th. 

Stalybridge.—Sanction has been received to the borrowing 
of £9.200 for electrical extensions. 

Swansea.—Sanction to the borrowing of 240,000 for 
electrical extensions has been received from the L.G.B. ' 

Warrington.—T..T. cable and L.T. feeder panel. Borough 
Electrical Engineer, October 14th. 

Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries fo ascertain whether electrical work will be required. 

Arbroath.— Public baths. | 

Birmingham.—New Post Office. . 

Bolton.— New P.O. H.M. Office of Works, London. 


"THE RECORD ELECTRICAL Go., Ltd. 


А RKS: 
uae OIRSOALE н 
Jonhone- , Teleph i 
eine Victor: RECORD’S PATENT. ША 
Telegrams & Cablegrams —— Telegrams Ж Cableqramse: 
' Infusion, '* Infusion. 
London." Write for Prices & Particulars. Altrincham.” 


564 


Cradley Heath.-—New schools. 

Luton.—Extensions to Hitchin Road school. 

Mansfield. Extensions at free library. 

Newport (Mon.).—New town hall and courts, £164,000. 
Oldham.—New school. 

Peterborough.—New theatre. 


Preston.—New Wesleyan school, £4,000. Architect, 
F. Howarth. 
Stockport.—New trades hall. Architects, W. Swann & 


Stockton. 
Trowbridge.—Cinematograph theatre. 


Miscellaneous. 


.Birkenhead.—A twelve months’ supply of metallic and 
carbon filament lamps and fittings for Mersey Railway Co. 
General Manager, October 9th. : 

Edinburgh.—The Midlothian & Peebles District Asylum 
requires a twelve months’ supply of electrical fittings. 
Treasurer, 19 Heriot Row. 

A telephone installation is required at the Craiglockhart 
poorhouse. Architect, R. М. Cameron, 58 Great King Street. 

Johannesburg.— Electric lighting fittings for the Town Hall 
and municipal buildings. Town Clerk. November 24th. 
Particulars from E. W. Carling & Co., St. Dunstan’s Build- 
ings, St. Dunstan's Hill, E.C. 


London: Great Western Railway.—One year's supply of 
electric sundries. Secretary, Paddington Station. October 
13th. 


Manchester.—Special contract work for Tramways Depart- 
General Manager. 


ment. October 21st. 


Derby.—The tender of the British Thomson-Houston Co. 
for switchgear has been accepted at #948. 

Dublin.—The following tenders have been received for the 
supply of single and three-phase meters :—Electrical Co., 
British Westinghouse Co., Chamberlain & Hookham, G.E.C., 
Ferranti, Ltd., and Siemens Bros. & Co. As the result of 
tests, Mr. Mark Ruddle, the City Electrical Engineer, recom- 
mended the acceptance of the G.E.C. tender, although the 
prices were not the lowest, owing to the smaller energy 
losses. 

Ingleton.—The tender of the Ingleton Electric Lighting & 
Power Co. for public lighting has been accepted. 


APPOINTMENTS AND PERSONAL NOTES 


It is feared that Dr. Diesel, inventor of the engine bearing 
his name, has met with his death. He was on board the 
Antwerp-Harwich boat on Monday night, on his way to 
attend the Annual General Meeting of the Consolidated 
Diesel Engine Mfrs. Co., but was missing on Tuesday morning. 
On making inquiries at the Company's offices yesterday after- 
noon, we were informed that there was no further news of 
him. 

Mr. Justus Eck, Engineer-in-Chief and General Manager 
of the Union Electric Co., is leaving by the R.M.S. Majestic 
on October 1st for a protracted tour in the United States. 

The Exeter Electric Lighting Committce recommend that 
the salary of Mr. H. D. Munro, the Borough Electrical 
Engineer, be increased to £475 per annum, апа that 
Mr. E. A. Chesnutt be appointed Mains Assistant at a 
salary of £90 per annum. 

Mr. J. 8. D. Moffet, who recently resigned the position 
as Tramways Manager at Rochdale to take up a similar 
opening at West Ham, has been presented with a canteen 
of cutlery from the Rochdale tramway officials and emplovees. 

In consequence of the appointment of Mr. W. A. Turnbull, 
Assistant Engincer at the Stoke Works, as Electrical Engineer 
to the Avlesbury Council, Mr. C. Cuthbertson has been 
appointed Station Superintendent at the Stoke and Longton 
Works at a salary of £190 per annum. Mr. W. Adams h»: 
been appointed Station Superintendent at the central power 
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house and the Hanley Works, at a salary of £220 per annum. 
Mr. A. T. Gilbride, shift engineer at Burslem, has been 
appointed charge engineer at Longton at a commencing salary 
of £2 per weck, and Mr. H. 8. Digney, a switchboard 
attendant at Burslem, has been appointed shift engineer at 
41 10s. per week. 

We are asked to state that Mr. C. S. Luke has severed 
his connection with the Engineering Review, and, as joint 
managing director of W. Cawood, Ltd., will devote himself 
entirely to trade and other exhibition work. 

Mr. H. B. Tilley, of Marconi's Wircless Telegraph Co., 
and formerly of Bruce Peebles & Co., was married on 
Thursday last at Chelmsford to Miss W. Norris. 

The Derby Electric Lighting Committee recommend that 
the salary of Mr. E. G. Boissier, mains superintendent, be 
increased from £200 to £220 per annum. 

Fife Electric Power Co. requires experienced cable jointer 
for paper, lead-covered, L.T. and E.H.T. concentric and 
three-core cables. (See an advertisement on another page.) 

Mains superintendent required in Stoke-on-Trent Electricity 
Department. (See an advertisement on another page.) 

Cable jointer required for nine months’ engagement in 
Madras. (See an advertisement on another page.) 


| MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Gopper.—Messrs. С. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£77 to £77 105. (Last week, £77 15s. to £78 5s.) | 

Agency.—The Electrical Engineering & Equipment Co., 
Ltd. (109-111 New Oxford Street, W.C.), inform us that 
they have secured the sole selling rights in this country and 
the Colonies for the products of the Ateliers de Constructions 
Electriques, of Charleroi, Belgium. 

Canadian Agency.—A Toronto firm wishes to get into touch 
with British manufacturers of A.C. machinery with a view 
to an agency. Further particulars at 73 Basinghall Street, 
E.C. 

Removal.—The Sterling Telephone & Electric Co., Ltd., 
inform us that their offices and showrooms are to be trans- 
ferred from Saturday next to Nos. 210, 211 and 212 Totten- 
ham Court Road, W. Telephone, Regent 4144. The tele- 
phones will be manufactured at the Sterling Works, Dagen- 
ham, as heretofore. | 

Dissolution of Partnership.—R. S. Belsten and T. О. 
Morgan, trading as the Electrical Wiring & Accessories Co., 
1 Boot Buildings, Aberdare, have dissolved partnership. 
Debts by T. O. Morgan. 


See ee um S 


COMPANIES’ DIVIDENDS, REPORTS, 
| MEETINGS, &c. 
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Electrical Power Storage Co.—Particulars have been filed of 
an issue, on July 30th, of £5,000 debentures. 

British Westinghouse Co.—The capital reorganisation scheme 
referred to in our last issue has been sanctioned by the share- 
holders. > ` ‚ 

County of Durham Electric Power Co.—An interim dividend 
of 21 per cent. has been declared upon the preference shares. 

Victoria Falls & Transvaal Power Co.—At the annual meeting 
last week the report and accounts given in our issue for 
September 18th were adopted. The Marquis of Winchester, 
Chairman of the Company, said that in January, 1915, the 
Company would have plant installed with a capacity of 
265,000 h.p. Mr. A. E. Hadley, the Managing Director, said 
that the Company was at present supplying 145,000 h.p., whilst 
further business in sight represented an increase of 40 per cent. 
upon this. A careful study of power transmission in all parts 
of the world, he said, enabled him to inform the shareholders 
that the system of the Company was as up-to-date as it could 
possibly be, and that if he had to start jus to-day he would 
not modify the installations in any way. "The efficiency of the 
early stations which were supplying from machinery four or five 
vears old showed no diminution, whilst the reliability was 
steadily improving. In addition to that, the plant was working 
with a lower consumption than he had seen in any other installa- 
tion, and the tendency was to improve it still further. 
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THE "Ideal Home" Exhibition at Olympia, which 
opens to-day, includes a model house in which all kinds 
of electrical domestic appliances are demonstrated. 
(Page 566.) 


Tue "half-watt" lamp is already in the ЕЕ Т, in 
Germany ; half-watt lamps are also being manufactured 
in this country, and stocks may be ready for the 
. market in about four to six weeks. We illustrate 
one of these British-made lamps. We also publish an 
account of the investigations made in America which 
culminated in the production of the half-watt lamp. 
(Page 567.) 


Some of the difficulties which presented themselves 
in the electrical working of the Loetschberg tunnel are 
described in an article, which also gives some notes 
on the experience of seven years’ working in the 
Simplon tunnel. In both cases the insulators of the 
high-tension contact line have given trouble under 
the conditions of dampness. (Page 569.) 


Ах illustration is given showing the stvle of lighting 
adopted in the vestibule of a theatre. (Page 570.) 


THe setting of the gap of hom lightning arresters is 
dealt with in our Questions and Answers columns. 
(Paze 571.) 


A PATENT specification describing an elaborate process 
for the production of ductile tungsten suitable for the 


manufacture of wire-drawn filaments was published 
by the Patent Office last Thursday. The specification 
is in the names of P. Schwarzkopf, S. Burgstaller, and 
Wolfram Laboratorium Dr. Ing. P. Schwartzkopf Ges. 
Among the other specifications published is one by 
Crompton and Co. and H. Burge for power factor 
regulation of self-exciting polyphase synchronous 
machines, and one for pliable filament supports by 
Wolfram Lampen A.G. Two patents expire during the 
week after a full life. (Page 572.) 


IN announcing at an extraordinary general meeting 
of Marconi's Wireless Telegraph Co. last week the 
acquisition of the Goldschmidt patents, Mr. Godfrey 
Isaaes said there was not an atom of foundation for 
the statement recently made in the Press that the Gold- 
schinidt station at Hanover had succeeded in trans- 
mitting wireless messages to the United States, at a 
regular rate of 100 words per minute for several hours. 
—A site has been acquired for a new 10,000 line tele- 


phone exchange in the City of London.—A small ' 


Strowger automatic telephone exchange is to be in- 
stalled at Chepstow.—-In order to avoid aeroplanes and 
airships coming into collision, at night, with the wire- 
less aerials of the Telefunken station at Nauen, a warn- 
ing signal, consisting of two 1,000 c.p. metal filament 
lamps, has been fitted, so arranged as to give the Morse 
signal “N ” continuously. (Page 573.) 


' THe construction of tube electric railways from the 
east to west of Glasgow is to receive consideration.— 
The Croydon Corporation has passed a resolution asking 
the Government to give effect to the report of the Select 
Committee on Motor Traffic at the earliest possible 
moment.—A proposal that first-class tramcars shall be 
run in Manchester has been rejected by the Tramways 
Committee. (Page 574.) 


Tue supply of coal to the Dublin electricity works 
is being interfered with by the labour troubles in that 
city _—The Countess of Glasgow will open the Glasgow 
Electrical Exhibition on October 23rd.—An increase of 
30 per cent. in the number of units sold is reported 
by the Marvlebone electricity undertaking for the June 
quarter.—The Poplar electricity accounts show a net 
profit of £3,170 for last vear, during which period 72 
gas lamps were converted to electric lighting.—The 
York Electricity Committee has been asked for a reduc- 
tion in their charges for street lighting as the result of 
a reduction by the York Gas Co. for the portion of 
streets lighted by gas. (Page 574.) 


Tne Burnley Corporation requires a turbo-altemator, 
condensing plant, rotary converters, transformers, 
switchgear, boilers, &c.—4An electrically driven pumping 
installation is required in Australia; mains at Bootle, 
Battersea, and Shanghai, and a 1,000 kw. generating 
set in Auckland (N.Z.).—Considerable extensions are 
contemplated to a number of electric lighting under- 


e ыза dO + Za шыс ncs OZ - 


-—— A C иы а. авс 


—————— - DP NEN HP а 


566 


ELECTRICAL ENGINEERING 


Ост. 9, 1918. 


takings in South Africa, and electrical supplies are re- 
quired in а number of towns. (Page 575.) 


A PROFIT of £18,600 is shown by Dick, Kerr & Co.'s 
accounts for the past year, compared with a loss of 
£8,600 in the previous year.—Callender's Cable & Con- 
struction Co. declare an interim dividend at the rate 
of 10 per cent. per annum, and 5 per cent. is recom- 
mended by Drake & Gorham.—An issue of £130,000 
5 per cent. first mortgage debentures is offered by the 
Cleveland & Durham Electric Power Co., and an issue 
of capital is also being made by Edison Accumulators, 
Ltd. (Page 576.) 


ARRANGEMENTS FOR THE WEEK 


SATURDAY, OCTOBER 11тн. 
Mining Institute of Scotland. 

3 p.m. At Heriot Watt College, Edinburgh. Among papers 
to be read is ‘‘The Electric Winding Plant at South 
Kenmuir Colliery," by W. M. Dunn. 

MONDAY, OCTOBER 13ru. | 
Institution of Post Office Electrical Engineers. 

6 p.m. At Institution of Electrical Engineers. ‘‘Telegraph 
Traffic and Power Plant for Pneumatic Tubes in Post 
Offices," by A. B. Eason. 

WEDNESDAY, OCTOBER 15тн. 
Dynamicables. 
7.30 p.m. Dinner at Trocadero Restaurant. 
FRIDAY, OCTOBER 17тн. 
Electro-Harmonic Society. 
8 p.m. Smoking Concert at Holborn Restaurant. 


The Association of Engineers-in-Charge.—Dr. R. T. Glaze- 
brook’s Presidential Address to this Association, given last 
night, dealt with the bearing upon engineering practice of 
experiments made by reproducing phenomena by models where 
there are difficulties in the quantitative observation of the 
phenomena themselves. He instanced the well-known method 
of studying current distribution in conductors by the stream 
line experiments of Dr. Hele Shaw. He also described some of 
the methods employed at the National Physical Laboratory for 
investigating wind pressure, the aeronautical researches carried 
out in the wind channels and stream line tanks, and the work 
done on the resistance of models of ships in the Froude experi- 
mental tank. He indicated the nature of the result arrived at, 
and showed how useful they had been in the design of aero- 
planes and ships. 
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THE “IDEAL HOME” EXHIBITION 


dd Ideal Home Exhibition at Olympia, which opens 
its doors to the public to-day, will be found 


quite cosy and comfortable, so that the exhibits 
may be seen to advantage. For instance, the large 
roof has been covered with canvas painted in the 


Pompeian style, and the arc lamps have been enclosed in 
braziers. Perhaps of chief electrical interest is ‘‘ La Maison 
Electrique." This is a fully-equipped electric house con- 
taining pantry, kitchen, business office, dressing and bath- 
room, bedroom, and dining-room. Almost every kind of 
electric lighting available for domestic purposes, as well 
as apparatus for heating, cooking, ventilating, ironing, clean- 
ing, polishing, &c., is shown. Very few duplicates of ap- 
paratus are found, and in no case are duplicates placed 
together in any one room. Apertures are cut in the walls 
so that visitors may look in, and those interested will be 
conducted over the building by a special staff of attendants. 
In the dining-room is a dining-table fitted with electrophone, 
periscope, ‘service lift, and travelling-rails оп which 
а car runs, so that the diners’ wants are administered without 
visible human presence. This equipment has been brought 
over from Paris. The exhibit has been arranged by the 
Electric Supply Publicity Committee. 

After the '' Maison Electrique," the most important stand of 
electrical appliances is that of Rashleigh Phipps & Co. (147 
Oxford St., W.). Here one sees a veriety of fittings, cooking 
apparatus, irons, an electrically-driven sewing machine, lamp 
radiators, as well as a petrol.electric set. These appliances are 
all supplied by the General Electric Co., Ltd. Besides numer- 
ous self-contained cooking utensils, there is a cooker and a new 
design of a cheap air-lagged oven with polished external 
walls. It has top and bottom elements, and provision for 
boiling at the same time is provided. A feature is also 
made of the self-contained utensils and irons in which a 
design of the “Archer” easily replaceable element is used. 
On this stand also may be seen several fine designs of the 
lowing fire radiators made by Belling & Co. (Edmonton, N.). 
їп proximity to this stand, which occupies a prominent 
position on the ground floor near ‘‘La Maison Electrique," 
will be found the exhibit of the Dowsing Radiant Heat Co.. 
Ltd. (115 Great Portland Street, W.). This firm manufac- 
tures almost every kind of radiator and convector, and a 
very representative display is made, while some cooking 
apparatus, vibrators, and the ‘‘Solarium"’ electric bath are 
also on view. In addition, the British Electric Vacuum 
Cleaner Co., Ltd., the Linolite Co., Electric Appliances, Ltd., 
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In view of the variable state of the climate Mr. Blinks has prepared two fine placards, one adjuring his customers 
to warm themselves with his electric radiators, and the other pointing to the small heating effect of electric lamps. 
A new window-dresser has used them simultaneously with the above disastrous result. 
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and some other firms have representative exhibits. The 
model house fitted up by Arding & Hobbs, Ltd., contains 


interesting half-hundredweight service lift without a permanent | 


receiving cabinet. This comes through the floor in advance 
of the lift proper. It was supplied by F. Hodgson & Co. 
(24 Queen Victoria Street, L.C.). A display of automatic 
petrol-electric sets and equipment for country houses is 
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made by Spensers, Ltd., and some very handsome examples 
of electric light fittings are to be found on the stands of 
many other exhibitors. A brilliant arc and incandescent 
lighting scheme has been arranged for the Russian Village. 
Edmundsons' Electricity Corporation will also have a good 
display, but this was not ready at the time of our repre- 
sentative's visit. | 


HALF-WATT LAMPS 


HE ''half-watt ’’ lamp has now been placed on 
the market in Germany by the Auergesellschaft 
(who are the makers of the Osram lamp in that 
country), and the Allgemeine Elektricitáts Gesellschaft 
(the makers of the Aegma lamp), and these two makes 
are being advertised in our German contemporaries. . 
A short article on the new Osram lamp, published 
in last week's Elektrotechnische Zeitschrift, states that 
the efficiency is in all cases half a watt per mean 
hemispherical Hefner candle, and four sizes are 
listed : —600 c.p. for 50 to 65 volts; 1,000 c.p. for 50 to 
65 and 100 to 130 volts; 2,000 c.p. and 3,000 c.p. both 
for 100 to 130 volts and 200 to 240 volts. The filament 
is of drawn wire, and the bulb is filled with an inert 
zas at atmospheric pressure. The average life is given 
as 800 hours. These lamps are suitable for both D.C. 
and A.C. circuits, and can be run in series if desired. 


In this country half-watt Osram lamps may reason- 
ably be expected to be on the market in about four or 
six weeks’ time. The Osram Lamp works are already 
busy manufacturing and accumulating stock, but are 
not proposing to issue lists or to sell the lamp until 
they have sufficient stock in hand to make deliveries in 
quantity, as, of course, a very great demand is antici- 
pated. Figs. 1 and 2 are drawings which we have 
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Fic. 1.—ENGLISH-MADE 2,000 c.r. 
t HALF-WATT” OskAM LAMP, 
i SIZE. 


Fic. 2.—TuHe FILAMENT 
FuLL SIZE. 


made of one of the British-made lamps (rated at 
2,000 c.p. and 220 volts) shown us by Mr. Hugo Hirst, 
Chairman of the General Electric Co., on Tuesday. As 
will be seen from Fig. 2. which shows the filament on a 
larger scale, the filament is a closely-wound helix of 
drawn wire, bent in a zig-zag form, and supported by 
comparatively thick wires from a ring of fire-clay. 

Fig. 4 is a drawing of the A.E.G. half-watt lamp in its 
lantern, and it is seen that the lamp is in many respects 
similar to the Osram. The A.E.G. Co. are calling it 


the ‘‘ Nitral’’ lamp. The Electrical Co., their selling 
agents in this country, have favoured us with a copy of 
the German company’s list of these lamps. The candle- 
powers and voltages are the same as those mentioned 
above for the Osram lamp, except that the 2,000 and 
3,000 candle-power sizes аге both made for three 
ranges of voltage: 50 to 65, 100 to 130, and 200 to 
240. The price of the '' Nitral'' lamps in Germany is 
15 M. for the 600 c.p. 
. size, 18 M. for the 1,000 
с.р., 27 M. for the 2,000 
с.р., and 36 M. for the 
3,000 c.p., to which is 
added the German lamp 
tax of 140, 2°20, 4:20, 
and 620 marks respec- 
tively. The above prices 
are for the lamps alone; 
an additional 20 to 27 M. 
must be added for lan- 
terns. The diameter of 
the lamp itself varies 
from 43 ins. to 94 ins. 
according to candle- 
power, and the globes of 
the lanterns from 9 ins. 
to 12 ins. The life of the 
"Nitral" lamps is esti- 
mated at 800 hours. 


An interesting article 
on the half-watt lamp 
appears in the October 
issue of the General 
Electric Review describ- 
ing the course of the ex- 
perimental work which 
led to: the development of this lamp at the research 
laboratory of the American General Electric [Thomson- 
Houston Co.] in Schenectady. It was first noted that 
ordinary tungsten lamps blackened badly within a 
couple of hours at 0°5 watt per candle, and it was 
concluded that unless this could be prevented the 
running of lamps at this high efficiency would be im- 
possible. An investigation was therefore carried out 
to find the real cause of the blackening of bulbs and 
the laws governing it. The article continues :— 

It had long been a theory that авир was largely, if not 
entirely, due to the presence of gas in the bulb. The gases 
given off by the filament, by its supports, by the bulb, and the 
residual gases left on exhausting, were therefore measured and 
analysed chemically, although often the quantities involved were 
less than a cubic millimetre. A systematic study was then made 
of the effects that were produced in lamps by the introduction 
of these (and other) gases in varying quantities into lamps. 
This showed clearly that only one of them. namely, water 
vapou”, always known to be detrimental, ever produced blacken- 
ing of the bulb. The action of water vapour was, therefore, 
studied in detail, and it was found that it attacked the filament, 
producing a volatile oxide of tungsten and atomic hydrogen. 
The oxide that thus collected on the bulb was then reduced bv 
the atomic hydrogen. The deposit was thus changed to a black 
layer of metallic tungsten, while the hydrogen combined with 
the oxygen to form water, which again acted on tke filament. 
The action of water vapour was thus a cyclic process bv which 
large amounts of tungsten could be carried from the (ament 
to the bulb by very small quantities of water. 

Efforts were then made to study the relation between the 
amount of water vapour on the b 'b and the rate of blackening 
by this cause. Pressures of water vapour even as low as 
0:0001 mm. were found to produce very rapid blackening, and, 
by methods of exhaust especially adapted to the removal of 
water vapour, it was finallv proved that the blackening of bulbs 
with filaments at high temperature goes on even in the absence 
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of water vapour. This kind of blackening was considered prob- 
ably due to ordinary evaporation. 

lo test this theory, quantitative experiments were made to 
determine the rate of loss of weight of tungsten filaments in 
vacuo when run at various temperatures. This work conclusively 
showed that the cause of the blackening of ordinary well-made 
tungsten lamps, as well as those run at higher than their rated 
efficiency, is simple evaporation. Оп the other hand, the rapid 
blackening of poorly-made lamps is due largely to the presence 
of water vapour. | 

To increase the efficiency, therefore, either the rate of evapora- 
tion would have to be decreased or the evaporated material 
would have to be prevented from blackening the bulb. These 
considerations led to several different methods of attack, of 
which the following are particularly interesting :—(1) Introduc- 
tion of gases, such as nitrogen or mercury vapour at atmospheric 
pressures into the lamp bulb. (2) Changing the location of the 
deposit by means of convection currents in gases, so that the 
bulb opposite the filament does not darken. Each of these 
methods has been tried with marked success. 

The use of a gas at high pressure causes the loss of heat from 
the filament by convection. This makes it necessary to run the 
filament at a higher temperature than in a vacuum even to get 
the same efficiency. The question then arose: Are the advan- 
tages to be gained by the use of a gas suflicient to offset the 
tendency for an increase in the rate of evaporation owing to the 
higher operating temperature?  Simultaneously, with a large 

art of the preceding work, several investigations on the heat 
osses of wires iu various gases had been under way. It had been 
found that the heat lost by convection increases only approxi- 
mately as to the 1`5^ power of the temperature of the filament. 
The radiated energy, on the other hand, increases with about 
the 4'7t^ power of the temperature. At very high temperature 
the effect of convection currents therefore becomes relatively 
small. It had also been found that the heat loss by convection 
from small wires at high temperatures is very nearly as great 
as that from wires several times as large in diameter. In other 
words, the cooling effect of the gas on the filament 1s much more 
serious in the case of small filaments than in the case of large 
ones. For example, a straight filament 0'001 in. in diameter 
run in nitrogen at atmospheric pressure and at a temperature 
corresponding to that of a filament running at 1 watt per candle, 


will give an etficiency of only about 48 watts per candle. On’ 


the other hand, a filament ten times as large (i.e., 0°019 in.) 
wil give at the same temperature an efliciency of 1°59 watts 
er candle. It is thus of great importance to use filaments of 
arge diameter. Practically the same effect can be obtained by 
winding the filaments into the form of a tightly coiled helix. 

From the above considerations it is clear that the larger the 
diameter of the helix the higher the etficiency that may be 
obtained. The diameter of the helix is ordinarily limited by 
the sagging which is apt to occur if the mandrel on which the 
helix is wound is too large in proportion to the size of the wire. 

With helically wound filaments in nitrogen very high effici- 
encies can be obtained, and yet the life of the filament may be 
more than 1,000 hours. The blackening of the bulb is avoided; 
and in properly designed bulbs the tungsten that evaporates 
produces only a slight brownish deposit in the upper part of 
the bulb, where it does no harm. А number of types of nitrogen- 
filled lamps have been made and tested. Among these the most 
interesting for the present are perhaps the following :— 

l. Large units of very high efficiency. —| (04-05. watt рег 
candle with a life of 1,070 hours or more.) These take currents 
of at least 20-50 amperes, and (except in units over 4,000 candle- 
power) are therefore best run from A.C. circuits through small 
transformers. 

2. Smaller units of low voltage. These take currents of ten 
amperes or less, at voltages, in some cases, as low as four or 
five volts. The etticiencies with 1,000 hours’ life vary from 0*6 
to 1 or even 125 watt per candle, according to the current used. 
These lamps are adapted for automobile headlights and in 
general, wherever a source of high intrinsic brilliancy, steadi- 
ness, and white colour is needed. 

3. Lamps to run on standard lighting circuits (110 volts). 
Large units of this type (several thousand candle-power) have 
efliciencies of 0°5 watt per candle or better. With smaller units 
the efficiency is ordinarily not so high. 

The temperature of the filament being several hundred degrees 
higher than that of ordiniry tungsten lamps. causes the light 
to be of a very much whiter colour, so that it comes closer to 
daylight than any other form of artificial illuminant except the 
direct-current arc and the special Moore tube containing carbon 
dioxide. By the use of special colour screens 1t is possible to 
obtain a true daylight colour at an ethciency of about 2 watts 
per candle, whereas with ordinary tungsten lamps the efficiency 
obtained with the proper screens is only 10-12 watts per candle. 

Because of the freedom from blackening of the bulb in these 
lamps, and because the helically-wound filaments may be so 
designed that the sagging compensates other changes during life, 
it is possible to make nitrogen-filled lamps which maintain their 
volt-ampere crn ie-power characteristics practically constant 
during their whole life. The ultimate failure of these Jaz: `х is 
due to the breakave of the filament. The candle-power is 
usuallv well above CO per cent. even just before failu c. 
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In an editorial note at the commencement of this 
article, it is stated that a Paper on the subject will 
shortly be read before the American Institute of Elec- 
trical Engineers by Dr. Irving Langmuir. 

As was announced in our issues of August 28th and 
September 4th, the British Thomson-Houston Co. are 
actively occupied with the manufacture of the half- 
watt lamp, and although, as in the case of other lamp 
manufacturers here, no definite date has been fixed 
for its appearance on the market, we may hope that it 
will be in evidence within a comparatively short time. 


Siemens Bros. Dynamo Works Lamp Department 
inform us that, although they have not yet started 
manufacture of half-watt lamps at Dalston, they will 
be commencing to do so shortly, and they, as other 
manufacturers, prefer not to state any definite date yet 
upon which their lamps will be actually on sale. They 
have given us a list of the candle-powers and voltages 
which they will supply; these are the same as those of 
the other makers mentioned. The diameters of the 
bulbs will be as follows: 600 c.p., about 6 ins.; 1,000 
c.p., about 63 ins. ; 2,000 c.p., about 8 ins. ; and 3,000 
c.p., about 94 ins. | 


Model Engineering and Scientific Exhibition.— The fourth exhi- 
bition of models, tools, and scientific apparatus, organised by 
the proprietors of 7'he Model Engineer, wil be held at the 
Royal Horticultural Hall, Westminster, S.W., from October 
lOth to 18th. Besides numerous working models a special 
section will be devoted to wireless telegraphy. ‘The exhibition 
will be open from 12 a.m. to 10 p.m. 


The Gas Exhibition.—The most interesting feature, from the 
electrical engineer's point of view, of the Gas Exhibition now 
being held at Sbepherd's Bush is that large electric fans are 
used for ventilating the hall. This, we believe, is an addition 
to the building which was insisted upon by the London County 
Council, and, to judge by the hot air and fumes arising from 
the gas apparatus exhibited, it seems to be very necessary. 


A Lamp for Colour Matching.— The Edison & Swan United 
Electric Light Co. have introduced a special metal filament 
lamp by means of which colour matching may be carried out 
with as much reliability as by daylight. A special tinted glass 
is used for the bulb, which intercepts such rays as are present 
in too strong a proportion, and produces an effect approximating 
to daylight. This new lamp is to be known as the Roval 
Ediswan daylight lamp, and in addition to its great superiority 
over other incandescent lamps for colour matching, it forms a 
capital reading-lamp, and is most restful to the eyes. All sizes 
are supplied. 


Міса.— Ап interesting monograph entitled **Mica : its History. 
Production and Utilisation," by Hans Zeitler, has just been 
published in book form in English by D. Jaroslaw (19 Tower 
Hill, E.C.) at the price of 2s. 6d., but we understand the firm 
will be glad to present copies to responsible officials who are 
interested in the subject. The work gives an interesting 
historical account of the growth of knowledge of the features 
of this mineral, and discusses with thoroughness its physical and 
chemical properties. Тһе geological occurrence of the different 
varieties 1s treated of, and there are interesting notes as to the 
method of mining in various parts of the world. Not the least 
interesting portion is that devoted to the applications of mica, 
of which its utilisation as an insulating. material in electrical 
machinery forms an important part. An appendix contains 
statistical tables of production and consumption of mica. The 
book is well illustrated, and will be read with interest by those 
who are in any way connected with the industries in which mica 
figures. E | 


University and Technical College Announcements.——4A course ot 
eight lectures on the design, construction, and testing of electric 
power cables will be delivered by Mr. Н. Savage (W. T.. Henley = 
Telegraph Works Co.) at the East London College (Mile End 
Road, E.), on Mondays, commencing October 20th, from 7 till 
8 o'clock. The fee for the course is one guinea, but appren- 
tices and engineering employés under 25 years of age, anl 
earning less than oue guinea per week, are admitted at half 
rate. Fuller particulars may be obtained on application to the 
Registrar or the Principal, Mr. J. L. S. Hatton. 


The Goldsmid Entrance Scholarship to the Faculty of Engi- 
neering at University College has been awarded to Н. 
Gardham, of Bancroft’s School. The scholarship is of the value 
of £50 a year, and is tenable for three years. 


A course of advanced lectures on wireless telegraphy, by 
Mr. J. V. Pletts, will commence in November at the City and 
Guilds Engineering College, South Kensington. 
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THE LOETSCHBERG AND SIMPLON TUNNELS 


X OME further particulars are to hand of the troubles 

experienced on the new Loetschberg Railway since the 
opening of the tunnel. It will be remembered that single- 
phase locomotives are employed, working from a 15,000-volt, 
15-cycle contact line. 

The line was opened to a certain amount of traffic on 
July 15th last, but after a few days’ running the trains were 
often several hours late, and were even at а standstill in 
the tunnel for long periods at а time. Writing in the 
Elektrotechnische Zeitschrift of September 25th, Dr. Breslauer 
states that the troubles were caused by the undue haste of 
the railway company in opening the line, against the wishes 
of their technical adviser who desired first to give the 
equipment a thorough test. The chief source of disturbance 
is said by him to have been faulty insulators which, it is 
supposed, were damaged during erection. The line pressure 
employed even in the tunnel is 15,000 volts 15-cycle single- 
phase, and the insulation is, in Dr. Breslauer’s opinion, ample 
and well designed from an electrical standpoint. Further 
trouble has been reported from the excessive static charges 
on the contact line, due to differences of altitude. The height 
at Spiez is 1,980 ft., and the air is moist, while at the 
south end of the tunnel the altitude is 4,100 ft., and the air 
is dry. From this point the line runs down again to Brigue, 
where the level is 2,240 ft. These charges have been elimin- 
ated by the installation of water-jet static dischargers. 
According to a Swiss contemporary, the bow collectors have 
also given trouble. Slight subsidences of the track have 
taken place in the tunnel, and as the bow collectors are 


necessarily restricted in size on account of the shape of. 


the tunnel section, these subsidences are said to have caused 
the bows to run off the contact wire. Dr. Breslauer states 
that the rolling stock has proved satisfactory with one or 
two exceptions. The locomotives were supplied partly by 
Brown-Boveri and partly by the Oerlikon Co., and have each 
two single-phase commutator motors of a capacity (for one 
and a half hours) of not less than 2,500 h.p., while at a 
speed of forty miles per hour they run at about 600 r.p.m. 
The gradients reach from 3 to 8:5 per cent. On two or three 
occasions the transformers on these locomotives have broken 
down in the end turns, this being attributed not to the 
design, but to the excess voltages mentioned above. The 


motor commutators have also given trouble, but this has 


been traccd to too great a pressure on the brushes. Some 
mechanical troubles are reported also, notably straining of 
the triangular coupling rods on the driving wheels. The 
fact that the equipment of the repair shops at Spiez was not 
completed also resulted in serious delay in making good 
the several defects. Most of these faults have now been 
remedied, however, and the normal schedule is now being 
run with the exception of a few night trains. 

In this connection, interest attaches to the practical 
experience gained during the seven years' electrical working 
of the Simplon tunnel line, which was, discussed in a long 
article by Herr B. Kilchenmann in a recent issue of Elek- 
trische Kraftbetriebe u. Bahnen. Current is supplied to the 
locomotives at 3,300 volts, three-phase, 16 cycles per sec. The 
overhead construction on the eighteen miles of line has proved 
satisfactory with certain exceptions. No trouble due to ex- 
pansion and contraction on temperature variation has occurred, 
although no automatic tensioning devices are employed. 
Owing to the heavy deposit of soot and dust on the insulators, 
however, it is necessary to overhaul and clean the whole 
equipment twice a year to discover faulty insulators. The 
horizontally-arranged bell-shaped insulators have been found 
unsuitable for tunnel work owing to the presence of moisture, 
and the hard-rubber insulated bolts used for attaching the con- 
tact wire had to be replaced in some places every six or eight 
weeks. The moisture was found to cause surface sparking 
over the rubber, which burnt in the soot and dust until it 
broke down. Ап attempt to protect the rubber with a porce- 
lain sleeve was unsuccessful. Corrugated porcelain insulated 
bolts subsituted for these gave better results, but this feature 
of the equipment is not yet entirely satisfactory. Glass-insulated 
bolts have been tried now for some months with considerable 
success. The wear on the contact wire has been slight only, 
being generally only 0'3 to 0'4 mm. after some 80,000 passes 
of the collector bows. In some places where water containing 
tufaceous limestone in solution drops on the wire, the wear 
is 0'7 to 0'8 mm., and these parts correspond with the sections 
of greatest rail wear. No abnormal wear has occurred at the 
points of suspension, although the wire is suspended with 
out a catenary and with spans of from 90 to 115 ft. At the 
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south entrance of the tunnel, however, the copper wire is 
subject to oxidation to such a degree that’ some one and a 


quarter miles of wire had to be renewed in 1912, i.e., after 


six years’ wear. The reduction in weight was only 7 per cent., 
but the oxidation had become more rapid during the last 
few 1nonths, and it was considered satest to change the wire. 
No iron or steel was employed in the overhead equipment of 
the tunnel, as this would not endure two years in the 
presence of so much soot and moisture. Experiments have 
shown that copper wire will stand the warm moisture only 
when no soot is present. The trouble would therefore be 
obviated if it were possible to stop running steam trains 
through the tunnel, but this will not happen until the elec- 
trification is extended to Domodossola. The new section of 
copper wire has been coated with various kinds of paint over 
different sections, and the effect of this will be awaited with 
interest. Icicles formed in winter on the contact wire by 
dropping water at the north end have proved troublesome. 
This has been partially overcome by drawing the ventilating 
air through a 3-km. auxiliary tunnel to warm it before it 
enters the main tunnel; but in the construction of the 
second main tunnel an attempt will be made to eliminate 
the dropping water. This is also necessary to reduce the 
corrosion of the rails. The metal paste rail bonds have not 
proved satisfactory. A test showed that over 60 per cent. 
of the traction current was returning through the earth. 
Copper bonding is now being substituted, the holes being 
bored by pneumatic tools supplied from a locomotive brake 
equipment. These bonds have increased the rail conductance 
by 50 per cent. In spite of the severe conditions the loco- 
motive equipments have given no trouble. On account of the 
rapid changes of temperature and the consequent condensa- 
tion effects, short-circuits were experienced in the switching 
apparatus, and had the pressure been much over 3,300 volte 
these would have been most serious. These troubles have 
been partially overcome by painting all live parts except 
contact surfaces with an insulating varnish. Oil-immersed 
switches would be employed if there were space on the loco- 
motives. The motors of one locomotive were not overhauled 
until after some eighteen months, or about 37,000 miles run- 
ning; but this is now done every nine or ten months, a 
complete overhaul of the locomotive taking place every three 
years. The switching apparatus is overhauled at times by 
the locomotive attendants. By giving the contact wire a 
double zig-zag on either side of the contre line alternately, 
instead of a simple zig-zag across the centre line, the life 
of the bows has been increased from 1,500 miles to 4,500 
miles, as the wear is thus evenly distributed over the whole 
width. A better arrangement of the locomotive springs, with, 
in particular, longer springs, is recommended, as with the 
p construction heavy vertical oscillations are noticed 
irectly the journals show the slightest wear. The monthlv 
runs of the four locomotives have averaged 4,600 miles, which 
is good considering the severe conditions. The consumption 


.has been 53 to 56 watt.hours per ton mile inelusive of the 


locomotive weight. This high figure is accounted for by the 
air resistance in the tunnel. When running against the 
ventilation current the traction resistance, excluding the effect 
of the gradient, amounts to 247 lb. per ton at 43°5 miles 
per hour. 


The ** Northampton " Gazette.—This publication, which is now 
to be issued regularly at least three times a year, contains. in 
the issue dated September, a report of Mr. S. M. Hill's 
Presidential address to the ‘“‘ Northampton" Past Day-Students' 
Association. The address deals with the aims and gbjects of 
the Association, and incidentally gives some interesting side- 
lights on its working. In addition to book reviews, the re- 
mainder of the journal is devoted largely to purely personal 
notes. 


** Job-Line " Wire.—Judgment was given on October 3rd, by 
Judge Woodfall, at the Westminster County Court, in favour 
of Mr. A. E. Corfield, receiver for the debenture holders of 
the Davis Electrical Co., Ltd., in the action which he brought 
against Mr. G. Cohen (Premier Electric and Hardware Co.), to 
recover £34 for the supply of cable. The earlier proceedings 
were noted in ELECTRICAL ENGINEERING, August 14th, p. 466. 
The cable supplied was sold as ''job-line" cable, and was used 
for house wiring. It proved faulty, and although Mr. Cohen 
did not pay for it he ordered more, and when the claim was 
made he entered a counter-claim for £70. because his reputation 
had suffered. Evideuce was given by several electrical engineers, 
including Mr. H. . Wright. of 15 Garlick Hill, E.C., who 
represented the firm, who made the cable, that the term “job- 
line " meant that the goods were sold with all their faults, and 
without any guarantee. The cable was said to have been made 
as to 70 per cent. in England. 
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CATALOGUES, PAMPHLETS, &c., RECEIVED 


*" CAB-TYRE" SHEATHED CABLE.—Callender’s Cable 
& Construction Co., Ltd. (Hamilton House, Victoria Embank- 
ment, E.C.), which supplies ‘‘cab-tyre’’ sheathed cable made 
under the St. Helens Cable Co.’s patent, has issued a catalogue 
bearing the motto, ‘To be bent not to be broken," giving par- 
ticulars of all sizes of this cable. It is made in 600 megohm, 
2,500 megohm, and 600-volt grades, with single, twin, three or 
four conductors, and either flexible or inflexible. 

CARBON FILAMENT LAMPS.—A list to hand from the 
Edison and Swan United Electric Light Co., Ltd. (Ponder's 
End, Middlesex), gives the company's ТЕН prices and designs 
of Royal Ediswan carbon filament lamps. In addition to the 
standard lamps with B.C. or E.S. terminals, there are numerous 
fancy-shaped lamps, as well as traction and ship side-light lamps, 
candle lamps, radiator lamps, ‘‘tubolite’’ lamps, &c. 

ARC LAMP-LOWERING GEAR.—A new issue of its price 
list and general specification of arc lamp-lowering gear, winches, 
and accessories has been made by The Arc Lamp-Lowering Gear 
Co. (Darlington). The sole agents for the Company in the 
London district are Neale & Freund, Ltd. (51 Budge Row, 
Cannon Street, E.C.). Тһе construction of the many con- 
trivances listed is clearly shown by the aid of detail drawings, 
while full particulars and prices are conveniently given. 

ELECTRIC FIRES.—A new season's catalogue dealing with 
red-hot electric fires has been issued recently by Redglo, Ltd. 
(Royal Liver Building, Liverpool) Included are a number of 
assorted designs in which the Redglo elements are adapted for 
domestic use. In particular, we notice some fine designs specially 
suited for use as fire screens, the globular heating element in 
the centre enhancing their otherwise bold appearance. The con- 
sumption of each element is 600 watts, and the standard fires 
contain one, two, or three of these elements. 

WORKING OF STEAM BOILERS.—The fifth edition of that 
useful publication entitled ‘‘ Working of Steam Boilers’’ has just 
been published by Taylor, Garnett, Evans and Co., Ltd., of 
Manchester, at the price of 1s. 6d. paper boards, and 2s. cloth. 
A number of useful particulars and telling photographs of boiler 
deterioration, as well as constructional drawings, are given. 
The author is Mr. E. G. Hiller, who is the chief engineer of the 
National Boiler and General Insurance Co., Ltd. (Manchester). 


Readers desiring copies of catalogues or pamphlets should 


apply to the firms in question, referring to the notice tn 
* Electrical Engineering.” 


ELECTRICAL AND MECHANICAL MACHINERY.—In 
harmony with the excellence of the multitudinous products of 
Vickers, Ltd. (Vickers House, Broadway, Westminster, S.W.), 
is the illustrated booklet of 66 pages which the company has 
produced in connection with its exhibits at the Ghent Exhibi- 
tion. The letterpress is in both English and French, and 


describes the various specialities which the company is showing. . 


One of these is a Stirk horizontal table planer fitted wit 
Vickers reversible drive, which is interlocked and fitted with 
ush-button control, and another is the Vickers system of train 
ighting, in which a battery of accumulators in conjunction with 
a four-pole axle-driven dynamo is used. The fluctuations in 
pressure are regulated by field resistance controlled by a specially 
designed solenoid. In addition may be mentioned some elec- 
trically driven drills, turret laths, and other machine tools, 
electrical appliances, including circuit-breakers, massive control 
pillars, &c., while aeroplanes, motor-cars, and the necessary 
engineering accessories are also dealt with. <A fine coloured plate 
of a battleship at sea and other photographs serve to rend. one 
of the firm's energies in this direction. 

OPAL REFLECTORS.—A folder has been issued by the 
Benjamin Electric, Ltd. (117 Victoria Street, S.W.), in connec- 
tion with ‘ Marbella” opal reflectors—concentrating and dis- 
tributing types. These were illustrated in last week’s ELECTRICAL 
ENGINEERING, р. 554. 

" LIGHTING NEWS.'"—No. 2 of this B.T.-H. publication 
has recently been produced. It is on similar lines and of the 
same size (4ł in. by 54 in.) as No. 1, which we reviewed last 
year. The success which we predicted has been more than 
realised. for we understand that over 300,000 copies were dis- 
posed of during the past season by retailers, central-station 
departments, &c. The features of the present issue consist of 
short and bright articles, with illustrations and notes, calculated 
to induce non-users to become users of electricity, and to 
demonstrate to partial users how greater benefits may be 
obtained by a more extended use. Electrical engineers, con- 
tractors, and central.station men are invited to write at once to 
the British Thomson. Houston Co., Ltd. (77 Upper Thames 
Street, E.C.), stating the number of copies required and giving 
details of overprinting. All requisitions will be filled within 
three days of receipt. unless they arrive when the 250,000 copies 
already printed are disposed of. 
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FLAME ARC LAMPS.—A new and complete catalogue dealing 
with the Crompton-Blondel flame arc lamps has been issued by 
Crompton & Co., Ltd (Arc Works, Chelmsford, Essex). These 
lamps are of the open type with vertical carbons, the larger 
mineralised carbon being the lower one, and the economiser is of 
metal specially shaped to direct the air currents and to act as a 
reflector. The carbons are differentially controlled through a 
brake wheel. The present list illustrates different types of lamp 
for special purposes both on A.C. and D.C. circuits. Lanterns, 
raising and lowering gear, auto-transformers, &c., are also dealt 
with, and the publication is brightened by photographs of 
various installations. 

MERCURY VAPOUR LAMPS.—A ‘leaflet from the Westing- 
house, Cooper Hewitt Co., Ltd. (80 York Road, King’s Cross, 
N.), illustrates 500 and 1,000 c.p. mercury vapour lamps for 
50-65 volts and 100-130 volts respectively. In addition to the 
numerous industrial and commercial premises where these lamps 
may be used to advantage, they are advocated for hosiery and 
other works of a similar nature. A number of installations 
have been made in the Nottinghamshire and Leicestershire 
districts. The tubes are guaranteed for 1,000 hours, though the 
average life is about 4,000. The efficiency is 0'35 watt per c.p. 

FLAMING ARCS.—A folder from che Engineering & Arc 
Lamps, Ltd. (Sphere Engineering Works, St. Albans, Herts), 
draws attention to the “ Beaconette"' flaming arc lamp. This is 
a modification of the well-known “Beacon” lamp, and is of 
attractive appearance and moderate price. 


THEATRE LIGHTING 


"| HE illustration below, which has been sent us by the 

General Electric Co., Ltd. (67 Queen Victoria Street, 
E.C.), represents the vestibule of the London Opera House, 
illuminated by Osram drawn-wire lamps. Some idea of the 
lighting value of these lamps can be gained from the fact 
that the photograph was taken entirely by their light. 
Osrams are installed also in the whole of the auditorium ; 
in fact, they form the principal illuminant throughout the 


VESTIBULE OF THE LONDON O»rnA HOUSE. 


theatre. Leading provincial theatres, &c., are also realising 
the value of efficient and economical lighting, and among 
the latest to use Osram drawn-wire lamps are the ''Theatre 
Royal," the ‘‘ Hippodrome,” and the '' Palace" at Oldham. 


20,000 K.V.A. Turbo-generators.— The first of two 20,000 
K.V.A. turbo-generators has just been installed by the All- 
emeine Elektricitats Gesellschaft in the Oberschlesische 
lektricitats Werke power station at Chorzow, Upper Silesia, 
Germany. According to the Elektrotechnische Zeitschrift it is 
a 1,000 r.p.m. machine, generating at 6,000/6,500 volts, three 
phase. The steam consumption is not given. At 6,400 volts 
the current is 2,000 amperes, and this is taken through eight 
three-core cables direct to a group of auxiliary 'bus-bars. These 
'bus-bars are connected to the main 'bus-bars by three automatic 
oil switches in parallel, as it was thought inadvisable to deal 
with so large a current with one oil switch. These switches 
have reverse-current relays, but not overload relays, and are 
operated simultaneously by remote control Ammeters are con- 
nected in each switch circuit, so that any inequality in the 
division of the current can be detected. The generator is 
paralleled on one of tne three switches. Any one can be in- 
spected and repaired without taking the generator off the load, 
by opening the isolating switches on either side of that par- 
ticular switch. 
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QUESTIONS AND ANSWERS BY PRACTICAL MEN 


| RULES. 

Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will etther be replied to under “Answers to Corre- 
осе, or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which 
we consider shows the greatest mertt, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, от to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, tf unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,359. 

Show by examples how to design wood formers on which 
three-phase stator ‘‘symmetrical and asymmetrical ” coils are 
wound.—‘‘ Соп.’ 

(Replies muat be received not later than first post, Oct. 16th.) 


ANSWERS TO No. 1,357. 
In horn lightning arresters, what clearance of gap is allowed 
рег 100 or 1,000 volts ?—‘‘ SPARE.” 


The first award (10s.) is given to G. A. P., who writes as 
follows : 

The gap clearance of horn lightning arresters is not expressed 
as so much per 100 or per 1,000 volts, as the gap is not related 
to the flash-over pressure according to a straight line law. 
Further, horn arresters should not be used on systems of less 
than 35,000 volts working pressure, as the gap then required 
(e.g., а gap to flash over at 6,000 volts) is so small that it is 
difficult to set accurately, and is easily bridged by dust. The 


бар Clearance in Centimetras. 


Fro. 1.—THEORETICAL AND MANUFACTURERS TEST CURVES FOR 
; Horn ARRESTER САР SETTINGS. 


curves given in manufacturers’ pamphlets showing the relation 
between gap and flash-over pressure are deduced from tests on 
particular arresters, and are quite empirical and suitable only for 
the arresters they refer to. The curves in text-books are 
generally useless, as they take no account of the diameter of the 
rods forming the horns, that is, the radius of curvature of the 
electrodes. This radius of curvature has a large influence in 
determining the flash-over pressure, the problem being almost 
the same as the determination of the critical voltage for corona 
effect and the insulation of extra high pressure cables. Neglect- 
ing the curvature of the rods in an axial direction, which is 
generally so small as not to affect the result, the flash-over 
pressure is expressed mathematically by 


V=4°605Sr а log уа +4 ta 
| N atár — Jat+dar—a 


where 2r is the diameter in centimetres of the rod forming the 
horn, a the gap in centimetres, and 5 the average breakdown . 
pressure of air, which is about 25,000 volts per cm. at normal 
barometric pressure. The derivation of this formula is given b 

K. Grütter in the Schweizerische Elektrotechnische Zatschri]t 
of July 12th, 1915. Fig. 1 shows curves plotted for arresters of 
rod of 4, 5, 6, and 8 mm. in diameter, and also three test curves 
submitted by different manufacturers. 'The diameters of the 
rod in these cases are unfortunately not given. It would appear 
that the 8 mm. theoretical curve is correct for ordinary arresters, 
which doubtless have this radius of curvature of 4 mm. for the 
electrodes. It must be remembered, however, that the break- 
down pressure of air varies very considerably with the state of. 
ionisation of the atmosphere and the atmospheric pressure. Thus 
in hot, dry weather the gaps would break down at lower' 
voltages owing to the ionised state of the air, while they will 
also break down at lower voltages when installed at high 
altitudes owing to the lower atmospheric pressure. These effects 


. have, however, not yet been quantitatively investigated. 


A simple horn gap is not satisfactory on a power system of 
any Bize and pora. To limit the current flowing to 
ground through the arc after a discharge has taken place, a 
resistance must be connected in series with the gap. But this, 
resistance generally burns out if a heavy dynamic surge takes 
place, and so it is now usual to have two arresters in parallel, 
one set to discharge at, say, twice normal voltage, and with a 
fairly high non inductive resistance to limit the current flow; 


Earth 
Fic. 2. Fic. 3. 


and one set for a higher pressure, but with only a very low or 
no resistance, to take care of the heavy surges. The former 
takes care of small surges and static charges. In some recent 
designs, the low resistance big gap arrester has an auxiliary 
electrode set close and connected to earth through a high resist- 


ance to deal with these small discharges (Fig. 2). In a horn 


arrester the arc is blown up by the heated air and the electro- 
dynamic action until it breaks. To reduce the length of the 
arc and the space required above a horn gap, two arresters may 
be connected in series. The gap of one may be set close, and 
the other may be shunted by a high resistance to lead off small 
charges. А heavy surge will cause a flash over across both gaps 
in series (Fig. 3). 


vue second award (5s.) is given to S. F. for the following 
reply :— | 

The width of JP does not vary in direct proportion to the 
spark voltage. is would be true only if the points between 
which the spark passes were of infinite sharpness. Various 
formule have been produced by different authors, but they 
vary considerably presumably on account of the many varying 


ЛГ и 


factors. Fig: 4 shows the relation between the air gap and the 
spark voltage from actual test. The voltage is given in R.M.S. 
values and maximum values assuming a sine wave. The con- 
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«ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record ts compiled by our own Editorial Staff and із Strictly Copyright.) 


Specifications Published October 2nd, 1913 


A fall list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
15,282/12. Manufacture of Ductile Masses of Tungsten, &c. 
P. Scuwanzkorr, S. BURGSTALLER, and WorrRAM-LABORATORIUM 
Dr. Inc. P. ScguwanRzkoPF Ges. The object of the invention is 
to produce a mass of tungsten, molybdenum, &c., of uniformly 
small crystals suitable for drawing into wires for metal filament 


lamps. The process consists in the reduction of the oxides of. 


the metals by carbon after they have been consolidated by 

ressure in moulds. These oxides should be in the form of a 
Шил powder, each particle of which contains a lower pro- 
portion of oxygen than the lowest oxide of the ‘particular metal. 
Sintering is effected at the same time as the reduction by the 
use of an adjustable current of hydrogen. The rate of removal 
of the oxygen, in order to regulate the size of the crystals pro- 
duced, is effected by the addition of an adjustable quantity of 
an indifferent gas, so that the partial pressure of the oxygen is 
regulated. At the same time, the rate of tlow of the reducing 
gas and the rate of travel of the pressed material, as well as 
{һе temperature, may be regulated. Furthermore, a metal or 
compound which is not decomposed at the temperature to which 
the finished body is to be submitted may be added to the pressed 
material. The action of the added metal (uranium is suggested) 
is to lower the vapour pressure without substantially lowering 
the melting-point of the main metal. 

90 831/14. Sealing and Junction Boxes. Н. Н. R. GREEN. 
The casing is longitudinally slit or slotted so that it can be 
slid or sprung on the cable. The ends are clamped to the cable 
sheathing, and the casing is then filled with the sealing com- 
pound, and a cover with a projection to engage the slot is 
affixed. Eight figures. 

21,971/12. Conduit Fittings. E. P. Corrier and H. L. 
Downes. The elements of the fittings are divisible longitudin- 
ally, and are fitted together by removable metal bands. To 
ensure accurate positioning, а tongue in one member engages a 
recess on the adjacent member. Thus the cables may be easily 
inspected. Three figures. 

25,402/12. Controller Contact for Heavy Currents. J. Daw- 
son. The contact piece consists of a thick disc or roller 
mounted on a spindle between the flanges of the finger-bar web 
so that a series of adjustments by a stud or set screw passing 
through the web into a lapped hole in the disc may be made. 
The web or flange is slotted for the adjusting stud. Four figures. 

24,151/12. Water Heaters. J. NATHAN. A compact construc- 
tion of a heating element for steam tables, percolators, &c., in 
which the current passes through the water бс electrodes, 
is described. Four figures. 

25,536/12. Tubular Porcelain Reflectors. Е. W. Surer. Trough- 
like reflectors of porcelain or other moulded material are made with 
end pieces containing the plugs and sockets (for making up into 
a continuous length) connected through the trough-like part bv 

ins or plugs smaller than the holes through which they pass. 

hese connectors are secured, so that only lateral expansion can 
take place. А recess is moulded in each end of the reflector to 
receive the end of the adjacent section. Thus some adjustment 
can be made for lamps of varying lengths. Ten figures. 

1.002/13. Series Lighting. E. Boorn and N. К. BoorH. In 
a low-pressure incandescent lamp series lighting system each 
lamp is provided with a substitutional resistance designed as 
follows :—Normallv two conductors are separated by a thin 


insulating material, such as paper, thinly coated with a con- | 


ductor, e.g., graphite, and perforated by a sharp-pointed instru- 
ment. On failure of the lamp the rise in pressure is sufficient 
to fuse the conducting coating and partially destroy the insula- 
tion, so that a low resistance path is established. One figure. 

5.227/13. Synchronous Polyphase Motors. Crompton & Co. 
and Н. Вовсе. Power-factor regulation is obtained in polyphase 
self-exciting synchronous machines by providing the armature 
with a main A.C. winding and with a D.C. winding and com- 
mutator. The field is compounded by a winding connected to a 
brush pair so placed (i.e., about 90 electrical degrees from the 
main brushes) as to collect the current due to the E. M.F. pro- 
duced bv the armature cross-flux. Two figures. 

8.252, 15. Electro-deposition. К. S. GuirERMAN. А series of 
electrodes are suspended in the electrolvte so that a flow is set 
up “proximately parallel to the electrodes. This is obtained 
by feeder pipes, and the velocity is such that the slimes are con- 
tinuously removed from the bath with a portion of the electro- 
lyte. High current densities may be used. Three figures. 

12.753/13. Filament Supports. Wotrraw Lawrex A.-G. To 
prevent fritting c" fusing together of the filaments and the sup- 
ports, the latter nave, as nearly as possible, as high a fusing 
temperature as the filaments. They are made from about 98 per 
cent. of oxide of tungsten and two per cent. of thorium oxide. 


The mixture is reduced in hydrogen and worked in the usual 
way. А pliant wire results. 

14,562/13. Liquid-heaters. E. A. Raves. An element for 
heating liquids by insertion consists of a resistance wire wound 
on an insulated metal cylinder. and enclosed in an insulated 
metal casing. A construction of the leading-in wires and upper 
part of the element is also given. One figure. 


Specifications Published To-day 
The following Patent Specitications will be published to-day, and 
will be on sale at the Patent Oftice Sales Branch, 25, Southampton 
Buildings, London, W.C., at the price of 8d. each, post free. 
Names in italics indicate communicators of inventions from abroad. 
Summaries ot some ot the more important of these patents w: lil 
appear tn our next issue. 

Distributing Systems, &c.: B. T.-H. Co. (G. E. Co., U.S.A.) 
[Motor control systems] 21.265/12; SiEMENs-SCHUCKERT. [Fly- 
wheel storage for hauling and winding machinery] 11,007/13. 

Dynamos, Motors, and Transformers: Roure [Turbo-generator 
field. magnets] 14.056/12; Friepr. Krupp [D.C. dynamo connec- 
tions] 1,407/15; SiEMENS-ScRUCKERT., 14,390/13. 

Electrochemistry: Нооғхлог | Treatment of gases and vapours] 
20.950/12; HENDERSON [Ozonisers] 1,156/13; STEYNIS [Ozonisers| 
5,769/13; Ges. FÜR CHEMISCHE INDUSTRIE IN BASEL [Electrolysis 
of aqueous solutions] 11,872/13. 

Incandescent Lamps: ScuaLLEn, 1,804/13. 

Instruments and Meters: Siemens & HALSKE [Photographically 
recording readings] 8,240/13. 

Жыйын eee De Sepnerr, 18.571/12. 

switchgear, Fuses, and Fittings: Kramer [Distribution boxes 
23.750/12; Brooks and Нот [Switches for en systems en 
automobiles] 25.420/12; Mörrer [Automatic circuit breaking] 
21.530/12 ; Boutarp [Automatic switches] 5,546/13; SIEMENS- 
SCHUCKERT. [Switches] 16,454 / 13. 

Telephony and Telegraphy: Sirmexs & HALSKE [Circuits for 
кеды enone mend 18,498/12 ; [Registering circuits for 
automatic telephone exchanges] 9,168/13; [Inductance coi 
12,565/13; Marr [Telephone receivers] 21.664 /12. на) 

Traction: Rrs1 [Railway signalling] 28,213/12; MaNTHORPE and 
rn signalling] 10,391/13. 

scellaneous: Parks [Flexible clip for lamp-shade holders 
20.805/12; GmaEMrGER [Lifting чаршы] 24,541/12 Me 
[Eight diffusing screens] 6.064/15; SCHIOSSBERG [Acid and fire- 
proof bodies of silicic anhydride] 6,949/13; SuLLivaN [Auto- 
matic ships' telegraph alarms] 11,972/13. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 
Dynamos: _ Soc. INTERNATIONALE  LvurkRE (Procepés 
Dvssavp) [Picture projector pedal-driven dynamos] 20,288/ 13. 
Telephony: Sremens & Haske [Automatic and semi-automatic 
systems] 16.538/13; [Circuits] 19,928/13. 
Miscellaneous: Peri [Alarms for money sates]: 10,087/13. 


Expiring and Expired Patents 


The following specifications expire during the current week, after a 
lite of fourteen years :— 

20.655 of October 14th, 1899. Stone-ware Conduits. THE 
ARION Cray Co. and R. LawroN. Socket and spigot joints 
of stone-ware conduits are provided with composition joints so 
that the conduits may be quickly laid in true alignment. A 
female mould on a base, which also supports vertical guides for 
a crosshead carries a movable male mould. In addition a bar 
or plane is provided. This can be adjusted laterally to bear 
on the side of the sections where the joints are formed. 

20.661 of October l4th, 1899. Nickel Steel Leading-in Wires 
for Glass Vessels. La SociérÉ ANONYME DE CowwENTRY-Fovn- 
CHAMBAULT. The combination of glasses of different composi- 
tions with nickel steels containing approximately 28 to 30 per 
cent., or about 42 to 46 per cent. of nickel is claimed. The 
expansion of the glass and nickel-steel is the same. 


The following are the more important Patents that have become 
void through non-payment of renereal fees. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: W. Airken [Pole line insulator for use where the over- 
head hne is cabled] 13.902/04. 

Dynamos, Motors and Transformers: M. LATOUR [Repulsion- 
induction motor] 13,585/04. Е 

Electrochemistry: D. SINCLAIR [Coloured surfaces are produced 
on metal by making this the anode in an alkaline lead and 
copper solution] 10,977/00; [Use of iron, silver, gold, nickel 
&c.. instead of copper] 13,487/04. 

Instruments and Meters: С. C. Fricker [Differential ther- 
mometer type maximum demand indicator] 13.663 :02. 

Traction: W. R. Sykes апа W. R. SyxKes INTERLOCKING 
SiGNAL Co. [Motor operated semaphore signals] 13.150 08. 
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ditions of the test were as follows : Copper horns, 5/16 in. diam. ; 
temperature, 60° F.; barometer, 50 in.; alternator giving ap- 
prox. sine wave; frequency, 50 cycles. The air is such a 
variable factor that it is not possible to set the gap so that the 
spark voltage will not vary more than 10 per cent. under all 
conditions. The humidity of the atmosphere may affect the 
spark voltage to this amount. The spark voltage is increased 
by about 1 per cent. for a fall of 5:49 F., or for a rise of 0°3 in. 
in pressure. If discharges have taken place in the neighbour- 
hood of the horns, the dielectric strength of the air is very 
much reduced. It is, of course, the maximum value of the 
voltage wave which determines the point of breakdown, so that 
peaky waves will have lower R.M.S. spark voltages for the 
same gap. 

It is not wise to set the gap too fine, as trouble may arise 
due to surges caused b changes of current in the circuit. 


These voltages may reach two or three times normal, but are : 


of short duration. To protect against direct lightning strokes, in- 
duced charges caused by lightning in the neighbourhood or static 
charges due to atmospheric conditions, it is satisfactory to set 
the gap for three or four times normal] pressure. It is customary 
to provide a resistance in series with the horns to limit the 
energy current which follows the initial spark to about 2 amps. 
This does not affect the spark voltage, but if it is omitted, the 
gap should be made wider to make sure that the energy current 
will be interrupted. 


TELEPHONY AND TELEGRAPHY 


_Q@NCLUDING WIRELESS) 


The International Conference on Safety at Sea is to meet 

in London on November 12th, and among the resolutions is 
one by the German delegates to the effect that all passenger 
steamers carrying seventy-five persons, including the crew, 
must сату а wireless installation with a range of a 100 sea 
miles. 
. A "Report of the Proceedings of the Board of Agriculture 
and Fisheries in relation to the Complaints of Damage to 
Submarine Telegraph Cables by  Trawlers" has been 
issued as a Government Paper. This report is in English; 
the same report was issued in French last month (see 
ELECTRICAL ENGINEERING of September 18th) as an appendix 
to the report of the proceedings of the recent International 
Conference on the same subject. It gives a description of 
the methods of inspection of steam trawlers, which has 
been found effective in reducing the damage done to cables. 

The Post Office has acquired a site in Great Tower Street, 
E.C., for а new manual С.В. telephone exchange of 10,000 
lines capacity. As the present tenants will not leave before 
next Lady-day, it will not be until 1916 that the exchange 
can be working. It will relieve the existing Avenue, London 
Wall, Central and City, and Bank exchanges. 

The new 10,000-line Victoria exchange was opened last 
week, but so far only new subscribers have been connected. 
The transfers from the old Victoria will shortly be made. 
The latter was filled by the transfers from the National 
Telephone Co.'s Westminster exchange. 

In connection with the Strowger automatic telephone 
exchange at Newport (ELECTRICAL ENGINEERING, June 12th, 
р. 345), we learn that there is to be a small “satellite " auto- 
matic exchange at Chepstow. The erection of the Lorimer 
automatic exchange at Hereford is now practically complete, 
and mav be taken over by the Post Office in a few weeks’ 
time. The equipment was described in ELECTRICAL ENGINEER- 
ING, July 24th, p. 435. 

The danger of aeroplanes and airships coming into collision 
at night with high wireless aerials has led the Telefunken 
authorities to set up a warning signal on the roof of the 
Nauen station. This consists of two 1,000-c.p. metal filament 
lamps connected with an automatic switch so that they 
give the Morse signal “N” continuously all night. The 
signal has been observed from a balloon twenty-five miles 
distant from Nauen, and at an altitude of 1,300 ft. 

At an extraordinary general meeting of Marconi's Wireless 
Telegraph Co., Ltd., last week, the scheme for raising 


new capital, referred to on p. 562 of our last issue, was 
sanclioned. Mr. G. Marconi, Chairman of the Company, 
presided, and a long speech was made by Mr. Godfrey Isaaes, 
the Managing Director. With regard to the Goldschmidt 
high-frequency alternator, the patent rights for which the 
Marconi Co. will now take over, he pointed out that whilst 
there is great merit in the invention, Professor Goldschmidt 
did not claim to have invented a system of wireless tele- 
graphy, but only a machine for the generation and utilisa- 
tion of continuous waves. In the opinion of the Company's 
advisors, the Goldschmidt station at Hanover was stil a 
very long way from being able to conduct a Transatlantic 
service without the assistance, experience and patents of 
the Marconi Co. He did not, however, wish this statement 
to detract in any way the great merit due to Professor 
Goldschmidt for his invention. There was, nevertheless, not 
an atom of foundation for the statements recently made 
in the Press that the Goldschmidt station at Hanover had 
succeeded in transmitting a wireless message to Tuckerton, 
U.S.A., at a regular rate of 100 words per minute for several 
hours. The directors were convinced that the step taken 
by the Company in purchasing the Goldschmidt patents 
would be a very marked advantage to the nation, as, should 
the Goldschmidt machine prove to be able to do all that 
was anticipated, the country would have the benefit of it 
without any extra cost. 

The Falmouth-Bilbao cable of the Direct Spanish Telegraph 
Co. broke on the 8rd inst.—Communication is also down 
between Singaradja Ampenan, and telegrams for the latter 
үе Mataram, Selong, Praja, and Labocanhadji are sent 
›у post from Singaradja.—The Oran-Tangier cable went on 
the sick list on the 6th inst. 


Western Section of the Institution of Electrical Engineers.—A 
booklet has been sent out by this section, of which Mr. H. 
Faraday Proctor is now chairman, giving particulars of the 
section, extracts from the articles of association of the Institu- 
tion, a list of members of the section, and the dates provisionally 
fixed for meetings. The session will commence on October 27th by 
an afternoon meeting at Bristol, when Mr. H. Faraday Proctor 
will give his Presidential Address. A visit to the works of 
W. D. & H. O. Wills will be paid in the morning, and the 
annual dinner will be held in the evening. 

Municipal v. Company Supply.—We have received from the 
Research Department of the Fabian Society a copy of a Paper 
on ''Public versus Private Electricity Supply," by Mr. C. 
Ashmore Baker. The author analyses, by means of curves, the 
published results of municipal- and company-owned undertakings 
with a view to proving the superiority of the former. e 
shows first of all that the capital cost per kilowatt is lower for 
municipal than for company stations of corresponding size, and 
refutes the charge that municipalities make large paper profits 
by selling current to themselves for public lighting at excessive 
rates, by showing that the average price PD y municipali- 
ties is actually higher for stations under 2, kw., and only 
very slightly lower for larger undertakings. With regard to 
wages paid, he declares that although their curve shows a lower 
wages cost per unit sold, municipalities pay on the average a 
higher rate than companies, but more than make up the differ- 
ence by judicious management. The fact that companies pay 
much more for repairs and maintenance he apparently regards 
as evidence of economy, and he claims that the municipalities 
maintain their plant in quite as efficient working order. The 
smaller amount spent on fuel by municipalities he considers 
unimportant, as a larger percentage of municipal stations are 
situated in the coal area. The management expenses, &c., are 
much higher in case of companies, and Mr. Baker exultingly 
points out that о get a board of directors for 
nothing. The cost of oil, water, and stores works out at about 
the same, but in the case of rent, rates, and taxes, no general 
law can be adduced. The total working costs per unit sold are 
shown to be much less for municipal undertakings. It is 
shown that the price obtained is markedly lower in the case 
of municipalities, but it is argued that, had they charged the 
same prices, they would have made 24 times the gross, or 21 
times the net profits per £ of capital that the companies have 
gained. Another argument advanced against company supply is 
founded on statistics showing that the units sold per head of 
population have advanced much slower in company than in 
municipal undertakings. 


2 чи №. “э. Aen 4 As ав 


574 ELECTRICAL ENGINEERING 


EVERY INSTALLATION ENGINEER 


Should join his Trade Protection Organisation, 
THE 


ELECTRICAL CONTRACTORS ASSOCIATION 


(Incorporated). 


Inquiries cordially invited by the Secretary, 


L. G. TATE, 
20, Bucklersbury, LONDON, E.C. 


For instructions on Cleaning and Polisbing 
Electrical Fittings and Electric Coekers, read 


CANNINGS HANDBOOK ON 


POLISHING, ELECTRO-PLATING & LACQUERING. 


Fully Illustrated. Price 2s. 3d. post free. Abroad, 2s. 6d. 


W. CANNING & CO., BIRMINGHAM. 


LONDON: 18/20, ST. JOHN’S SQ., CLERKENWELL, Е.С. 
MENTION BOOK EEÁÉ. 


ELECTRICAL PORCELAIN 


-OF 
HIGHEST QUALITY 
APPLY TO 


JAMES MACINTYRE & CO., LTD., 


BURSLEM. 


BLAKE 


Write for Samples and Prices. 


MICA MICANITE FIBRE. 
OILED FABRICS LEATHEROID 


NSULATION 


The Micanite & Insulators Co., Ltd. 
Walthamstow, London, E. 


& INSULATING STAPLES 


MOSSES & MITCHELL, 


Chiswell Works, 122-124, GOLDEN LANE, E.O. 
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ELECTRIC TRACTION NOTES 


The capital reconstruction scheme of the Sunderland 
District Electric Tramways which involves the cutting down 
of the preference shares from £1 to 10s. each, and the 
cancellation of the arrears of dividend, and the conversion 
of the dividend from cumulative to non-cumulative, although 
meeting with considerable opposition on the part of the 
shareholders, has been passed. 

The Greenock & Port Glasgow Tramways Co. has still 
fourteen years to run before its present lease of the tram- 
ways in Greenock expires, but the Council has the oppor- 
tunity of acquiring the undertaking by agreement in 1914. 
There is a strong feeling in the town that this opportunity 
should be taken advantage of, but the Council has not yet 
dealt with the suggestion. | 

A proposal at the last meeting of the Glasgow Corporation 
that consideration should be given to the construction of 
tube electric railways from east to west, in order to relieve 
congestion, was carried. 

The Croydon Corporation has passed & recommendation by 
the Tramways Committee that the Government shall be 
asked to give effect to the report of the Select Committee 
on motor traffic at the earliest possible moment. The 
Croydon Corporation has taken an active part in the question 
of the unfair competition of motor omnibuses with municipal 
tramways. 

The Buenos Aires Lacroze Tramways Co. is making an 
issue of £500,000 5 per cent. consolidated mortgage debentures 
at 88. 

The Birmingham Tramways Committee is negotiating for 
the purchase of the Birmingham Omnibus Co.’s undertaking, 
in order to have all street-travelling facilities under its own 
control. 

The proposal that first-class trams shall be run in 
Manchester has failed so far as the Tramways Committee 
is concerned. It is possible, however, that the question will 
be raised in the Council itself. 


The Auckland Electric Tramways Co. proposes to increase 
its capital by the issue of £100,000 ordinary shares. We 
refer in our ‘ Tenders Invited " column to new plant required 
by this Company. 


LOCAL NOTES o | 


Aberdeen: Street Lighting.—Hitherto the whole of the 
street lighting, including repairs, has been under the control 
of the Electrical Department, but in future this work will 
be undertaken by the Lighting Department. 

Barking: Electricity Accounts.—The electricity accounts 
for the year to March 31st show a net profit of £1,852 after 
meeting caoital charges, and £3,193 for special expenditure. 
The Borough Treasurer, in reporting this result to the 
Council, calls attention to the desirability of adding the net 
profit to the reserve, fund, a recommendation which was 
adopted by a subsequent meeting of the Council. 

Bristol: Wages in the Electrical Trade.—The dispute 
between the Bristol electrical wiremen and the electrical con- 
tractors has not yet been settled, and pending a settlement 
the men remain out on strike. 

Dromore: Public Electric Lighting.—An electric lighting 
scheme has been put into operation. 

Dublin: Coal for Electricity Department.—An attempt to 
unload a cargo of coal last week for the electricity under- 
taking was prevented, as the result of the present labour 
troubles in Dublin. It is understood, however, that this coal 
is only a portion of the normal supplies now coming in for 
the winter, and that the stock in hand at Pigeon House Fort 
is sufficient to carry the undertaking on until Januarv. 

Dundee: Supply to Broughty Ferry.—It has been decided 
when laying a cable from Carolina Port power house to 
Broughty Ferry, to construct a second duct in order to 
avoid the opening of roads a second time later on. 

Edinburgh: Electricity Accounts.—There was a net profit 
of £2,169 upon the working of the electricity undertaking last 
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year. The Committee has asked the.Town Council to reduce 
the charges for private lighting by one-eighth of a penny 
per unit. The present rate is 284. per unit. . 

Glasgow: The Electrical Exhibition.—The Countess of 

Glasgow will open the Electrical Exhibition which is being 

romoted by the Corporation Electricity Department on 
October 23rd. The Exhibition will remain open to November 
15th, and in addition to lectures on the applications of 
electricity to various purposes, there will be demonstrations 
of cooking and heating by electricity. | 

Great Harwood: Electric Supply.—The: Accrington Cor- 
poration has been asked upon what terms they will take 
over the Council's provisional order. 

London: Poplar: Electricity Accounts.—There was a net 
profit of £3,170 upon the working of the electricity under- 
taking for the year to March 81st. After meeting a number 
of items, including services and meters, wiring installations 
and cooking installations, the net balance carried forward is 
£2,691. Attention is called in the report to the fact that an 
agreement has been entered into between the Poplar and 


' Stepney Councils which will obviate the necessity of further 


extensions until the maximum demand on the Poplar under- 
taking has reached 10,000 kw. Satisfactory progress has 
been made during the year in converting the old type arc 
lamps to the modern system of street lighting, viz., by 
high candle power incandescent lamps; in addition, seventy- 
two gas lamps have been converted to electric lighting. 

Marylebone: Electricity Accounts.—The accounts of the 
electrical undertaking for the June quarter show the most 
satisfactory quarterly report for many years past. The in- 
crease in the number of units sold to private consumers is 
no less than 80 per cent. above that of the corresponding 
quarter of 1912, and thus 80 per cent. more electrical energy 
has been produced. for an extra expenditure of only 814 
per cent. In other words, to secure an addition to the 
income of £4,160, an expense of only £465 has been incurred. 
The net cost of the Sales and Publicity Department for the 
quarter was £491, and Mr. Seabrook thinks it must be left 
to the judgment of individual members of the Council as 
to what extent the improvement in the general electricity 
revenue is attributable to the work of this Department. 

Middleton: The Electric Power Co.—With reference to the 
note’ on p. 519 of our issue for September 11th, the Elec- 
tricity Committee has rescinded the resolution giving consent 
to the Lancashire Electric Power to supply the Calico Printers 
Association, ав arrangements have been made with a neigh- 
bouring corporation for a bulk supply which will enable the 
Corporation to deal with the business itself. 

Port Glasgow: Electric Supply.—The arrangements with 
the Greenock Corporation for a supply of electrical energy 
include a 42 years’ concession, whilst a number of agree- 
ments have been fixed up with large power users for periods 
of twenty years. К. | 

Stoke-on-Trent: Tests of the High-Tension Plant.—At the 
last meeting of the Electricity Committee the Electrical 
Engineer reported that the tests of the Siemens 
motor-generators in the new power station did not 
comply with the guaranteed performance. During 
the course of the discussion with Messrs. Siemens’ 
representatives, it was admitted by them that there had been 
difficulty in designing 100-cycle single-phase plant, and that 


the permeability of the magnetic core was lower than had : 


been anticipated. The firm, however, offered to provide 
boosters for the generators, or to rewind the generators and 
to provide new pole pieces. The Committee have adopted the 
Engineer’s recommendation to accept the boosters to enable 
the load to be dealt with during the forthcoming winter, 
and that subsequently the stators should be rewound and 
new pole pieces fitted. | 

York: Street Lighting.—In conséquence of the York Gas 
Co. having made a reduction in their charges for street 
lighting, the Electricity Committee have been asked to make 
a reduction in their charge for street lighting by electricity. 


Death by Electric Shock:—An inquest was held last week con- 
cerning the death of George Carpenter, an electrician at Messrs. 
Edward Llovd's Paper Mills, Sittingbourne, who was killed at 
the works whilst engaged in fitting up some cable. It appears 
that whilst adjusting the cable he touched a live wire on the 
transformer, and received a shock from a 430 volt transformer. 
During the evidence it was stated that the deceased was not 
wearing rubber gloves as he ought to have been, and H.M. 
Inspector of Factories for the district, who attended the inquiry, 
said that the firm had provided every possible safeguard for the 
lives of the men. 


TENDERS INVITED AND 
PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Ardsley.—The Surveyor has been instructed to obtain 
information as to a possible electric lighting scheme. - 

Australia.—An  electrically-driven pumping installation is 
required for Canberra. Secretary, Department of Home 
Affairs, Russell Street, Melbourne. Further particulars, 73 
Basinghall Street, London, E.C.—Supply of insulated lead- 
covered cable is required by the Melbourne Electric Supply 
Committee. Messrs. Mellwraith, McEacharn & Co., Billiter 
Square Buildings, London, E.C. 

Bootle.—Mains extensions to supply. Messrs. Harland and 
Wolff’s works are to be carried out at an estimated cost of 
£300. 
Burnley.—The details of the Council’s application to 
borrow £36,227 are as follows :—A 2,000-kw. turbo-alternator, 
condensing plant, &c, £7,420; two 500-kw. rotary converters 
and transformers, £3,040; new switchgear and alterations, 
£2,400; two boilers, £1,800; economisers, £700; water 
softener, £500; cooling tower, £600; engine-room cranes, 
£600; sub-stations and equipment £4,100; cables, £3,700; 
mains and services, £7,000; contingencies, £2,657. 

Criccieth.—A special committee has been appointed to 
consider the question of electric lighting. 

Ellon.— Messrs. T. C. Smith & Co., who have been negotiat- 
ing with the Council with regard to an electric lighting under- 
taking, have now offered better terms, and a meeting has 
been arranged between the Manager of Messrs. Smith and 
the Council. 

London: Battersea.—Mains extensions, &c., are to be 
carried out at an estimated cost of about £878. 

New Zealand.—A 1,000-kw. generating set is to be installed 
by the Auckland Electric Tramways Co. 

, Shanghai.—E.H.T. pilot cable, &c. Consulting engineers, 
Messrs. Preece, Cardew & Snell, 8 Queen Anne's Gate, S.W. 
October 17th. | 

South Africa.—Extensions to the electric lighting under- 
taking at Pretoria are contemplated at an estimated cost of 
£25,000.—According to the British and South African Gazette, 
electric lighting schemes are to be undertaken at Ermelo 
and Kampala. Considerable extensions to the electricity 
undertaking at Durban are also contemplated. | 


| Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterutions and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Blackburn.—New fire station. 

Cardiff.— Extension of head Post Office. H.M. Office of 
Works, London. | 

Chorley.—New school. Town Clerk. 

Coventry.—New technical institute (£30,000). 

Edinburgh.—Military quarters at cavalry barracks, Redford. . 
Director of Army Contracts, War Office, London. 

Failsworth.—Public Gardens. 

Grantham.—Elementary school. 

Hinckley. New elementary school. 

Kettering. The Kettering & District hospital is to be wired 


for electric lighting. The specification is being prepared 


by the Borough Electrical Engineer. . 

London.—New infirmary at Tulse Hill for Lambeth 
Guardians. (£200,000). 

Mountain Ash.—New fire station. 

Royton.—The Town Hall, market, baths and free library 
are to be wired at once. The Council has just made an 
applieation for an electric lighting provisional order. 

York.—Guardians board room and offices, Museum Street. 


Miscellaneous 
Australia. Automatic switehboards with accessories for 
suburban telephone exchanges are required by the Deputy 
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Postmaster-General, Sydney. March 18th, 1914. Further 


particulars, 78, Basinghall Street, Е.С. TN | 
Bradford.—Twelve months’ supply of electrical sundries 
for Tramways Department. Town Clerk. October 18th. 
Glasgow.—A twelve months’ supply of electric lamps and 
fittings for the Lunacy District Board, 266 George Street. 
Leicester.—Tramway extensions estimated to cost £30,000 
‘are recommended. Ten additional P.A.Y.E. cars are to be 
‘ordered. | а 
Newcastle-on-Tyne.—Twelve tramcar bodies with covered 
tops, electrical equipment and trucks. General Manager. 
Newport (Mon.).—A scheme for considerable extensions of 
the tramways to the suburban districts is under consideration. 
New Zealand.—Two sets of high-lift electrically-driven 
turbo pumps. Town Clerk, Hastings, New Zealand. Decem- 
ber 18th. Further particulars, 73 Basinghall Street, E.C. 
The Dunedin Council requires a two years’ supply of 
meters, maximum demand indicators and cable. 
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| TENDERS RECEIVED AND ACCEPTED 


Blackpool.—An order for a 1,000-kw. turbo-generator and 
condensing plant has been placed with Messrs. Richardsons, 
Westgarth & Co. 

Cardiff.—The following tenders have been accepted :— 
Turbo-generator for the Roath power station, Fraser & 
Chalmers, £6,345; 1,000-kw. rotary-converter for the Hayes 
sub-station, the British Westinghouse Со., 21,955. 

Glonakilty.—The tender of the local electric light and power 
company for fifty 50.c.p. lamps for street lighting purposes 
at an annual cost of £100 for a period of 15 years has been 
accepted. | 

London: Hackney.—An offer by Messrs. Cox-Walkers, Ltd., 
to instal a Taylor-Scotson pressure regulator at £200 is 
recommended for acceptance. The makers are willing to 
give a twelvemonths' guarantce, and remove it at the end 
of that period if it is not satisfactory to the engineer. ` 

Manchester.—Orders have been placed with W. Т. Glover 
& Co., Johnson & Phillips, and the Western Electric Co. 
for L.T. paper-insulated cable. 

Salford. The British Westinghouse Co. has received an 
order for additions to the E.H.T. switchboard at £275. 

Wimbledon.—A tender at £9,900 for a new turbo-alternator 
with accessories has been accepted, subject to the Local 
Government Board's sanction to the necessary loan. 


APPOINTMENTS AND PERSONAL NOTES 


Mr. G. Cardwell, Manager of the Devenport & District 
Tramways Co., has been presented with a silver tea and 
coffee urn by the employees on the occasion of his marriage. 

We are pleased to hear that Mr. G. F. Nayler, Chief 
Electrical Engineer to the Nelson Corporation, is now improv- 
ing from a serious attack of pneumonia. 

The following increases of salaries are recommended in 
the Brighton Electricity Department :—F. С. N. Bergh, 
Assistant Mains Superintendent, from £2 17s. 6d. per week 
to £165 per annum; H. Chipp, foreman-jointer, from £2 5s. 
to £2 7s. 6d. per week; W. Charman, testing inspector, from 
£2 5s. to £2 7s. 6d. per week; Н. Heasman, foreman motor 
adjuster, from £1 19s. to £2 2s. per week; G. Packham, fore- 
п wireman at Southwick, from £2 2s. Od. to £2 5s. per 
week. 

Mr. J. Bemrose, Chief Assistant Electrical Engineer at 
Tunbridge Wells, has been appointed Chief Electrical Engineer 
to the Leek U.D.C. in succession to Mr. R. M. Carr, who has 
gone to Macclesfield. 

The recommendation to increase the salary of Mr. Н. D. 
Munro, the Exeter City Electrical Engineer, referred to in 
our last issue, has been deferred until next January by a 
vote of the Council. 

Mr. A. Clough, late Resident Electrical Engineer, and more 
recently Consulting Electrical Engineer to the Liverpool 
Corporation, from which position he has now resigned, has 
been presented with an illuminated address and two divan 
chairs by the staff. 

Mr. R. M. Carr, who recently resigned the position of 
Electrical Engineer to the Leck U.D.C., has secured a similar 
position with the Macclesfield Corporation. 

Mr. Alfred Hands informs us that he has accepted engage- 


ments to lecture on lightning protection at a number of 
laces in London and the Provinces. | 

Mr. W. Wyld, late Borough Electrical Engineer, Birken- 
head, was entertained by a number of friends to dinner on 
Friday last to celebrate his appointment as Borough Electrical 
Engineer at Hampstead. Mr. H. E. Blain was in the chair, 
and Mr. E. P. Barfield acted as Hon. Secretary in making 
the arrangements. 


MISCELLANEOUS BUSINESS NOTES AND. 


TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£77 5s. to £77 158. (Last week, £77 to £77 105.) 

Change of Address.—Bi-metals, Ltd., have removed from 
80a Southwark Street, S.E., to 57 Lant Street, Southwark, 
S.E. 

Small Metal Filament Lamps.—The British Thomson- 
Houston Co., Ltd. (Mazda House, 77 Upper Thames Street, 
E.C.), advise us that they have now introduced & 10-watt 
Mazda drawn wire lamp for 100—180 volt circuits, giving 
8 c.p., which should prove very useful in small rooms where 
8 c.p. earbon lamps are sometimes still retained. 

Agency.—H. W. Butler & Co. inform us that they have 
been appointed sole agents in this country for the Ateliers 
de Constructions Electrique du Nord et de l'Est, of Jeumont, 
France, manufacturers of electric plant and cables. 


COMPANIES’ DIVIDENDS, REPORTS, 


MEETINGS, &c. 


Dick, Kerr & Co.—The trading profit for the year ended 
June 30th amounted to £50,100, compared with £3,500 in the 
previous year, and after deducting debenture interest there was 
a net profit of £18,600, compared with a loss in the previous 
year of £8,600. No dividend, however, is recommended on 
the ordinary shares. 

Callender's Cable & Construction Co.—An interim dividend at 
the rate of 10 per cent. per annum, less tax, has been declared 
on the ordinary shares. 

Drake & Gorham.—There was a net profit of £10,268 for the 
year ended June 30th, and after paying a 5 per cent. dividend, 
and writing off the balance of underwriting commission, the sum 
of £1,716 is carried forward. The report states that the steady 
increase in the turnover has been maintained, and that en- 
couraging reports continue to be received concerning the 
efficiency of the firm’s lighting system, the details of which are 
constantly being perfected. 

Edison Accumulators.—A prospectus is being circulated 
privately, in which £50,000 participating preference shares are 
offered at par. 

Hove Electric Lighting Co.—A dividend at the rate of 8 per 
cent. has been declared for the six months to June 50th. 

Consolidated Diesel Engine Manufacturers.—The first annual 
meeting was held on Wednesday last week, when, as we men- 
tioned in our last issue, the mysterious disappearance of Dr. 
Diesel was announced. Among those present was Mr. Georges 
Carels, of Carels Fréres, Ghent, and it was stated that the site 
of the Ipswich works occupies twenty-three acres, the Company 
having the option of twenty-three acres adjoining. This option 
has been exercised. The total amount of money spent on the 
works, including land, to date is £140,000, but in spite of 
various difficulties, including strikes, a fair number of orders 
have been booked. At present, however, there was no question 
of dividends being paid by the English Company, as the works 
were not yet finished. Some dissatisfaction was expressed by the 
shareholders at the meeting that no accounts had been prepared, 
and eventually the meeting was adjourned to a date not later 
than December 3184. 

Cleveland & Durham Electric Power.—An issue of £130,000 
5 per cent. first mortgage debentures is being offered at £97 10s. 
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SUMMARY 


AN application made by Evershed & Vignoles to 
restrain R. W. Paul from using the name ' Omega " 
for his. testing set was decided yesterday in favour of 
Mr. Paul. The patent action by the Marconi Co. 
against the Helsby Wireless Telegraph Co. is expected 
to come on for hearing early.in the Michaelmas Law 
Sittings. (Page 578.) 

A GooD collection of wireless apparatus is shown at 
the "Model Engineer" Exhibition, now being held at 

the Horticultural Hall. (Page 578.) 


Тнк hydroelectric power-station which has been 
established by the Chester Corporation on the site of 
the old Dee Mills, will be formally inaugurated on 
Saturday. The equipment consists of four vertical 
shaft, low fall turbines, driving continuous-current 
dvnamos, and in view of the variation in the height 
of the tail water in the tidal river, the sets are designed 
so as to be capable of giving their voltage over a con- 
siderable range of variation of head and speed. (Page 
579.) 

At the “Ideal Home” Exhibition there may be seen 
some new designs of radiators, ovens, and vacuum 
cleaners. The lighting effects are very good. (Page 
581.) 

Tur specifications published by the Patent Office last 
Thursday include one for time-limit circuit-breakers 
by E. O. Móller, of the British Westinghouse Co., one 


for a heat control switch of the diaphragm type by 
H. C. E. Boutard, and one by Siemens-Schuckert 
covermg a method of damping out the flux pulsations in 
interpoles. (Page 582.) 

THE electrieal driving of planing machines is dealt 
with in our Questions and Answers columns. (Page 
588.) 

New Engineering Laboratories have been opened at 
University College, Dundee. (Page 584.) 

ILLUSTRATIONS are given of recent examples of resi- 
dence lighting and electric signs. (Pages 584 and 585.) 

A DESCRIPTION is given in our Electric Traction Notes 
of the new split phase system of electric traction which 
is being experimented with in America. (Page 585.) 

SOME particulars are given under “Telephony and 
Telegraphy," of two submarine telegraph cables re- 
cently laid by the Italian Government. (Page 585.) 

OPPOSITION is being offered at Halifax by the 
members of the Gas Committee to a proposal to reduce 
the charge for electricity.—The proposal to sell the 
Redditch electricity undertaking has again been 
brought forward.—Rearrangements of tariffs are being 
made at Derby and Edinburgh.—The Scarborough 
Corporation proposes to purchase the local electric 
supply company.—Special reports from outside engi- 


. neers are to be obtained upon the Stirling electricity 


and tramway undertakings. (Page 587.) 
. Ir is proposed to duplicate the gas plant in the 
Accrington electricity works.—Local Government Board 
inquiries have been held at Wolverhampton (£22,000) ; 
Walsall (£4,840); and Loughborough (£14,000).—Ex- 
tensions are contemplated at Nottingham (£35,000); 
Stretford (£7,000); and electric lighting schemes are 
under consideration at Waterford (£27,338), and other 
places.—Batteries are required at Manchester and Sale, 
und miscellaneous electrical apparatus by the Victorian 
Railway Commissioners and the Great Northern Rail- 
way Co. of Ireland. (Page 587.) 

A NEW issue of capital is being made by the New- 
castle-on-Tyne Electric Supply Co. (Page 588.) 


The British Electrical and Allied Manufacturers’ Association.— 
The annual dinner of this association is fixed for January 14th, 
1914. Lord Ampthill is to preside. 


Fire at an Electrical Manufacturers’ Works.— About ten o'clock 
on Thursday night, a serious fire occurred in a saw mill at the 
premises of L. Bill & Co., Ltd., electrical accessories manu- 
facturers, Queen's Road, Aston, Birmingham. The origin of 
the fire is unknown. 

The late Dr. Diesel. Тһе body of Dr. Diesel has been found 
in the Scheldt. According to The Timea Munich correspondent, 
a meeting of the creditors of Dr. Diesel has been held when 
it was stated that there is a deficit in his estate of £25,000 on 
account of ordinary debts, and £50,000 on mortgages. The 
creditors have decided to avoid bankruptcy proceedings and to 
liquidate the assets gradually, for which purpose a committee of 
five has been formed. 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, OCTOBER 17тн. | 
Electro-Harmonic Society. 
8 p.m. Smoking Concert at Holborn Restaurant. 


SATURDAY, OCTOBER 18тн. 
Birmingham and District Electric Club. | 
7 p.m. Lecture on “Electric Cooking," Ьу W. E. Milns. 


MONDAY, OCTOBER 20тн. | E 
Institution of Electrical Engineers: Newcastle: Section. ` 
7.30 p.m. Inaugural Address by Chairman at Armstrong 

College, Newcastle. 


WEDNESDAY, OCTOBER 22np. 

The 25 Club. l 

.7.15 for 7.30 p.m. Dinner at Connaught Rooms, Great 
Queen Street, Kingsway, W.C. " 


THURSDAY, OCTOBER 23n». 

Institution of Electrical Engineers: Newcastle Section. 

7 p.m. Meeting of Tees-Side Members at the Literary and 
Philosophical Society, Middlesbrough, when Chairman's 
Address will be repeated. 

Institution of Civil Engineers. 

“James Forrest” lecture by Alexander Grant, on 


ээ 


9 p.m. | 
“Progress of Marine Construction. 


PENDING ELECTRICAL LAWSUITS 


URING the Michaelmas Law Sittings, which began on 

Monday last, а number of cases of considerable elec- 
trical interest will probably come on for hearing. Of greatest 
interest, perhaps, is the action brought by the Marconi Co., 
Ltd., against the Helsby Wireless Telegraph Co., Ltd., to 
restrain alleged infringement of the famous Marconi patent 
No. 7,777 of 1900. ‘he trial of this action has long been 
expected, but. it was only a few months ago that the Marconi 
Co. obtained permission to interrogate the Helsby Co. as to 
any differences recently made in the system employed by 
them (ELECTRICAL ENGINEERING, July 17th, p. 425). The case 
wil be heard by Mr. Justice Eve in a few weeks’ time. 

A case to be tried some time hence: by Mr. Justice 
Neville will turn on two patent specifications. The action 18 
brought by the Anglo-Swedish Electric Welding Co. against 
the British -Arc Welding Co. Mr. Justice Neville will also 
be required to determine the construction to be placed on 
& detail in an agreement between Mr. Lemmens, who is on 
the board of Everett, Edgecumbe & Co., Ltd., and the Com- 

any. 

j Ta the Divisional Courts two actions are down for considera- 
tion. In one of these the question o1 a reduced assessment 
of the L.C.C. tramways in Islington will be discussed, the 
County Councils claim being based upon the lower profits 
due to motor-'bus competition. In the other action, some 
outstanding question regarding the purchase of the London 
United Tramway Co.'s undertaking in London by the 
London County Council has to be disposed of. 

There are also several minor actions in which electrical 
interests are involved, but the cases are not of an clectrical 
engineering nature. 


The ‘‘ Omega’’ is not the '' Megger.’’-—In an application 
before Mr. Justice Neville yesterday by Evershed & Vignoles, 
Ltd., agaiust R. W. Paul, for un injunction to restrain the 
sale of portable testing sets under the name “Omega,” 
it was admitted that the name had been used to some 
extent for a number of years as a trade mark on electrical 
measuring instruments. The application was, as 8 result, 
dismissed with costs, with some reservations, The action 
was brought on the ground of infringement of trudo mark, 
and that the use of the word "Omega" in connection with 
the testing sets was a "colourable imitation calculated to 
deceive.” Mr. E. B. Vignoles stated in the course of his 
evidence that the sale of " Meggers " was from 1,200 to 1.500 
a year, and still increasing. ln cross-examination it мах 
shown that the term Omega was used for some measuring 
instruments at least as far back as 1903, and a voltmeter 


sold by Isenthal & Co. bearing the sign Q was produced. 


A question as to whether this line of evidence was disclosed 
in the pleadings was raised, and Mr. Justiee Neville otfered 
to allow time for the pleadings to be amended. After con- 
sultation, however, Mr. A. J. Walter, K.C., who appeared for 
Evershed & Vignoles, asked for the action to be dismissed 
without costs. Mr. H. A. Colefax, K.C., who appeared for Mr. 
R. W. Paul, however, asked for costs, and these were 
allowed with the exception of the costs of witnesses intended 
to be called to speak to the general use of the term Omega 
in the clectrical trade. 
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THE ‘MODEL ENGINEER” EXHIBITION 
Ag the Model Engineer and Scientific Exhibition, now 

being held at the Horticultural Hall, there is a good 
display of wircless telegraph apparatus with different degrees 
of finish and = reliability. Some examples of well-finished 
apparatus may be seen at the stand of the Static Seientific 
Co. (231—239 Katherine Road, East Ham). In particular 
may be mentioned a patented adjustable condenser, in which 
the moving plates are completely encased in a moulded 
di-electric, There are also high-pressure condensers made 
for a wide range, flat pattern oscillation transformers, crystal 
and electrolytic detectors, and the other accessories inci- 
dental to wireless work. The Company manufactures re- 
ceiving and transmitting sets for ditferent purposes, while 
time-signal receiving sets, motor-generators, switchboards, 
&c., are supplied. Here also one can see the Gibson patent 
insuluted terminal, which was illustrated and described in 
ELECTRICAL ENGINEERING, September 25th, p. 546. 

A large range of wireless apparatus to meet almost every 
experimenter's requirements is shown by A. W. Gamage & 
Co., Ltd. In addition to its stand in the body of the hall, 
this Company has erected an aerial in connection with 
receiving apparatus in the wireless telegraph section. This 
section is in a separate room up the stairs, where also may 
be found the exhibits of the British School of Telegraphy, 
Ltd. Some actual transmitting and receiving apparatus 
for land and submarine lines, as well as wireless, is shown 
working, and the methods adopted by the Company for train- 
ing operators may be learned. Allied to this company also is 
the British Telegraph Instrument Co., Ltd., which has a 
large stand on the ground floor, where much apparatus for 
use by the Marconi Co. and different Governments may be 
seen. Of particular interest perhaps is a set designed for. 
meteorological purposes, by which a station can be rapidly 
picked up, and then, by substituting a crystal detector, 
rapidly and accurately tuned. A crystal detector with a 
large crystal eccentrically mounted is also shown. This is 
of robust construction, and can be readily adjusted so that 
maximum sensitiveness can be obtained. Among the other 
exhibits is a ‘* Horophone," and some electrical clocks, bell 
controllers, and an automatic time-ball, shown by the 
Synchronome Co., Ltd. Some other firms are exhibiting mode! 
apparatus and electrical novelties, while some amateur work is 
Small lathes and tools are also well represented. 


Lightning Arresters. In the August and September issues of 
the General Electric. Review Mr. E. E. F. Creighton discusses 
the features of American aud European practice with lightning 
arresters, with the object of showing that the aluminium 
arrester meets every case. He finds that simple horn gaps are 
often used in Europe, as they give a large discharge rate, but 
that they give poor protection on account of the large gap 
setting. In addition a short circuit of the power is produced 
at every simultaneous operation of two or more gaps, syn- 
chronous apparatus is caused to drop out of step, and a complete 
interruption of power on the circuit to which they are con- 
nected results. In American practice the aluminium arrester is 
largely used. This gives a discharge rate high enough to take 
direct lightning strokes, but not so high as the horn arrester, and 
without the drawbacks of the latter, and, as the gap length is 
less. greater protection is afforded. The author considers that 
delta connected. horn gaps with large settings without series 
resistance are unnecessary. Y-connected horn gaps with moderate 
settings and with enough series resistance to limit the dynamic 
current to a range of 3 to 12 amperes, is the most recommended 
practice; but on high pressures too much power is taken from 
the circuit. At and above 2,300 volts the multi-gap arrester is 
cheaper, and takes less energy from the circuit. Although the 
resistance horn gap arrester for medium pressures is largely 
used, because no other suitable inexpensive arrester is available, 
a new type of high protective value, it is said, will be put on 
the market shortly. This, it appears, will be of the aluminium 
type. The current-limiting action of the aluminium films enables 
small discharges to pass through a small gap setting and resist- 
ance, and performs the same yap functions in one-half cycle, 
whereas the horn gap takes 50-120 times as long to extinguish the 
arc. The practice of using multiple horn gaps connected between 
a number of series choke coils in the line has been discontinued 
in America, as the aluminium arrester can be set very close to 
the line pressure. These also make water jet arresters obsolete. 
The use of electrostatic condensers for shunting high frequency 
currents with a frequency less than 25 per cent. above normal! 
ave not now used in America, where ‘high-frequency absorbers ”” 
have taken their place. In a recent issue of the Electrical 
World (New York). coucrete resistors, for use with horn. gap 
arresters on 11.000- and 22,C00-volt. lines in Georgia, are de- 
scribed. Two brouze-mesh electrodes are cast into a solid con- 
crete block, 4 ft. long and 1 ft. square. The block is fixed 
upright on the ground, and the lower electrode earthed, while 
the upper one is connected to one limb of a double horn-vap 
arrester. The apparatus to be protected is connected to the 
other horn and through a fuse to the middle of the gap. 
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THE CHESTER HYDRO-ELECTRIC POWER SCHEME 


HERE are not many municipal electric supply 

schemes employing water power in England, and 
the power station which has been installed by the 
Chester Corporation on the site of the old Dee Mills, is 
unique on account of the special arrangements which 
have had to be made to deal with the variation in the 
available head of water entailed by the rise and fall of 
the tide in the estuary. The station will be formally 
inaugurated on Saturday, when the Mayor of Chester, 
Councillor H. P. Dutton, will entertain a number of 
visitors to lunch at the Town Hall. 


It is unnecessary to record here in detail the whole history 
of the ‘‘Dee Mills," and the uses to which the avallable water 
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Fic. 1.—View or Power House rRoM East SIDE or OLD 
Dee BRIDGE. 


power at the site now occupied by the electric power station were 
put in the past, but it is interesting to note that the original and 
still existing stone dam was constructed by one ie oy Lupus, Earl 
of Chester, somewhere about the year 1100, partly for working 
flour mills by water power, and partly for the purposes of a 
salmon fishery. In subsequent times (from 1600 to sed the 
water power was used for pumping the town water supply as 
well as for flour mills, which latter industry was continued 
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and to pull down the mills to the lével of the Dee Bridge and 
Skinner's Lane, and it was then thought that the usefulness 
of the water at the weir for power purposes had come to an end. 
Mr. S. E. Britton, City Electrical Engineer, however, brought 
forward a scheme to convert the water power, which had 
been usefully employed for nine centuries, into electrical energy. 
The Electricity Committee, after obtaining a favourable report 
from Mr. A. C. Hurtzig, consented to the scheme, and after 
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Fic. 3.—SgcrionaL ELEVATION, SHOWING LARGE TURBINE, 
SLUICE Gates, AND STRAINER RACK. 


some considerable opposition the scheme was carried through 
and adopted by the Council. In view of this opposition, which 
was mainly based on the effect of the works on the interest 
of other users of the river, ıt should be pointed out that the 
Electricity Committee undertook that in the working of the 
installation. the water from the river above the weir should 
one E lowered by more than six inches below the mean height 
of the weir. | 
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Fic. 2.--SecTIONAL ELEVATION OF POWER House, SHOWING TURBINES AND DYNAMOS. 


down to 1908, when, after the last of a series of disastrous 
fires, the mills were finally abandoned for this purpose. The 
Corporation had acquired the property in 1895, and established 
a sewage pumping plant, which, however, was discarded in 
January, 1910. It was then proposed to sell the machinery 


There were no mean engineering difficulties to be 
overcome in the reconstruction of the retaining walls, 
and the restoration of the bridge, which were made the 
more difficult by the flooded condition of the river and 
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abnormal high tides. Owing to the river being tidal it 
was necessary to adopt specially designed turbines and 
dynamos, capable of .working efficiently over a wide 
range of speed, but the result has been an overall effi- 
ciency at all times, higher than usually obtained with 
constant speed plant. It is calculated that the average 
flow varies from 30,000 cu. ft. per min. in December, 


Fic. 4.—View or INTERIOR OF Power HOUSE, SHOWIN 
SMALLER GENERATOR IN FOREGROUND. 


down to 20,000 in the summer months, with a minimum 
dry weather flow of 10,000 cu. ft. per min. The 
average head with neap tides varies from 4°5 ft. in 
the winter to 8°75 ft. in the summer, but at spring tides 
the weir is entirely submerged for an hour or two at 
the turn of the tide, and the turbines are drowned. The 
weir is placed diagonally across the river at the east 
side of the old Dee bridge. The water passes to the 
power-house and enters the turbine pits through a 
strainer rack and sluice gates, and passes out directly 
into the lower river. A view of the exterior of the 
power-house is given in Fig. 1. The general arrange- 
ment of the turbines, with their vertical shafts driving 
the dynamos through -bevel gearing, is shown in Figs. 2 
and 3. 

The power house is 89 ft. long by 24 ft. 6 in. wide, and 
measured from the bottom of the head-race 36 ft. high. It is 
mainly constructed of steel and concrete; the esterior is 
faced with sandstone rock, and the interior with glazed brick. 
The foundation is on sandstone rock. The under-water work 
forming the head.race, the three turbine pits, and the tail- 
race are of concrete and steel. On the external face of the 
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Fic. 5.—View SHOWING FLEXIBLE COUPLING AND GEARING, 
WITH ONE OF THE LARGER GENERATORS AND THE SWITCH- 
BOARD 1N THE BACKGROUND. 
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down-stream side of the turbine pits are placed three cut waters 
and Gothie arches, harmonising with the adjoining bridge. 
The external of the above-watcr part of the building, including 
the dynamo and switch-room and stores, is in sandstone, and 
contains twelve pairs of Gothic windows, and the interior is 
lined with glazed brick. The building is covered with a flat 
reinforced concrete roof covered with asphalte. There are 
three circular glass domes in the roof. The retaining wall 
between the bridge and the power house and 121 ft. of river 
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wall have been rebuilt, and that part of the old bridge which 
stands in the head-race and formed part of the old mills has 
been restored. 5 

There are ‘three vertical-shaft Francis type turbines 
which were supplied by J. Gordon & Co., designed for working 
under a head of water varying from 1 to 9 ft.. two of which 
are designed for dealing with 30,000 c.f.m. under an actual 
working head of 9 ft., and capable of developing 415 B.H.P. 
at a specd of 50 r.p.m.; the other is designed for dealing 
with 22,000 e.f.m. under similar conditions, and capable of 
developing 305 B.H.P. at 55 r.p.m. 

The turbine runners are constructed with buckets of forged 
steel plate cast into a centre boss and surrounding ring of iron, 
and are keyed to the shafts. The guide casing is of cast-iron, 
and the guide blades are of cast-iron bushed with gunmetal, 
and mounted on steel spindles. Each vane is fitted with a link 
which connects on to a regulating ring, which is operated by 
two vertical regulating shafts connected by levers*and con- 
necting rods to another shaft extending above the floor level 
and there connected to the hand regulating gear. Each turbine 
is provided with a set of hand operating gate gear mounted on 
the generator floor. The revolving weight is supported by а 
collar suspension bearing, fitted at the upper end of the vertical 
shaft on the generator floor, and supported by a heavy cast-iron 
bridgetree. The thrust rings of the suspension bearing are sub- 
merged in oil. 

The power is transmitted from the vertical to the horizontal 
shaft by a pair of Citroen machine-cut helical bevel gears, the 
gears for both the large and small turbines are of cast steel, 
and the pinions of forged steel. having a ratio in speed of 
1 to 5 in each case. These gears are clearly shown with their 
covers removed in Figs. 4 and 5, together with the flexible 
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Fic. 6.—Curves ОЕ OUTPUTS, &c., oF LARGER SET, AT 
VARIOUS HEADS. 


couplings through which the dynamos are driven. Each turbine 
is provided with recording head and speed gauges. 

One complete зіга ner rack of flat wrought-iron bare is pro- 
vided across the full width oi the head race. There are three 
complete sets of sluice gates, each set consisting of two pitch- 
pine gates of tng double lifting type; the gates are 11 ft. 6 in. 
high from the bottom of the head race channel to the top when 
closed; the lower gates are provided with channel section liftin 
bars with cast steel racks, and the upper gates are provid 
with lifting angle~ plates, which enable the lower gates to lift 
and carry upwards the upper leaf of the gates. Each sluice 
gate is provided with a double set of head gear, the worm 
wheel$ of. which engage on to a shaft fitted with two worms and 
a bevel wheel, so arranged that each sluice gate under full head 
pressure is operated inside the power house by one man. The 
contractors for the building. strainer rack, sluice gates. turbines, 
gears, horizontal shafts, flexibles, couplings, and travelling crane 
were J. Gordon & Co. (81 Knightrider Street, E.C.). 

The generators are of the shunt-wound interpolar type, 
manufactured by the Lancashire Dynamo & Motor Co. (Traf- 
ford Park, Manchester). Each is mounted on a bed with two 
pedestal bearings, and coupled to its turbine by means of a 
flexible coupling. The two large generators each have an 
output of 225 kw. 440-500 volts, at a speed varying between 
143 and 285 r.p.m., while the output of the smaller generator 
is 185 kw. 440—500 r.p.m. at any speed between 167 and 
300 r.p.m. Although the normal maximum speed of either 
machine is approximately 300 r.p.m., the armatures are 
banded with steel wire so that they may be safely run at 
500 r.p.m. without fear of damage. The higher speed is 
given when the load is instantaneously thrown off the turbine, 
as, for instance, in the event of the generator circuit-breaker 
operating. Special attention has been paid to the insulation 
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throughout the machines, so that it may withstand the action 
of the damp atmosphere. In order to obtain specially cool 
ficld coils, these are wound in sections with air-spaces between 
them. А special pattern of box-type brush gear is em- 
ployed. The curves in Fig. 5 show the way in which the 
output and speed of the large machine varies with the head 
of water at different gate openings. The speeds to which 


‘the machines would rise on sudden removal of the load are 


about 70 per cent. in excess of the values given. 

The generators are controlled from a switchboard manu- 
factured by Crompton & Co. (Are Works, Chelmsford), and 
erected at one end of the power house. It consists of three 
enamelled slate panels, on which is mounted the usual ap- 
paratus for the control of direct-current generating plant. 
The current generated is conveyed by three lead-sheat jed and 
steel-armoured cables laid direct in`the ground to'a sub- 
station at the Cross. As much of the current as is required 


to meet the demand of that area is distributed from the sub- - 


station; the balance is sent to the steam generating works 
at New Crane Street, where it passes through a reversible 
booster, and is either sent out to other areas of supply or stored 
in a battery in readiness for the next peak load. This booster 
set was also supplied by the Laneashire Dynamo & Motor 
Co. It is of the three-wire type, and consists of a motor 
mounted between two boosters on one cast-iron bed. АН 
machines are of the open type shunt-wound interpolar. The 
motor is suitable for running from 420—475 volts, and each 
booster is capable of developing 40 volts continuously with 
700 amps. at a speed of 750 r.p.m. The boosters are of the 
hand reversible type, each field being governed by a reversing 
potentiometer shunt regulator and excited froin 210—237 volts. 


The arrangement of the plant provides flexibility and . 


economical running under the varying conditions of 
flow and head, as one will deal with the dry weather 
flow, two with the average flow, and three at the times 
of wet weather flow and low heads. It is estimated 
that the installation will yield about 1,250,000 units 
per annum at a cost, including capital charges, of rather 
less than 0°3d. per unit. 

In conclusion we wish to express our thanks to Mr. 
S. E. Britton, City Electrical Engineer, for putting at 
our disposal particulars of the plant, together with the 
drawings and photographs from which our illustrations 
have been prepared. 


THE “IDEAL HOME” EXHIBITION 


OW that tho "Idea! Home" Exhibition is open, we 
1 Ҹ сап say that it is very much as we thought it would 
be, and the applications of electricity shown are proving to 
be great attractions for the multitude. This is, of course, 
highly desirable. However, after.all the publicity which has 
been given to “La Maison Electrique," promoted by the 
Electricity Supply Publicity Committee, the reality is a little 
disappointing. In the first place, its position in the hall 
renders it so inconspicuous as to be difficult to find, and 
the space occupied is none too large. Again, the exhibit has 
not the appearance of a ''house," but looks rather like a 
collection of stands, which are viewed as well from the out- 
side as inside. А considerable amount of representative 
heating, cooking, lighting, and other domestie and office 
apparatus, however, has been brought together, but it is too 
cramped up to be effective. The wonderful dining-table is 
not at all impressive, and there is nothing to convince the 
spectator that it is not worked by hand; and as a finale to 
the visitor's tour through the stand leaves him confused 
as to which are the real benefits that electricity can afford 
in his home. 

A few stands away, however, is the exhibit of Rashleigh 
Phipps & Co., where there is a room fitted with different types 
of lighting by metal filament lamps—cornice, indirect from 
suspended bowls, semi-indirect, &e. The control is from a 
number of switches, on which is marked the power taken 
by the lamps controlled by each, so that the results from the 
different systems under the same conditions may be visually 
compared. There also one may see handsome designs of 
Prometheus, Belling, and G.E.C. radiators, and, as we 
mentioned last week, there are irons, lamps, and cooking 
apparatus on view. The new G.E.C. grill and oven, with 
polished case and air-space between the outer and inner 
walls, are being used for cooking operations, while electric 
ironing and sewing are also carried out. Small ozonisers, 
table fountains, electric clocks, and other novelties, as well 
as the more utilitarian apparatus, are also displayed. 

Adjoining this stand is that of the Dowsing Radiant Heat 
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Co.; Ltd. Here, in addition to the apparatus mentioned in 
ELECTRICAL ENGINEERING last weck, is а new radiator with a 
single 750-watt red-hot element of the most recent quartz- 
protected type. This is sold at 36s., and should prove very 
useful for kneé-hole desks and other restricted spaces. An 
air-lagged oven is now on view. This has been experimented 
with for a considerable time, and a similar one is used for 
cooking the daily lunch for the staff at the Company's show- 
rooms at 105 Great Portland Street, W. It is provided. 
with two quartz-protected elements of 750-watts capacity. 
These are set at an angle of about 45° in the top of the 
oven, so that the cooking is largely done by direct radiation. 
Each element is controlled by а separate switch. А two- 
heat hot plate, maximum loading 900 watts, is provided on 
the top, and three normal-sized saucepans can be kept boil- 
ing. The oven easily takes a 6-lb. joint and other small 
viands. 

A good general display is also being made by Edmund- 
sons’ Electricity Corporation. Automatic petrol-electric sets 
for country house lighting are shown; one is in operation on 
the stand, and miscellaneous fittings, some heating and 
cooking apparatus, vacuum cleaners, &c., may be seen, 
Other firms also are exhibiting vacuum cleaners of varying 
size and usefulness. On the stand of the British Vacuum 
Cleaner Co., Ltd., in particular, there are representative 
machines of every class. The most recent design of electric 
cleaner introduced by this Company weighs only 11 lb., and 
measures 14 in. by 74 in. by'94 in. A considerable amount 
of descriptive matter of the various machines is being dis- 
tributed. 

Another interesting’ stand to the electrical engineer is that 
of the Linolite Co. Here there are samples of the Woodhouse 
steel casing for encasing and protecting small wires. It is 
very unobtrusive, and takes less space than wooden casing, 
and may prove more convenient than screwed conduit, as 
well as being less unsightly for surface wiring. It is made 
of thin rectangular section galvanised steel in 8-ft. lengths. 
The under part is nailed or screwed to the wall, and the 
wires laid in place and the cover sprung into position. Joint 
clips, angles, tees, &c., are all quickly fitted in a similar- 
manner, so that an electrically continuous circuit is provided. 
For gctting over obstructions, such as cornice rails, a bend. 
able casing has been introduced. This is also simple, and is 
an ingenious idea. It can be obtained in 5-in., 8-in., and 
12.in. lengths. The outside dimensions of the standard 
casing are $ in. by 7; in., and 1j in. by $ in. Some. 
examples of the " Tubolite" system of lighting by tubular 
metal filament lamps in narrow polished aluminium or white 
enamelled reflectors are also on view. The reflectors are 
specially designed for different purposes, and can be made. 
up into any length. The metal filament lamps have an 
average life of 1,000 hours at 1°45 watts per c.p., and are. 
the same size as the old: carbon filament lamps. 

On the stand of the Altheat Co., Ltd., may be seen a new 
lamp radiator with humidifier with louvre front, treated with 
a special varnish so as to have a reddish appearance when 
the radiator is switched on. At the bottom there is a tank- 
of water into which wicks depend from а funnel-shaped 
chamber, so that a current of heated air is circulated from 
the top of the radiator after being moistened by passing 
over the wicks. The design shown is very effective. In 
conclusion, it may be remarked, that the numerous beautiful 
lighting effects obtained on almost every stand must be seen- 
to be appreciated. | 


The Development of Electrical Engineering.—Dr. Edward 
Hopkinson’s inaugural address to the Manchester Association of- 
Engineers, delivered last Saturday, contained an interesting 
résumé of the history of the development of the dynamo. He 
mentioned the old machines shown at the Paris Exhibition of 
1881, and dwelt upon the imnortance of the work of Dr. John 
Hopkinson from 1879 onward. which elucidated the conditions 
upon which the efficiency of the dynamo is based. He showed 
how the requirements of the earlier dvnamos led to the develop- 
ment of the high-speed engine, and how, as the machines 
increased in size the multipolar design was evolved. and later 
the increasing commutation difficulties were met by the intro- 
duction of the auxiliary commutating pole. The question of 
speed came up in a new form on the introduction of the steam 
turbine, which called for higher speeds, introducing new 
problems, which were soon met with alternating current 
machinery, but had not vet been completely solved in the case 
of continuous currents. Turning to the development of the 
traction motor, he spoke of the gear and chain drives in the 
early tramways, the original direct-driven locomotives of the 
City and South London Railway. апа the subsequent return to 
gear driving. He then spoke on the use of variable speed 
motors for general purposes, and in his concluding remarks 
referred to the accurate methods of measurement available in 
electrical engineering. 
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| “ELECTRICAL ENGINEERING” PATENT RECORD 


Specifications Published October 9th, 1913 
A full list of these was published in our last issue, The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 

14,056/12. Turbo-geuerator Field Magnets. A. Rotre. The 
interpolar space is filled by the windings. These consist of 
wedge-shaped bars arranged in an arch and fitted into a dove- 
tailed groove. The use of insulation other than that due to the 
natural oxide is not contemplated. Eleven figures. 

18,571 /12. Storage Battery Electrodes. С. pve SEDNEFF. 
Prism shaped electrodes are pierced with series of holes at 
varying angles, so that a mass of intercommunicating cells 
results. Тһе active material in the cells also embraces metallic 
ribs. Ten figures. ` 

Ga Storing and Utilising the Kinetic Energy of Rail- 
way Vehicles. O. WuLrrERDING. An auxiliary car carries an 
axle-driven dynamo, storage battery, driving motore, and an 
automatic two-way switch worked by a centrifugal governor, so 
that above a predetermined speed the battery is charged, and 
below that speed the motors fed by the battery assist the main 
driving power on the train. Manual control is provided as 
well as the automatic control, so that, if necessary, the effects 
may be reversed. Three figures. 

27,530/12. ‘Time Limit Circuit Breakers. Е. О. MÖLLER 
(British Westinghouse Co.) A series trip coil in the main 
circuit and a retaining coil in parallel with a shunt in the main 
circuit are provided. The retaining coil is controlled by a 
hot-wire relay in parallel with the main current shunt. In a 
modification, the two coils and relays are included in the 
secondary circuit of a series transformer. Two figures. 

1,156/15. Electrodes for Ozonisers. J.C. A. HENDERsON. To 
increass the yield of ozone and the efficiency of the ozoniser, 
the electrodes are made of aluminium sheets, cut so that they 
may be expanded like the expanded metal in general use. It is 
said that the dielectric becomes more durable. Two figures. 

1,804/13. Incandescent Lamps. О. ScHaLLEkR. The lamp is 
made in two parts connected by an air-tight joint. The design 
is covered by specification No. 16,195/11, but it has been 
found that detrimental gases are given off from the packing 
(indiarubber, impre nated paper, &c.) there suggested. It is 
now proposed to make the аш conductors have а common 
perpendicular axis or converging perpendicular axis. As pack- 
ing, lead under heat and pressure is suggested. Seven figures. 

5,769/13. Ozonisers. J. Steynis. The apparatus comprises 
the combination of an air drier, ozone generator, refrigerator 
(compressor and condenser), and pipes for conveying а cooling 
medium from the refrigerator through the drier and generator. 
A by-pass from the drier to the compressor is also provided. 
A high concentration and efficiency are realised. One figure. 

5,546/13. Automatic Diaphragm Switches. Н. C. E. BovTARD. 
A switch is actuated by the expansion of gas in a chamber, due 
to heat, through the medium of a diaphragm. To compensate 
for atmospheric variations, a chamber of similar construction 
is differentially connected with the heated chamber, so that all 
movements of the diaphragm due tc the atmosphere are counter- 
acted. One figure. 

9,695/13. Sea Water Temperature Annunciator. A. McNas. 
The indicator is placed in the hull of a vessel, and subjected 
to a continuous flow of sea water. The indicator itself consists 
of a thermometer containing conducting and  non-conducting 
liquids, while a series of insulated conducting studs is provided, 
so that a test lever, whose position is determined by the height 
of the liquid columns (in turn controlled by the temperature of 
the water), closes circuit through the conducting liquid and 
an incomplete alarm circuit, part of which is formed by the 
insulated studs in the thermometer. Four figures. 

12,565/13. Pupin Coils. Siemens & Harskk. To avoid cross- 
talk and other effects on physical phantom circuit combina- 
tions, Pupin coils are made with the different coils divided into 
concentric sections. There is a different number of winding 
sections belonging to the separate coils in every plane of the 
winding, and an approximately uniform field distribution in 
every plane of the winding. Fourteen figures. 

14.590/13. Interpole Dynamos. STEMENS-SCHUCKERT. To 
reduce flux pulsations in the interpoles, windings are closed 
through a condenser with or without resistance and reactance, 
either directly or through a transformer. Alternatively a special 
winding may be used. Three figures. 

16.454/13. Series-Parallel Switches. SIEMENS-SCHUCKERT. 
Switches for connecting two circuita in series or parallel are 
described. The fixed contacts of the series position co-operating 
with the movable arms are permanently cross-connected to the 
opposite movable arms. Thus there are two parallel paths when 
the reverser is placed in the series position. Опе figure. 
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(This Patent Record із compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published To-day 
The following Patent Specifications will be published to-day, aad 
will be on sale at the Patent Office Sales Branch, 25, 
Buildings, Lonaon, W.C., at the price of 8d. each, post tree. 
Summaries of some of the more important of these patents will 
appear in our next issue. з 
Distributing Systems, Cables and Wires, Insulating Materials, 
&с.: GRABHAM [Resistance composition] 27,500/12; B.T.-H. Co. 
(С.Ш. Co., U.S.A.) [Rubber-like material] 9,985/13. 
Dynamos, Motors, and Transformers: SIEMENS DYNAMO 
Works and Kierrer [Cooling] 21,822/12. | 
Electrometaliurgy and Electrochemistry: HIGGINS {Electrolytic 
decomposition] 22,280/12; Morcan CRUCIBLE Co. and SPikRs 
[Furnace crucibles] 24,626/ 12. Я 
Heating and Cooking: Marks (Landers, Frary & Clark, 
U.S.A.) 22,258/12; RurnHENBURG [Heaters for liquids] 47/13; 
Raves [Heaters for liquids] 7,469/13. 
Incandescent Lamps: B.T.-H. Со. (G. E. Co., U.S.A.) 


. 23,086 / 12. 


Instruments and Meters: WaLL and Ferrantr Co. [Two-rate 
mechanism] 22,339/12. 

Storage Batteries: FuLLER, 22,053/12. 

Switchgear, Fuses, and Fittings: Doran [Switch] 20,270/12; 
Gricssy [Cord grips] 3,014/13. 

Telephony and Telegraphy: AvromaTic TELEPHONE MANUFAC- 
TURING Co. (Automatic Elec. Co., od [Telephone systems] 
19,249/12, 19,250/12, and 19,253/12; МсВевту [Telephone ex- 
change]25,174/12; Granam [Loud-speaking telephones] 25,911/12; 
GorrscHALK [Telephone transmitters) 26,964/12; RICHARDSON 
and McCuLLUM [Working tyers, railway block telegraph instru- 
ments, &с.] 29,528/12; BrrvuLANDER [Impulse transmitters for 
automatic telephones] 4,792/13; [Selectors] 6,465 1° 

Traction: Нлмрсоск, Dykes and Duppe.t [Railway signalling] 
25,555/12; HEINZE ване wheels] 10,894 /13 

Miscellaneous : HESSIN [Determining а  ship's position] 
21,610/12; B.T.-H. Со. (G.E. Co., U.S.A.) [Coating and im- 

regnating moulded materials] 22,449/12; Garroway [Batteries] 

,402/15; British Ericsson Mre. Co. and Rocers [Enunci- 
ators} 5,626/13; ScHNkiIDDZIK [Medical electricity apparatus] 
15,145/13; MaLowE [Temperature alarm] 17,112/13. 


The following Specitications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 

Dynamos, Motors, and Transformers: Воссневот (D.C. 
transformers] 19,588/12. | 

Electrometallurgy and Electrochemistry: Кворр А.-С. [Elec- 
trodes] 17,925/13. | 

Ignition: KErrERING [Engine starting] 3,655/13. 

Instruments and Meters: PauL Brann & Co. ording gal 
vanometers] 20,796/13; SrEPHENsoN [Voltmeter] 21,145/13. 

Telegraphy : Отто [Synchronisation by waves] 20,798/12. 


Amendments to Specifications under Section 8 

14,685/11. Multiple Carbon Arc Lamps. Siemens Dynamo 
Works (Siemena-Schuckert.). The Specification deals with arc 
lamps in which a number of electrodes in parallel are used. 

10,996/12. ` Self-Starters for Internal Combustion Engines. 
B. Brooks апа W. Нот. 


Expired Patents 


The following are the more important Patents that have become 
void gh non-pa tof renewal fees. 

Arc Lamps: B.T.-H. Со (С. E. Co., U.S.A.) [Flame electrodes] 
14,196/04; Siemens Dynamo Works and С. К. Riper [Search 
light feeds] 13,580/08. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: F. Конго [Armoured cables] 13,489/08. ` 

Dynamos, Motors, and Transformers: ErrkTRICITATs A.G. 
VORM LARHMEYER [Protecting end coils from high pressures 
during switching] 11,168/04; J. C. Ілхсоім [Adjustable speed 
shunt motor with movable conical armature] 13,427 / 06. 

Electrochemistry and Electrometallurgy: A. Levy [Removing 
metallic coatings by electrolysis] 13,666/08. | 

Ignition: H. pe La VALETTE [Construction of magneto and 
distributor for varying the times of ignition] 13,252/05. 

Incandescent Lamps: F. Harrison Spring supports for metal 
filaments] 26,294/07; P. G. Trigurer [Supports for metal fila- 
ments] 13,449/08. 

Storage Batteries: W. Preto (P. Gouin, France) [Traction 
battery plates with perforated ebonite shields] 12,954/01. 

Switchgear, Fuses, and Fittings: R. Е. Vexner. В. C. 
GurEsBACH, and D. К. Morris [Remote control switch 
15.327/08; SrgwENs. Dynamo Works (Siemens-Schuckert) [Non 
interchangeable cartridge fuses] 13,450/08. 

Miscellaneous: К. Hertz [Bunsen celle] 13,671/08. 
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ELECTRICAL ENGINEERING sia 


QUESTIONS AND ANSWERS BY PRACTICAL MEN 


RULES. 


QuxsTIONS: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen їп actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
ое, or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach thts office within 
seven days of the ODE OUR ce of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
аз well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, 1f, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. , 


Write on one side of the paper only, and if diagrams are sent, 
draw- them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


i QUESTION No. 1,360. 

I have recently come into possession of a dynamo rated at 
19 amps. 110 volts 1,400 r.p.m., but find that I cannot get 
more than 60 volts at this speed, 88 at 1,580 r.p.m., or 92 at 
1,620 r.p.m. The armature is ring-wound, and the connections, 
&c., appear to be in good order. There is no sparking, but 
the armature and the bearings at the commutator end get rather 
hot. Is it advisable to run the machine at a still higher -speed 
to obtain 100 volts, or would it be preferable to use lamps 
of lower voltage, if no method can be suggested to make the 
machine give the correct voltage at the right speed; and in 
this case what ampere capacity should be expected from the 
machine? It should be mentioned that the armature was 
recently re-wound, and it is possible that some error may have 
been made. What would be a fair cost for re-winding correctly 
if this is s80?—'' SMALLMAN."' 

(Replies must be received not later than first post, Oct. 23rd.) 
ANSWERS TO No. 1,358. | 


It is required to drive an existing planing machine with a 
20ft. travel and vertical and horizontal feeds of 10in. with 
provision for three tools by individual motor drive. The 
machine is at present driven by belting on to a 24in. pulley 
running at 500 r.p.m., and there are stepped pulleys on the 
counter-shaft so that a 50 per cent. variation in the speed of 
the ешп stroke can be obtained in several stages. The usual 
automatic belt-shifting arrangement is provided to obtain a quick 
return, but the pulleys for this purpose could easily be removed 
if it is decided to obtain all the variation of speed by control 
of the motor. Give a specification which would enable an 
electrical firm to quote alternatively for a constant or variable- 
speed 500-volt continuous-current motor with complete control 
equipment. 

The first award (10s.) is made to “W. H.” for the 
following reply :— 

Assuming the planer to be for average duty, about 40 h.p. 
would be required to drive same. First taking the constant 
speed motor, it would probably be cheapest to belt drive on 
the existing 24 in. pulley running at 300 r.p.m. 

The specification should read as follows:— Contractors to 
supply a compound wound commutating pole motor capable of 
developing 40 h.p. continuously and overloads of 25 per cent. 


for one hour and 50 per cent. momentarily. Speed of motor: 


about 500 r.p.m., and shaft to be fitted with pulley about 
Lla in. diameter, to give a belt speed of 1,880 ft./min. Supply 
voltage, 500 D.C. Temperature rise of motor not to exceed 
40° C. after six hours’ full load. A high potential test of 
2.000 volts to be applied for one minute between all windings 
and frame of machine. The motor is to be provided with 
covers to protect the moving parts from flying chips of metal. 
The following control gear is also to be supplied :—One starting 
rheostat fitted with no-volt and overload release, and capable 
of starting the above motor with full load current at infrequent 
intervals. 

Alternatively, contractors are to quote on an electrical equip- 
ment suitable for varying the cutting speed by 50 per cent., 
and giving a high speed return stroke. For this purpose a 
motor with a speed variation of at least 3/1 and reversible is 
to be supplied, the horse power and voltage being as before, 


but the motor, which is to be suitable for gear driving, is to 
have a speed variation of 300/900 r.p.m., and is to be reversible 
without shifting the brush position. The motor will require to 
be continuously rated at 40 h.p., and must be capable of with- 
etanding the following overloads: 25 per cent. for one hour, 
and 100 per cent. momentarily at any speed over the whole 
range. Insulation tests as before. The motor must be capable 
of accelerating quickly and reversing quickly without sparking. 
The following control gear will also be required :—A set of 
contactor gear, suitable for starting up the above motor; for 
reversing same and for speeding up the motor by shunt field 
regulation. A field- rheostat is to be supplied to give the 
required speed variation from 300 to 
necessary res.stances for starting purposes. А suitable device is 
to be provided, which will be operated mechanically from the 


. bed of the planer av each end of the stroke, and which will 


automatically operate the contactors, giving reversal of motor 
at each end of stroke and the necessary speeding up on the 
return stroke. It must be possible to set the speed of the 
motor during the cutting stroke at any point between 300 and 
450 r.p.m., and a suitable mechanically operated switch must 
be provided, such that in case of a failure of supply of current, 
the planer bed will be prevented from overrunning by a braking 
effect, preferably produced by short circuiting the armature 
before the field has died away. In order to prevent rushes of 
current when speeding up, a relay must be provided to short- 
circuit a part of the field resistance if the current exceeds a 
predetermined value, and as soon as the current falls below this 
value to automatically reinsert the resistance. In order to work 
economically, it is desirable that the energy given up by the 
planer bed during retardation should be returned to the line in 
the form of current, either by strengthening the field auto- 
matically and thus generating current, or some other suitable 
means. It is also necessary that the contactors should open the 
circuit for reversing only when the current is at a low value. 
The necessary current limiting devices in the form of circuit 
breakers with overload and no-volt releases are to be fitted on 
the contactor panel. 

The second award (5s.) is given to '" Alph.," who writes 
as follows :— 

There is little doubt that а more satisfactory result would 
be obtained by installing a variable speed reversible motor direct 
connected to the driving shaft of the planer and entirely 
eliminating the belting, &c., than by driving the planer\by 
& constant speed motor and retaining the mechanical speed- 
changing and reversing devices. Although the purely electrical 
control is higher in first cost, it is much more efficient, 
eliminating the losses in the belting and also the wear and 
tear of the belts themselves; with a Belt drive the unavoidable 
slipping of the belts at reversal and on heavy cuts not only 
involves very heavy friction losses and wear and tear, but 
also reduces the speed of operation, and thus decreases the 
output of the planer as compared with that obtainable with 
a direct-connected motor. This loss of output is a serious item, 
the time of operation with а direct-connected motor being 
reduced in some cases to 60 per cent., or even less, of the 
time taken by a belt-driven machine to perform the same work. 
Without full particulars of the class of work done on the planer, 
it is difficult to assign a rating for the motor, but from the par- 
ticulars given it would seem that a 55-һ.р. motor would be 
satisfactory for -direct connection. The motor would not be 
working at full load continuously, and a one-hour rating would 
probably meet the case. The question does not state whether 
the 300 r.p.m. specified for the driving shaft corresponds to 
the maximum or the minimum cutting speed required, but we 
will assume it is the latter. A return speed of four times the 
minimum cutting speed (:.e., 1,200 r.p.m. on the driving shaft) 
will probably be about right, and will also be suitable for the 
motor, since a speed variation of about 4:1 is the maximum 
that can be obtained by shunt field control of & D.-C. machine 
with certainty of good operation. The motor for direct connec- 
tion will therefore require to be a variable speed reversible 
machine rated at 35 h.p., 300/1,200 r.p.m., 500 volts, with a 
temperature rise not exceeding 40° C. as measured by thermo- 
meter on the hottest part of the machine after running on 
full load for one hour. The motor should be fitted with com- 
uc poles, and should operate without visible sparkin 
at any load from no load to 50 per cent. overload, and 
speeds from 300 to 1,200 r.p.m., in either direction; it should 
also withstand 100 per cent. overload for one minute without 
injury. It should be of the ventilated type and fitted with 
hooded covers arranged so as to prevent the possibility of 
metal chips, &c., falling into the motor, unless the arrangement 
of the planer is such that the motor is mounted high up out 
of the way of such chips. The machine will require a small 
amount of compound winding to give stability on the higher 


900 r.p.m., and also the 
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speeds,. but should have a shunt characteristic. The control 
gear will consist of two field rheostats (one for the cutting and 
one for the return stroke), starting and braking resistances, 
contactors for making the required connections, a master switch 
operated by dogs carried by the planer table, and a main switch 
and fuses. The field rheostats will be set by hand to give the 
required speeds. They should be marked ‘‘Cutting” and 
* Return " and provided with a scale calibrated to show directly 
the speed of the table in feet per minute. The contactors should 
be provided with the necessary mechanical and electrical inter- 
locks to prevent the possibility of short circuits and to ensure 
that they cut out the resistance sections in the right order. 
They should also be provided with some form of current limit 
control to protect the motor from being overloaded by too rapid 
acceleration. With a properly designed contactor system a 
separate starting rheostat will be unnecessary, it being sufficient 
to close the main switch, when the contactors will automatically 
cut out the resistance in steps, and bring the motor up to 
speed, after which the operation will of course be automatic, 
reversing, acceleration, and braking being effected by the con- 
tactors, controlled by the master switch on the planer. If the 
table and work are heavy and the speed high (as is probably 
ihe case in this instance), it is advantageous to arrauge the 


electrical braking with a resistance in series with the motor ` 


armature on the first step, this resistance being cut out in two 
or more steps, thus avoiding the heavy current rush which 
would take place if one braking point only (necessarily of 
comparatively low resistance) were provided. So long as the 
control equipment complies with the above requirements, it 
will be found more satisfactory, as well as cheaper, to leave 


the actual details to the makers, choosing, of course, a reputable | 


firm who have had experience in similar work. The specification 
should state the range of speeds required in each direction, and 
also the approximate weight of the table with the heaviest 
work it is likely to handle, since this will materially affect 
the design and cost of the braking resistance, and possibly 
of the motor also. If a constant speed non-reversing motor is 
decided on, a rather higher rating should be specified to allow 
for the loss in the belting, &c. Probably a 45-h.p. motor on a 
one-hour rating would not be too large. The machine. will, 
however, be somewhat cheaper than the 35-h.p. variable speed 
motor specified above, since it will be arranged for belt drive 
instead of direct connection, and is therefore not limited to 
а low speed. The actual speed may safely be left to the 
manufacturer, the purchaser specifying the size and speed of 
the driven pulley. The temperature rise should not exceed 
409 C. after a full load run for one hour. The necessity for 
hooded covers will depend, as in the previous case, on the 
location chosen for the machine. The motor should operate 
sparklessly up to 50 per cent. overload, and without injurious 
sparking up to 100 per cent. overload, and should be compound 
wound in order to withstand the sudden overloads to which 
it will be subjected. The control gear will consist merely of 
the ordinary starting panel with switch, fuses, and starting 
rheostat. In addition to the necessary tests to determine that 
ihe apparatus will comply with the requirements specified above, 
the whole equipment, whether variable speed or constant speed, 
should have a flash test of 1,500 volts A.C. for one minute 
applied at the makers' works while the motors, &c., are hot 
after the heat run. The apparatus will also, of course, need 
to be fitted with the necessary protecting covers, &c., to comply 
with the Factory Regulations. Finally, it should be mentioned 
that the h.p. ratings specified above are only approximate, and 
should be checked by reference to the makers of the planer. 


NEW ENGINEERING LABORATORIES AT DUNDEE 


T HE new engineering laboratories which.have just been 
completed at University College, Dundee (University of 
St. Andrews), were formally opened on Tuesday by Sir 
Alexander Kennedy. The cost of the new block with its 
equipment has been defrayed by a grant of £10,000 made by 
the Carnegie Trust for the development of the Scottish uni- 
versities, and is from designs by Sir R. Anderson & Paul, 
architects in conjunction with Dr. A. H. Gibson, professor of 
engineering at the College. The department comprises a main 
building of two storeys, containing lecture-rooms, drawing 
offices, library, private rooms, and hydraulic laboratory, with 
a tower in which the ventilating machinery and a large storage 
tank is placed, and a wing containing a heat-engine labora- 
{огу and boiler-house, a strength of materials laboratory, a 
cement testing room, and a workshop. There is no fresh 
accommodation for electrical engineering, as the well-equipped 
Peters’ electrical laboratory was only completed as recently 
as 1910. The heat-engine equipment comprises steam, gas, 
and petrol engines arranged for experimental work, and pro- 
vision is made for the installation of a Dicsel engine and a 
steam turbine in the near future. Steam is supplied by a 
Babcock & Wilcox boiler, with superheater, economiser, elec- 
trically-driven forced draught fan and feed-pump, and other 
auxiliary equipment. A 50-ton Buckton testing machine is 
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the principal item in the strength of materials laboratory. 
The hydraulic apparatus, which includes a Pelton wheel, a 


- turbine, several pumps, and a 40-ft. flume, is very complete, 


and the workshop is provided with an equipment of machine 
tools. One, two, or three years’ courses are arranged, and 
the degree of B.Sc. ean be taken in civil, mechanical, or 
electrical engineering. A number of scholarships, exhibitions, 
&c., in enginecring are open to competition. 


INDIRECT LIGHTING 


T HE illustration which is reproduced here has been 
sent us by the British Thomson-Houston Co. (Mazda 
House, 77 Upper Thames Street, E.C.), and represents 
an application of their well-known ''eye-rest" system of 
indirect lighting in a large private house. In addition to 


| 


INDIRECT LIGHTING IN A DiNING-ROOM, 


the absence of glare, this system of lighting, owing to the 
even distribution, lends itself particularly well to showing 
up architecture and mural decorations, and renders separate 
lighting of pictures unnecessary. The bright illumination 
of the ceiling also gives an effect of height and space not 
obtainable otherwise. 


Awards at the Ghent Exhibition.— A list of the awards accorded 
to British exhibitors has been published by the Board of 
Trade. The following are the awards in Group V. (Electricity) :— 
Crass 23.—MECHANICAL PRODUCTION AND UTILISATION OF 
ELectricity.—Grand Prix: Electric & Ordnance Accessories Co., 
Ferranti, Ltd., Vickers, Ltd. Gold Medal: R. A. Lister & Co. 
Silver Medal: A. Sauvée & Co. Crass 24.—ELECTROCHEMISTRY.— 
Grand Prix: Siemens Bros. & Co. Стлѕѕ 26.—TELEGRAPHY AND 
TELEPHONY.—Grand Priz: General Post Office, Siemens Bros. 
and Co., Western Electric Co. Diplomas of Honour: Gell 
Telegraphic Appliances Syndicate, Н. W. Sullivan. Gold 
Medals: British Insulated and Helsby Cables, Burt, Bolton and 
Haywood, Lamson Pneumatic Tube Co., Peel-Connor Telephone 
Works. Silver Medal: Gent & Co., Oliver Typewriter Co. 
CLAss 27.—MISCELLANEOUS APPLICATIONS OF ELECTRICITY.— 
Grand Priz: Siemens Bros. & Co. Gold Medals: Gent & Co., 
Silent Electric Clock Co. 

New Publication.—Messrs. Cassell & Co. announce that they 
are to-day publishing the second volume of Dr. Mullineux 
Walmsley's ''Electricity in the Service of Man." This deals 
with the ‘‘Technology of Electricity," and is Add in two 
main sections on the Generation, Transmission, and Utilisation 
of electric power and the practical applications of small electric 
currents. 

The Faraday House Journal.—In addition to numerous items 
of news as to the doings of Faradians, the current issue of this 
Journal contains special articles on the Amsler planimeter and 
on high-tension trausmission. Biographical notices appear of 
Mr. G. Scott Ram (H.M. Electrical Inspector of Factories) and 
Mr. B. Sankey, who has just left the Whitehaven electricity 
undertaking for Port Elizabeth. 
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ELECTRIC TRACTION NOTES 


In the October issue of the General Electric Review 
(New York), Mr. E. F. W. Alexanderson gives some in- 
formation on the split-phase locomotive. This is the name 
given to locomotives in which polyphase driving motors are 
fed from a single-phase contact line, as is being done by the 
American General Electric Co. on the Norfolk & Western 
Railway, which serves the hilly Pocahontas district of W. 
Virginia (ELECTRICAL ENGINEERING, September 11th, p.. 517). 


Mr. Alexanderson thinks that the polyphase induction motor ` 


is the most adaptable to all the different types of locomotive 
that are being considered as having points of advantage. An 
experimental split.phase locomotive has successfully been 
through some severe tests, and a six-uxle locomotive, with 
six motors, is now being constructed. Each motor is de- 
signed to give 300 h.p. continuously, and a tractive effort of 
45,000 lbs. at 15 m.p.h. and 30,000 lbs. at 22 m.p.h. A 
diagram of the connections of a split.phase locomotive, 
using the rotary phase-splitting device, is given. The phase 
converter is a machine like a standard two-phase induction 
motor, with the addition of an exciting winding on the rotor. 
The phase eonverter may be likened to a series transformer 
connected in one phfise of a two-phase induction motor and 
supplying energy to the second phase. The secondary cur- 
rent is, however, substantially 90? out of phase with the 
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primary current. This is effected by the addition of the 
synelironous excitation whereby the magnetising current can 
be chamged from positive to negative, and eventually made 
zero. The action of the motor will be the same as from & 
direct two-phase supply, except that the impedance of the 
phase converter must bo reckoned connected in series with 
the motor. The impedance drop in the converter can be 
compensated, and the full output obtained from the motors 
by leading the current from the second phase through a 
section of the main transformer, whereby the action of the 
transformer on the circuit of the second phase becomes a 
source of supply of wattless current, because the transformer 
pressure applied to the circuit is 90° in advance of the 
.eurrent flowing in this circuit. By adjusting the amount 
of wattless current thus supplied, the combined character- 


istics of motor and converter are the same as the char- 


acteristics of a simple induction motor. Pressure control 
only is necessary so that the maximum torque of the motors 
is not limited by the minimum line pressures, but by the 
k.v.a. available corresponding to the maximum tractive 
effort that can be utilised. 

Before proceeding further with Mr: Balfour's scheme for 
taking over the Stirling tramways and converting them to 
electric traction, the Council has decided to call in Mr. 
Peter Fisher, General Manager of. the Dundee Corporation 
Tramways, to advise. 

The Newport (Mon.) Corporation has been advised to pro- 
mote a Bill in Parliament for trolley omnibus powers. 

a a а= с илай 

Fencing Electrical Machinery.—The Eccles Industrial Manu- 
facturing Co. was on Monday fined £10 and costs for not properly 
fencing an electric motor. The prosecution by the Inspector of 
Factories followed on an accident which happened to an employee, 
and in spite of which the firm refused to take the necessary 
precautions. 


TELEPHONY AND TELEGRAPHY - 


(INCLUDING WIRELESS) 


It is not necessary in this column to enlarge upon the 
details of the mid-Atlantic tragedy which has been in the 
minds of all this week, but we must take the opportunity 
of rejoicing that wireless telegraphy has again been successful 
in saving many lives, on a greater scale than ever before, 
not only in enabling nearly a dozen ships to concentrate 
in a few hours near the ill-fated Volturno, but in providing 
means of communication to facilitate a concerted plan of 
action. 

The two new cables laid for the Italian Government between 
Syracuse, and Tripoli and Benghasi respectively were described 
by Mr. Jona in a recent issue of the Atti della Associazone 
Elettrotecnica. The cable in each case consists of 7/082 mm. 
stranded copper, insulated with three layers of gutta-percha 
to a diameter of 71 mm., giving a copper weight of 130 lb. per 
naut, gutta-percha 143 lb. per naut. Brass teredo-proof tape 
is used to protect the core of the deep-sea cable, as well as 
on the shore end and intermediate, as previous experience 
on the Naples-Palermo cable had shown that damage from the 
teredo had actually occurred at depths as great as 
3,500 metres. The shore ends are armoured with’ ten 
galvanised steel wires of 96 mm. diameter, the inter- 
mediate cables with ten wires 65 mm. diameter, and 
with 10/5 mm. respectively, and the deep-sea cable with 
15/25 mm. The Tripoli cable has a length of 2814 nauts. 
The Benghasi cable is 4153 nauts long, 7'8 per cent. of which 
is accounted for by the undulations of the sea bottom. It 
lies mostly at a depth of nearly two miles, the maximum 
‘depths being 4,400 metres, or over 26 miles. The cables 
were made by the firm of Pirelli & Co. The English cableship 
Cambria was employed in laying the Benghasi cable, and 
the Citta di Milano for the Tripoli cable. 

A Brussels telegram states that wireless messages have 
passed between the station аф Laeken, near Brussels, and 
Boma, in the Congo. 

An interesting use of the telegraph lines in America was 
made on Friday last, when the blowing up of the Gamboa 
Dvke от the Panama Canal was controlled by President 
Wilson from Washington. A circuit of 4,000 miles over the 
land lines and cables of the Western Union „and Central 
South American Telegraph Companies was made use of. 
The signal sent from Washington was retranslated at Galves- 
ton (1,556 miles), whence it passed over 793 miles of cable 
to Coatzacoalces, 180 miles of, the land lines of the 
Tehuantepec Railway, 766 miles of the Pacific cable to San 
Juan del Sur, and the remainder by cable to Panama, where 
suitable relays switched on the current to ignite the ex- 
plosives. The removal. of this dam is, of course, not the 
actual opening of the Canal, but it renders a considerable 
{portion available to .light draught vessels, although the 
Culebra Cut is still completely blocked, owing to fresh land- 
slides. 

The Bissao-Bolama cable failed on the &th inst., and was 
put into working order again on the 10th. The line bevond 
Boraz Joon, Persia, has been restored, and telegrams can 
again be sent to Ahvaz, Mohammareh, Behbchan, and 
Shushter. 


The Mazda House News..—The British Thomson-Houston Co. 
have just sent us a copy of the first issue of their new house 
journal, which they are distributing to the trade “Чо give 
information on Mazda House matters, and to stimulate electric 
lighting business." It should succeed admirably in both these 
respects, and thereby be of great use to contractors. Many sides 
of the illumination problem are treated by the aid of excellent 
illustrations, and an effective colour scheme, in conjunction with 
high-class printing, render the whole publication most attrac- 
tive. Those who are desirous of availing themselves regularly 
of the information afforded by this journal are invited to send 
their names and addresses to the Publicity Dept., Mazda House, 
77 Upper Thames Street, E.C. 
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THE LONDON ELECTRIC WIRE COMPANY 


Telegrams: “ELECTRIC LONDON" AND SMITHS LTD. Telephone No, 3108 London Wall. 
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WHEATSTONE 
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LOCAL NOTES 


Accrington: Gas Plant.—During the course of the Elec- 
tricity Committee's visit to view the Corporation’s new gas 
plant, described in our issue of August 8th, p. 488, Alderman 
Higham, the Chairman, mentioned that the plant is now fully 
loaded, and that it will soon be necessary to take steps to 
increase it. As a matter of fact, the Electrical Engineer has 
been instructed to prepare plans and an estimate for a duplica- 
tion of the present installation. | 

Bangor: Electricity Tariffs.—The Council has decided to 
increase the charge for electricity for lighting purposes by 3d. 
per unit. The Committee's justification for this is that con- 
sumers are at present obtaining a reduction of 20 per cent. 
in their lighting bills by the greater efticiency of metal fila- 
ment lamps. LA 

Derby: Charge sor Heating and Cooking.—The Corporation 
has adopted a recommendation of the Electricity Committee 
that consumers using electricity for cooking and heating as 
well as lighting be offered an alternative taritf on the rateable 
value system, the basis being 10 per cent. on the rateable 
value of the house, plus 2d. per unit. 


Dublin: Electric Lighting Charges.—The Electric Lighting © 


Committee has been asked to report as to when it is intended 
to take off the extra charge of 10 per cent. which was im- 
posed upon consumers three years ago. In agreeing that 
the matter should be reported upon, the Lord Mayor reminded 
the Council that since that time the cost of coal had in- 
creased from 10s. 6d. to 14s. per ton. | | 

Edinburgh: Electricity Tariff.—The recommendation of the 
Electricity Committee to reduce the charge for private con- 
sumers from 234. to 2d. per unit, together with certain 
other reductions in the discounts, has been adopted by the 
Corporation. 

Halifax : 
position at the last meeting of the Corporation to the pro- 
posal of the Electricity Committee to modify the charges for 
electrical energy. The proposal was that for accounts up to 
1,200 units per quarter 4d. per unit should be charged, with 
2d. per unit for consumption in excese of that; whilst in 
the case of shop premises where electricity is the chief 
illuminant for lighting the interior, all current for exterior 
lighting in connection with advertising signs should be sup- 
plied at 2d. per unit, with a discount of 5 per cent. for prompt 
payment. The opposition in the debate came from the feeling 
which existed in Halifax between the Electricity and Gas 
Committees, the suggestion being that in the general interests 
of the town there should not be competition for customers 
in the matter of price between the two departments. 
Eventually the recommendation was passed by 25 votes to 
дА. The chief antagonism seemed to be with regard to the 
advantages offered- for the use of current for outside window 
purposes, and, in spite of the fact that an amendment 
referring back the whole minytes was defeated, an amend- 
ment referring back that portion relating to outside shop 
purposes was subsequently passed, so that apparently the 
whole matter will have to come under the consideration of 
the Committee once more. 2 

Leeds: Purchase of Roundhay Electricity Co.—There is 
considerable difference of opinion among the members of the 
Corporation as to a proposal by the Finance and Electricity 
Committees to take over the Roundhay & District Electric 


Lighting Co.'s undertaking at a cost of £12,890. Already the © 


matter has been referred back once, and when it came before 
the last meeting of the Corporation there was a tie in the 
voting. In order to facilitate the other business of the 


meeting, the Chairman of the Electricity Committee took the - 


recommendation back once more for further consideration. 

Liverpool: The Lister Drive Power Station.—The recon- 
struction of Lister Drive No. 1 power station is making satis- 
factory progress, and it is anticipated that the water-tube 
boilers will be under steam next month. There are also on 
order two 6,000-kw. turbo-alternator sets for this power 
station. | 

Redditch: Electricity Undertaking.—At the last meeting of 
the Council, Mr. J. Blackford proposed that the Council 
should call a meeting of ratepayers to consider the advisability 
of selling the electricity undertaking, or of taking such other 
steps that might be thought best. It was pointed out that 
at present the undertaking involved a call upon the rates of 
some £8,000 a year, and objection was taken to the proposal 
to spent a further £10.000 upon the undertaking. Reference 
was also made to what was alleged to be the unsuitable site 


Electricity Tariffs.—There was considerable op- 


i 


of the works, and the suggestion was made that the under- 
taking, even as а municipal concern, could be made to pay 
if the works were removed to a more suitable site. Against 
this recommendation an amendment was moved by a labour 
member of the Council to the effect that an application 
should be made to the Local Government Board for а loan of 
£8,000 for extensions, and that the scale of charges be revised. 
Eventually further consideration of the matter was post- 
poned until the Advisory Committee amd the new Works 
Manager had reported to the Council. 

Scarborough: Proposed Purchase of Electric Lighting Co.— 
Mr. J. W. Hame, City Electrica] Engineer, York, has been 
retained by the Corporation to advise in connection with the 
proposed purchase of the Scarborough Electric Supply Co.'s 
undertaking. | 

Stirling: Proposed Sale of Electricity Undertaking.— 
Before going further into Mr. Balfour's offer to acquire the 
electricity and tramway undertakings, the Council has decided 
to request Mr. J. A. Robertson, the Borough Electrical 
Engineer at Greenock, to report with regard to the electric 
lighting undertaking, and Mr. Peter Fisher, General Manager 
of the Dundee tramways, to report with regard to the tram- 
way undertaking. The Borough Electrical Engineer and the 
Borough Surveyor are also to be requested to furnish reports. 

Worthing: Street Lighting.—In consequence of the satis- 
factory position of the electrical undertaking, the charge for 
street lighting is to be reduced by £300 per annum. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 

Accrington.—A duplication of the present gas plant at the 
electricity works is contemplated. 

Bulgaria.—Tenders are iuvited for the supply and erection 
of an electric station at the Penik State Coal Mine. Further 
particulars at 73 Basinghall Street, Е.С. 

Crowle.—The Council has been approached by two firms 
of consulting engineers with regard to an electric lighting 
scheme. 

India.—Steam turbo-alternators for East India Railway Co. 
Secretary, Nicholas Lane, E.C. October 29th. ie 

London: Poplar.—The Finance Committee of the Т.С.С. 
recommends sanction to loans of £17,626 and £9,333 for ex- 
tensions at the electricity works. | 

Shoreditch.—The Finance Committee of the L.C.C. recom- 
mends sanction to a loan of £6,706 for mains. 

Woolwich.—The Finance Committee of the L.C.C. recom- 
mends sanction to a loan of £4,280 for mains, services, and 
meters. | 

Loughborough.—A L.G.B. inquiry was held last week con- 
cerning a loan of £14,000 for plant extensions. It is pror 
posed to instal A.C. plant in conjunction with a Ljungstrom 
turbine. In connection with this latter, the Inspector depre- 
cated spending money upon what he termed a new and untried 
thing, and said that standard machines weré more reliable. 


At the same time he admitted that he did not know sufficient 


about the Ljungstrom turbine to criticise it one way or the 
other, but he thought that an undertaking like that at Lough- 
borough should not indulge in anything approaching an 
experiment. | | 
Manchester.—Storage battery, battery booster, and switch- . 
board. Chief Electrical Engineer. October 29th. (See ad- 
vertisement on another page.) 
Nottingham.—Extensions are contemplated at an estimated 
cost of £35,000. ; 
Sale.—Storage battery and battery charging booster. 
Borough Electrical Engineer. October 23rd. 
Stretford.—Sanction has been received to the borrowing of 
£5,000 for cables and services, and £2,000 for meters. 
Walsall.—A L.G.B. inquiry was held last week concerning 


THE RECORD ELECTRICAL Co., Ltd. 


Pa OIRSOALE Wonks: н 
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a loan of £4,840 for new plant at the electricity works. sizes of cable required are :—High tension, 0°25, 071, and 0°05 
During the course of the inquiry, Mr. А. 5. Barnard. imen- square inch; low tension, 03, 02, 0715, 0'1, O08, 005, and 
tioned that the output for the present year to date is 12 per (0025 square inch, and ,*. twin. The tender of the Western 
cent. in advance of what it was this time last. year. Electric Co. has been accepted at £825 6s. for one drum of 
Warrenpoint.—It is stated that a firm of consulting each size for immediate delivery. The basis price of future 
engineers is advising the Council with regard to electric supplies has been taken at £21 per ton for lead, and £75 per 
lighting. ton for copper. The lowest price tendered for the first drum 
Waterford.— Mr. E. M. Lacey s report upon the proposed of each size was £649 14s., and the highest price £1,039. 
electric lighting installation is now before the Committee, - Sixteen tenders have been received for high-tension switch- 
and he recommends a scheme at a cost of £27,338, of which panels for distributing sub-stations, and the lowest, that of 
the power station will absorb £16,200 and the distribution Switchgear & Cowans, Ltd., at £9 115. Md. per panel, has 
system £11,138. In addition, the street lighting scheme, in been accepted. The highest tender was £52. 
which 80.e.p. lamps on an average are to be employed, is The tender of the General Electrie Co. at £324 10s. has 


estimated to cost £1,200. : 
Wolverhampton.— ^  L.G.B. inquiry was held last week 

concerning a loan of £22,000 for extensions at the electricity 

works. 


been accepted for a 125-h.p. A.C. motor. - 


Wiring , | 


The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 


APPOINTMENTS AND PERSONAL NOTES | 


inquiries to ascertain whether electrical work will be required. Mr. W. W. Lackie, Chief Electrical Engineer to the Glas- 

Cardiff.— Five -shops and billiard ball. Architect, T. gow Corporation, and Ваше Smith, Convener of the Elec- 
Thomas, Wenalt, Treharris. tricity Committee, have just returned to Glasgow after an 

Clydebank.—-Block of buildings for Clydebank Co-operative extended tour of inspection of electric power undertakings 
Society. in the United States und Canada. 

Dumfries.— Electric lighting, telephones, and electric clock Mr. E. J. Nalley has been appointed Vice-President and 
installation at new county buildings. Consulting Engincer, General Manager of Marconi's Wireless Telegraph Co. of 
W. Arnot, 163 Hope Street, Glasgow. America. | | 

Falmouth.—Secondary school. Education Department,. Mr. Robert Onions, the General Manager of Richard 
County Hall, Truro. Hornsby & Sons (Stockport), has now become Works Manager 

Finchley.— New swimming baths. i to Mirrlees, Bickerton & Day (Hazel Grove, Stockport). At 

Fleetwood.— New secondary school, a meeting of Messrs. Hornsby's employees, Mr. Onions was 

Grantham.—Flementary — school. Secretary, Education presented with a silver rose-bowl and a set of vases. 

. Committee, Guildhall. ' oa Mr. C. E. Hunter, Director of the Edison & Swan U.E.L. 
London.—Cinematograph hall in Wells Street, Camberwell. Co., Ltd., has been appointed to the Board of the Altrincham 
Southwark.—New coroner's court.. Electrie Supply, Ltd. 

Manchester.—Carnegie library at Didsbury. Town Clerk, We regret to read in a local paper that Mr. J. A. Cawthra, 
October 22nd.” . who was for some vears Borough Electrical Engineer at South 

Middlesbrough.—Ixtensions to high school buildings. Shields, has been killed in a motor-car accident in South 


. Motherwell.—County hospital. District Clerk, Hamilton, Africa. Mr. Cawthra left South Shields two years ago to 
October 23rd. ; take up an important position with the Victoria Falls Power 
Newport (Mon.).—Cinematograph theatre, Cross Keys. Co. 


Architects, Wilmott & Smith, 29 St. Mary Street, Cardiff. Mr. R. E. Meade, Borough Electrical Engineer at Stafford, 
Salford.—Cinematograph theatre, Gardiner Street, Pendle- has resigned. 
ton. The salary of Mr. G. Н. Watson, Assistant Electrical 
Torquay.—New theatre (£20,000). Engineer to the Hereford Corporation, has been increased 
Worksop.—The electric lighting of the workhouse has been from £117 to £130 per annum. 
decided upon. An Assistant Sales Manager is required by the Sunderland 
Miscellaneous Electrieity Department. (See advertisement on another 


е ` 7. + . P . . е page.) 
Australia.— The Victorian Railway Commissioners require 


а 60-h.p. electric motor and accessories. Further particulars, 
73 Basinghall Street, Е.С. 

Dublin.—The Great Northern Railway Co. of Ireland 
requires a twelve months’ supply of electrical fittings and 


material, cables, and are lamp carbons. Secretarv, Novembe 
mc ) € re np carbo eeretar InbDcr TRADE ANNOUNCEMENTS 


London.—The Port of London Authority requires a twelve 
months’ supply of electrical sundries. 106 Fenchurch Street, m 


= MISCELLANEOUS BUSINESS NOTES AND 


—À —————— —— ——— M v 0 ——À 


E.C. November 5th. (See advertisement on another page.) Theatre Lighting.— Wc are requested to state that the 
A twelve months’ supply of opal lamp shades, &e., for eontractors for the supply of Osram lamps in the installation 
Н.М. Office of Works. (бес advertisement on another page.) at the London Opera House, illustrated on p. 570 of FKrrc- 
Spain.— Electric crane for Valencia Harbour. Further TRICAL F-NGINEERING of October 9th, were the British 
particulars, 73 RBasinghall Street, Е.С. | economical Lamp Co. (9 Old Bailey, E.C.). 


Electrical Supplies.—' he Electrical Supplies Co. announce 
that they have commenced business at 41 Cheapside as whele- 
sale dealers in electrical apparatus, and will be glad to 
pesci qe LU yg ceri ee : ————— receive catalogues with best discounts from manufacturers. 


TENDERS RECEIVE 


London: L.C.C.—Thoe following tenders have been reecived | COMPANIES' DIVIDENDS, REPORTS, 
| 
i 


for high-tension switchgear at the Greenwich power house :— 

Bertram Thomas, £10,823; the British Westinghouse Co., MEETINGS, &c. 
£17,915; the B.T.-H. Co., £20,112 10s.: Siemens Bros. a 
Dynamo Works, £20,673 13s.; Ferranti, £22,304: Johnson 


ee ——— 


& Phillips, £22,886: and A. Reyrolle & Co., £24,351. The erase Ont уве Fete: Supply Сос nn IT OF к О 
tender of the British Westinghouse Co. has been accepted. five per cent. second mortgage stock is being issued at 95. This 


| ne to 3 = Issue is requirec ) ау | i 1 5 
The tender of the British Westinghouse Co. at £3,943 has ix temere А о у outstanding mortgages and other 
been accepted for reactance coils and steel valve sts i "ni n . 

Pur ш? : levi d steel valve chests in Dick, Kerr & Co.— The accounts given in our last issue were 
connection with protective devices for the Greenwich adopted at the meeting on Thursday. Mr. C. T. Cavlev 
generating plant. | who presided. congratulated the shareholders on the improved 
Hammersmith,—Seventeen tenders have been received for results compared with last year, and also upon the fact that 


a twelve months’ supply of high- and low-tension cable. The the works are at present extremely busy in all departments. 
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| SUMMARY 


AN announcement is nado regarding a well-known 
firm of switchgear manufacturers. (Page 590.) 

A SERIOUS disturbance occurred on the Metropolitan 
Electric Supply Co.'s system on Monday. (Page 590.) 

THE Tynemount, which is the first ship on a large 
scale to be equipped with Mr. H. A. Mavor's system 
of electric propulsion, is now complete. The vessel is 
driven by two 300 h.p. Diesel engines, which are 
coupled to alternators supplying current to one large 
slow-speed induction motor driving the propeller 
Special arrangements are made for varying the speed. 
(Page 591.) | 

Some details are given of the electrical installation 
at the new building of the Institution of Electrical 
Engineers. (Page 592.) 

A QUESTION on the relative merits of different house 
wiring systems is given in our Questions and Answers 
columns. (Page 598.) 

Ax illustration shows the temporary lighting during 
the refronting of Buckingham Palace. (Page 599.) 

A NEW system of connecting emergency push-buttons 
for stopping motors has been introduced. (Page 593.) 

Ѕновт articles illustrate a new electric grinder and 
an electric sign. (Page 594.) 

Tue Sterling Telephone and Electric Co. has moved 
its showrooms into commodious premises in Tottenham 
Court Road. (Page 594.) 

Tue large scheme of tube railways for Sydney has 


. supply to the Dover Corporation. 


been rejected. No arrangement can be come to by the 
Brighton and Hove Corporations with regard to the 
trolley 'bus scheme. The Newport tramways manager 
complains at having to bear so large a proportion of 
road-repairing charges, inasmuch as the tramcars only 
use the rails. (Page 595.) 

Tux liquidation -of the National Telephone Co.’s 
assets is almost completed. ‘Wireless communication 


is to be established between Nauen and the German 
African colonies. . (Page 595.) 

Two patents relating to Aron meters expire during 
the current week. Opposition has been entered to the 
grant of several patents. The specifications published 
on Thursday last include one by W. Morrison for vary- 
ing the torque obtainable from a petrol-electric drive 
for vehicles. -Among the others may be mentioned two 
for liquid immersion heaters by E. A. Raves and M. 
Ruthenburg respectively. (Page 596.) 

А START will shortly be made with the Birmingham 
Corporation 100,000-kw. new power station.—A bye-law 
providing for the licensing of wiremen has been passed 
in Wellington (N.Z.).—Manchester Corporation propose 
to take over the supply of electricity in Trafford Park. 
—The South-Eastern Power Co. has offered a bulk 
(Page 597.) 

ExTENSIONS of plant and mains are contemplated in 
а large number of towns, including Bedford, Fleetwood, 
Hindley, Norwich, Rathmines, Rawtenstall, Rhyl, 
Warrington, and Watford. A considerable number of 
new electric lighting schemes are also projected. 
(Page 597.) ; 

Messrs. DRAKE & GonHAM have taken up the supply 
of electrically propelled vehicles. Some further par- 


ticulars of the Wireless Electric Light Co. are given. 
(Page 598.) 


Junction-Box Fire.—Some excitement was caused on Sunda 
night, about 7 o'clock, at the corner of Norfolk Street, Strand, 
near the Temple Station, by a junction-box explosion and fire 
in the pavement, followed by a. second slight explosion in a 
similar bor near by. The fire, however, was soon got under, 
and no one was injured. The cables in question, which are 
those of the Charing Cross, West End & City Electric Light 
Co., are insulated with impregnated paper, lead-covered, and 
laid *'solid" in bitumen. The failure causing the trouble 
originated not far from the box where the first explosion occurred, 
at a point where the cable passes close to a Post Office box, and 
appears to have been due to mechanical damage to the lead 
covering, caused possibly when work was being done on the 
adjoining Post Office box. This allowed water to enter the 
cable, destroying the insulation. ` 

Electric Light Switching.—A. P. Lundberg & Sons (477 to. 
487 Liverpool Road, Islington) have brought out a new edition 
of their pamphlet, entitled “The Teaching of Electric Light 
Switching," and the collection of opinions of the first edition of 
the booklet printed on the cover testify to its utility. There has 
been some slight rearrangement of the matter, and the outline . 
lectures are now grouped into three grades or courses. Par- 
ticulars are also included of the firm's free examination scheme, 
and a description is added of the sectionalised system of circuits 
for demonstration purposes which they recently introduced. 
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FERRANTI SWITCHGEAR 
A New Policy 


E are informed that Ferranti, Ltd. (Central House, 

Kingsway, W.C.), after careful and lengthy considera- 
tion, have decided no longer to undertake switchboard con- 
tracts, the reason being briefly that they find their capacity 
entirely required for the growing manufacture of standard 
eatalogue lines, including meters, power and instrument 
transformers, switchboard instruments, oil switches, knife 
switches, circuit breakers, motor starters, and heating and 
cooking apparatus. Their large experience in the manufac- 
ture of switchboards and switchboard details should ensure 
for them a very considerable cliéntcle amongst switchboard 
manufacturers for such details as they themselves do not 
manufacture, in view of the fact that they will no longer be 
competitors for such contracts. Their withdrawal from 
this field, in which they were particularly prominent, mugt 
necessarily benefit those remaining in the field, and there is 
every reason for them to hope for special consideration from 
those with whom they have until recently been in active com- 
petition when orders or contracts for detail gear are being 
placed: It should be mentioned that the whole of the 
staff of | the switchboard department are remaining 
in their employ. There is little doubt that a good many 
manufacturers are prejudicing their chance of success by 
expending too much energy upon the manufacture of small 
sections of their requirements, of which they could be easily 
and profitably relieved by anyone specialising and manufac- 
turing in large quantities. It is not unlikely that an apprecia- 
tion of this consideration may lead to an extension of this 
movement. 


New Ediswan Showrooms.—We are informed that the 
Edison & Swan United Electric Light Co. (Ponders End, 
Middlesex) have taken a lease of the imposing building at 
present occupied by the London Shoe Co. at 128-125 Queen 
Victoria Street. They will enter into possession shortly, 
when arrangements will be made for a special entrance from 
Upper Thames Street for the counter trade, and other altera- 
tions will be carried out which will make the large hall one 
of the finest electrical showrooms in London. In the mean- 
time, the business will, as usual, be carried on at Queen 
Strect and College Hill, where a very large stock of Royal 
Ediswan lamps, electrical fittings, aid. accessories is carried. 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, OCTOBER 24тн. 
й Physical Society. 
9 p.m. At Imperial College of Science, South Kensington. 
Included in the agenda is ‘Ап Electrostatic Oscillo- 
graph," by H. Ho and S. Koto. 


SATURDAY, OCTOBER 25тн. 
Aesociation of Mining Electrical. Engineers. 
5.90 p.m. Warwick and 5. Staffs Branch. At Imperial 
| Hotel, Temple Street, Birmingham. ‘‘Installation and 
Manipulation of Coal Cutters," by J. McCann. 


MONDAY, OCTOBER 27тн. 
Institution of Electrical Engineers: Western Section. 
5.50 p.m. At Merchant Venturers’ Technical College. 
Chairman’s Address, by H. Faraday Proctor. 


Breakdown on the Metropolitan Electric Supply Co.'s 
System.—An unfortunate breakdown, which necessitated a 
shut-down for nearly an hour, occurred at the Willesden 
station of the Metropolitan Electric Supply Co. at about six 
o'clock on Monday. A large step-up transformer burnt out, 
and the primary burnt through to the secondary. Although 
the generators themselves did not suffer, the leads on the 
low-tension side and also the synchronising gear were badly 
affected, and it took some time to clear and to get current 
restored to the trunk mains to London. On the low-tension 
maing connected to battery sub-stations supply was main- 
tained, but the volts fell from about 200 to 150. On the рге: ` 
mises connected to these mains it was interesting to see the 
different effect of this reduced pressure on the carbon and 
metal filament lamps; the latter gave a light which was 
still quite useful, but the carbon lamps glowed only at a red 
heat. It is the first breakdown that the Company have had 
for many years, and they are greatly to be sympathised with 
that it should have occurred at peak time and have been so 
extended. | | 


Imperial College of Science and Technology.—Among the 
scholarships which have been awarded by the Governing Body 
and the Delegacy for the Session 1913-14 are entrance scholar- 
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ships of the value of £40 per annum each, tenable at the City 


R. H. Barfield, and 
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SALESMAN :—We have some very nice patterns in the Adams ve sir. 


CUSTOMER :—No, t think | should prefer something more in the 


ve's style, with apples and serpents and things. 


Oct. 28, 1913. 


ELECTRICAL ENGINEERING 


THE ELECTRICALLY DRIVEN SHIP « TYNEMOUNT " 


E have on several previous occasions referred 
to the building of the Tynemount, which is one 
of the first applications on & large scale of the electric 
propulsion of ships, and details of the system employed 
have been described by its designer, Mr. H. A. Mavor, 
in Papers read before the British Association and else- 
where. (бее ELECTRICAL ENGINEERING, Sept. 12th, 
° 1912, p. 505). Тһе vessel is now complete, and we 
are able to give & few more details of her equipment, 
with illustrations of the actual apparatus employed. 
It will be remembered that the Tynemount has been built 
for service on the canals and great lakes of North America. 
She is а cargo boat 250 ft. long. by 42 ft. 6 in. beam and 
19 ft. moulded depth. The general appearance is shown in 
Fig. 1. Although the main propulsion is by Diesel engines 
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PLAN. 
Fic. 2.—GENERAL ARRANGEMENT OF PROPELLING MACHINERY. 


with electric transmission of power to the propeller, a certain 
amount of auxiliary machinery is steam-driven from two 
oil-fired donkey boilers. The main engines are two in 
number, and are of the six-cylinder enclosed four-stroke 
marine Diesel vertical type, manufactured by  Mirrlees, 
Bickerton & Day, Ltd. (Stockport). They are each capable 
of developing 300 B.H.P. at 400 r.p.m., and have cylinders 
12 in. diameter by 184 in. stroke. The engines are started 
by compressed air in the way usual witb land engines, and 
each has its own three-stage compressor mounted on an 
extension of its shaft. Owing to the electrical transmission, 
they do not require to be stopped or reversed for manceuvring, 
so that extra large compressors and stores of compressed air 
do not have to be carried as in the case with the complicated 
reversible equipments of most Diesel-engined boats. The 


levers of the starting. gear and for cutting off the blast for 
stopping the engines are placed close alongside the electrical 
controllers, so that the whole control is carried out from 
one point. The position of the engines and certain auxiliaries 
can be seen in Fig. 2. . 

Each engine’ drives a three-phase alternator of special 
design made by Mavor & Coulson. The alternators have an out» 
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Fic. 1.—Tue Motor Suir ''"TxNEMOUNT." 


put each of 270 amperes per phase at 500 volts at 400 r.p.m., 
and they are provided respectively with six and eight poles, 
so that they supply current at frequencics of 20 and 266 
cycles per second. An exciter is direct coupled to each 
alternator. The current from these two generating sets is 
led to the 500-h.p. induction motor which drives the pro- 
peller. The position of this motor is shown in Fig. 2, while 
its appearance in the engine-room is seen in Fig. 3. This 
motor was also made by Mavor & Coulson, and is of special 
construction. The rotor is of the squirrel-cage type, but 
the stator is provided with two different and entirely separate 
windings, one giving 80 and the other 40 poles. When these 
two windings are supplied with current at 20 and 26°6 cycles 
respectively, they give the same synchronous speed of 
80 r.p.m. The motor will then absorb the full power of 
both engines and drive the propeller, to which it is direct- 
coupled at about 78 r.p.m. This propeller speed corresponds 
to the fastest speed of the vessel. In order to obtain a- 
slower speed, the connections are altered so that the 20-cycle 
alternator supplies the 40-pole winding, and the synchronous 
speed of the motor is now reduced to 60 r.p.m. In this 
case the engine of the 26'6.cycle alternator can be shut down, 
but as the speed of the ship has been reduced to about 
three-quarters of full speed, half the total horse-power is 
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Fic. 3.—INTERIOR OF ENGINE Room LOOKING Arr. 


ample. It will be seen that the two alternators, when they 
are both at work, are connected to entirely different circuits, 
and are never run in parallel, so that no synchronising gear 
is required, and indeed synchronising operations would not 
be at all suitable for shipboard conditions. The reversal 
of the motor is performed by interchanging the connections of 
s ya the phases. A diagram of connections is given in 

ig. 4. 

The switchgear by means of which the necessary changes 
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of connections are made is very simple, and consists of 
main controller of the tramway type, with five positions for 
full ahead, half ahead, stop, half astern, full astern, and a 
second controller which introducea resistances into the 
exciter circuits. These controllers are shown in Fig. 5. 
The contacts in both cases work under oil, but it is in- 
advisable that the contacts of the main controller should 
be required to break the large main current flowing to the 
motor. The two switches are therefore interlocked, so that 
it is impossible to work the main switch except when all 
the resistance has been introduced into the exciter circuits. 


Fic. 4.—DIAGRAM OF CONNECTIONS. 


Thus the whole handling of the ship is carried out by two 
levers which are so interlocked as to be foolproof. In the 
present instance these switches are in the engine-room, but 
is is evident that by lengthening the connecting cables they 
could be placed on the navigating hridge. The number of 
electrical instruments has been kept down to a minimum. 
There are only provided one ammeter and one voltmeter to 
each alternator, and an ammeter and voltmeter for each 
exciter. 

The system of electrical drive permits the speed of the 
ship to be altered without variation of the engine speed. 
It also provides a convenient ''gear ratio” to enable the 
engines and the propeller respectively to be run at their 
most efficient speeds, and also permits of rapid reversal of 
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Fic. 5.—CoNTROLLERS. 


the propeller while the engines continue to run in their 
normal direction. In many cases the system allows of a 
reduction in the machinery space, thus increasing the cargo 
capacity of the vessel. It also lends itself readily to distant 
control, and in any case where it may be found advisable 
the switchgear can be put on to the bridge and the control 
of the propelling motor put into the hands of the navigating 
officer. he Tynemount was built by Swan, Hunter & 
Wigham Richardson, Ltd., Wallsend, to the order of the 
Electric Marine Propulsion Co., а company which has been 
formed to develop the system associated with the name of 
Mr. Henry A. Mavor, to whom our thanks are due for 
having put at our disposal the material from which this 
article and its illustrations have been prepared. 


Obituary.—Those of our readers who knew Mr. O. F. Mould, 
the genial manager of the Western Electric Co.’s publicity de- 
partment, will regret to hear that he died last Thursday after 
an unsuccessful operation for appendicitis on the previous 
Monday. 


ELECTRICAL INSTALLATION 
AT THE NEW BUILDING OF THE 
INSTITUTION OF CIVIL ENGINEERS 


бв handsome new building in Great George Street 
which is the new home of the Institution of Civi] En- 
gineers, and was inaugurated at the dinner of the Institution 
last night, is considerably larger than the quarters on the 
other side of the street which the Institution was forced to 
vacate owing to the expansion of the new Government offices. 
It-is not our purpose here, however, to describe its un- . 
doubted architectural beauty, nor the spaciousness of its 
accommodation, but rather to call attention to a few pointe 
of interest in the electrical installation. : 

The supply for lighting and power is taken from the 
mains of the Westminster Electrie Supply Corporation, and 
a three-wire service at 2x200 volte (continuous) is brought 
in in the lower basement through the meters and oil-immersed 
main fuses provided by that company. The Institution's 
main switches are of the iron-clad type mounted on a skeleton 
iron frame, and from these separate leads are taken in iron 
pipes to each of the main distribution boards in the upper 
basement. The whole of the gear in the lower basement is 
to be enclosed in an expanded metal cage to prevent un- 
authorised access. The main distribution boards are in a 
special room immediately above. There is one 400-volt board 
for the lift and other power circuits, which are ten in number, 
and well away from this and well apart from each other are 


the two 200-volt boards on the two sides of the three-wire 


system. Each of these contains nine lighting circuits and 
five circuits for the power plugs about the building which 
are provided for vacuum cleaners. All these boards are of 
slate on iron frames, and the double.pole linked switches 
and porcelain fuses are of the '' Kartret" type. This pattern 
of switch and fuse is also used throughout on the local dis- 
tribution boards on the various floors, but the switches are 
here single pole. Particular care is taken in the numbering 
and labelling of the circuits and sub-circuits. АП the 
wiring is in solid drawn screwed conduit let into the walls 
during construction, and all wires were drawn in. 

The lighting of the smaller rooms, which is, of course, 
entirely by metal filament lamps, does not present any very 
special features. Semi-indirect lighting is employed to some 
extent in the entrance hall and passages, and some handsome 
cut-glass bow] fittings have been provided. The most strik- 
ing room is the great hall, 100 ft. long by 45 ft. wide and 
of the same height, with a fine scheme of decoration in 
marble. This is at present lighted by temporary fittings, 
consisting of two large electroliers carrying in all 120 40-watt 
lamps, each with its own ''Superlux" shades. The lecture- 
room opens into the great hall, and as regards its dimensions 
(66 ft.x40 ft.), panelling, and fixtures, is practically a 


replica of the old lecture-room which was familiar to many 


of our readers. The arrangement of the seats, however, is 
slightly different. The system of lighting adopted is similar 
to that which provoked so much discussion at the lecture- 
room of the Institution of Electrical Engineers—that is to 
say, that main illumination is by lamps concealed in the 
cornice so that the light is reflected by the white ceiling. 
This indirect illumination is supplemented by four 5-ampere 
Cooper-Hewitt mercury vapour lamps, arranged two in series 
on the 200-volt circuit, which give light through the glass 
dome in the middle of the ceiling. The cornice lamps are 
of the tubular type mounted horizontally. There are 186 
20-watt lamps in all, equally spaced round the room. The 
trough in which they are mounted is specially shaped and 
painted white. No mirror reflectors are used. The cornice 
concealing the lamps is at a height of 20 ft. above tte floor. 
Two special experimental circuits are brought to the lecture- 
table direct from the main intake, one from the Westminster 
Co.'s continuous-current system, and the other from the 
alternating mains of the London Electric Supply Corporation. 
A special lantern chamber is provided at the side of the 
room. 

Electric fans are used extensively in connection with the 
ventilation scheme. The great hall and the lecture theatre 
are ventilated on the plenum system, but exhaust fans are 
also provided. All these larger fans are driven by 8-h.p. 
continuous-current motors. e other rooms are mostly pro- 
vided with smaller exhaust fans only, and the air in their 
case enters through steam-heated radiators on the 
"Nuvacuumette" system, in connection with which an 
electrically-driven vacuum pump is used. | 

Three о? these are 


There are in all five electric lifts. 
automatic push-button passenger lifts, with a 


13-ewt. 
maximum speed of 150 ff. per min., one із а $0.cwt. 
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car switch control goods lift witb a maximum speed 
of 110 ft. per min., and the remaining two are ser- 
vice lifts down from the kitchen on the top floor to earry 
1 cwt. each. The lift-motors all run off the 400-volt circuit. 
The type of lift adopted is provided with V-sheave drive 
and not drum-drive, and it is interesting to note that during 
their teste they were driven hard against the top and bottom 
stops, with all the safety pear put out of action, without 
any damage being done. This was rendered possible largely 
by the slipping of the ropes in the sheave grooves. Very 
complete interlocking of the gates and control is provided, 
and a dashpot arrangement on the main controller renders it 
‘impossible to start the lift again until a definite interval has 
elapsed after its last stoppage, so that the car cannot be 
fetched away by pressing a button on another floor before 
there has been time to open the gate. | 

In conclusion, we must express our thanks to Mr. Е. W. 
Monkhouse, under whose direction the electrical installa. 
tion was carried out, for kind assistance in affording us 
information. 


QUESTIONS AND ANSWERS 
BY PRACTICAL MEN 


RULES. 

Qurstions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen 1n actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
spondents," or replies will be invited from our readers. One 
shilling wili be paid for the question which we select for com- 


petitive replies in this column. | 

ANSWERS: A fee of 108. will be paid for the answer which 
we consider shows the greatest, merit, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the earance of the question. In judging the 
replies, «mportance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, $n his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. i 


Write on one side of the er only, and sj diagrams are sent, 
draw them on a separate sheet of paper. attached to the manu- 
script. Competstora may adopt a “пот de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision ts final. 

QUESTION No. 1,361. 

If a 60-light 3-storey house were to be wired on the ‘‘tree”’ 
system, but utilising screwed barrel, modern connection boxes 
with porcelain interiors, and also specially designed continuity 
iron fuse boxes, why would it still be incorrect practice? 
(Replies must be received not later than first post October 30th.) 

ANSWERS TO No. 1,359. 
No reply worthy of an award has been received. 


AN EMERGENCY PUSH BUTTON SYSTEM 


Is any system of push-buttons for stopping motors in 
case of emergency, reliability is the first consideration, and 
the ordinary method of making the push-button short-circuit 
&he coil of the no-volt release is apt to fail when the resist- 
ance of the leads to the distant push-button is considerable. 
The arrangement of the push-button to break the circuit of 
the no-voltage coil is also objectionable in cases where this 
coil is in series with the motor field coils. To meet these 


objections, the Igranic Electric Co. (147 Queen Victoria ` 


Street, E.C.) have introduced a new patented distant stop 
push-button system which breaks the no-volt circuit without 
interrupting the field circuit. The push-button is provided 
with two sets of contacts. If both of these were in contact 
at once, there would be two paths for the field current of the 
motor—one through the no-volt magnet coil, and the other 
quite independent of the no-volt magnet coil. 
however, these two sets of contacts are not both in contact, 
but only that set which passes the field current through the 
no-vol& magnet coil, so that in this position the no-volt 
magnet is excited and holds up the starting lever. But 
when the stopping button is pressed, it first presses the 
other set of contacts together (thereby making the field circuit 
independent of the no-vol& magnet circuit), and then, while 
holding these usually open contacts closed, it opens the 
normally closed contacts, thus breaking the no-volt magnet 
circuit and positively letting the starter handle go. The 


ELECTRICAL ENGINEERING 


Normally, . 


593 


arrangement of connections for an ordinary shunt motor is 
shown in the figure, and a simple modification can be made 
for compound motors. The apparatus is particularly valu- 
able in enabling the Home ce regulation for factories to. 
be complied with, which requires that :— | 

"In every place in which machines are being driven by 
any electric motor there shall be means at hand for either 
switching off the motor or stopping the machines if neces- 
sary, to prevent danger." 


LINES. | 
EMERGENCY Stop Ровн-воттох SYSTEM ARRANGED 
FOR нохт MOTOR. 


The Electrical Inspector of Factories, in his memorandum 


on the effect of these regulations, says :— 


"The former (namely, compliance with the above rule) 
can be effected by extending the motor circuit to the 
machines, and there providing an additional stopping switch, 
but it will usually be less costly to provide an auxiliary 
switch with push-buttons near the machines, arranged to 
operate the circuit-breaker, which may be near the motor, 
thus avoiding having to extend the motor circuit.” 


TEMPORARY LIGHTING AND LIFTS AT 
BUCKINGHAM PALACE 


A elaborate scheme of lighting of the scaffolding during 
the reconstruction of the front of Buckingham Palace, 


М№Міснт View or SCAFFOLDING AT BuckiNGHAM PALACE. 


which is now practically completed, was arranged to enable 
the work to proceed by night as well as day. The photograph 
reproduced here, which was sent us by Edison & Swan 
United Electric Light Co. (Ponders End; Middlesex), shows the 
effect obtained, and is excellent testimony to the illuminating 
power of the Royal Ediswan drawn wire lamps, which were 
exclusively used. It will readily be seen also that the rough 
nature of the work, and the fact that as the work proceeded 
the positions of the lamps were being continually changed, 
were good tests of the strength of the filaments. 

Electric power was also made use of in the two 80.cwt. 
electric lifts which were temporarily installed by R. Way- 
good & Co., Ltd., to facilitate the conveyance of workmen 
and material to the different stages of the scaffolding. 
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A PEDESTAL GRINDER 


OR grinding castings, sharpening tools, and a host of 
other similar purposes, the self-contained electric pedestal 
grinder is of great utility. 


A tool of this description, which 
is now being manufac- 
tured in quantities by 
the Witton - Kramer 
Electric Tool & Hoist 
Co. (for whom the 
General Electric Co., 
Ltd., 67 Queen Victoria 
Street, E.C., are the 
sole sclling agents), is 
shown in the accom- 
panying illustration. 
This particular 
machine is driven by 
a 2-h.p. totally-enclosed 
three-phase motor, with 
bearings of extra length 
and spindle of large 
diameter extended at 
either side to carry 
grinding" wheels. The 
spindle is solid, and is 
not an ordinary motor 
spindle with extension 
pieces driven in. These 
sets are made with 
cither three-phase or 
continuous current 
motors, and are con- 
trolled by small iron- 
clad switches con- 
veniently accom- 
modated inside the 
pedestal, and operated through an aperture in the 
casting. The wheels are effectively protected by means of 
shect-stcel guards. Tool-rests are provided, which are ad- 
justable in several directions. The machines are designed 


WITTON- 
KRAMER 


PEDESTAL ELECTRIC GRINDER. 


on substantial lines to enable them to withstand rough treat- 


ment. 


ELECTRIC SIGNS - 


T is often said that we are behind other countries in 
the use of electric signs. This is certainly not due- to 
any want of appreciation of the value of advertising, but 
many be attributed rather to the fact that clectrical con- 
tractors and others responsible for the actual selling of these 
appliances have not sufficiently realised the magnitude of 
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Suor WiNbow SIGN, 6 FT. LONG, FINISHED IN OXYDISED SILVER. 


the unexploited field that there is for their activities in this 
direction, especially in the provinces. A shop window must 
be lighted, and the electrical contractor should induce his 
shopkeeping clients to use a window sign which can be 
designed not only to light the window well, but also with 
the same light to draw attention to their name or to the 
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special claims of their wares. The window sign, which 
may often be conveniently controlled by a time switch, 
often leads to the adoption of electrically illuminated outside 
signs, of which so many attractive forms are available to 
suit any class of business. An attractive window sign 
which has been &upplied to & number of depóts of & boot and 
shoe business by Simplex Conduits, Ltd. (116 Charing Cross 
Road, W.C.), is illustrated here. This firm make a speciality 
of this class of work, and assure us of their willingness to 
give contractors every assistance in their power by suggest- 
ing suitable types of signs and by producing special designs. 


STERLING TELEPHONES 


E recently had the pleasure of a view of the fine new 

offices, show-rooms, and stores of the Sterling Telephone 
& Electrie Co., Líd., at 210-212 Tottenham Court Road, 
Loudon, W. The building itself, which is about four times 
as large us the old offices in Upper Thames Street, has been 
entirely renovated, redecorated, and fitted with the latest 
jabour-saving devices suitable for the purpose in hand. 
Entrance is obtained through double doors to the counter, 
drawing office, &c., while to the left is the show-room, and 
to tho right the main staircase leading to the managing 
director's and secretary's offices, waiting-rooms, export de- 
partment, &c., on the first floor; while above this there are 
three floors devoted to stores and & workshop for small urgent 
repairs. In the basement is a test-room where all instru- 
ments are re-tested to seo that they have not been put out 
of adjustment since leaving the works at Dagenham. The 
whole building is well lighted on the semi-indirect system, 
with special local lighting where required. Complete systems 


'of goods lifts and pneumatic tubes have been installed, while 


a 20-line secret automatic system of intercommunication 
telephones is being erected. It is only necessary for the 
person originating the call to move the index to the number 
designating the person required and to press a button, when, 
if the line is free, connection is made and locked against 
interference until released by the called person. It is in- 
teresting to note that the leads are black enamelled and 
covcred with paraffined cotton. Thus a high insulation is 
obtained. The Company, we understand, will shortly be 
introducing these enamelled wires into its many productions. 
Another item of particular interest is the bell-signalling system. 
The bells are of the balance-wheel type, in which when once 
started single strokes are given at short intervals until 
released by a push button from the calling end. To effect 
this, the bells are fitted with a wheel and projecting pin, so 
that when the armature circuit is opened on the first stroke 
the wheel is given a blow, which rotates it until it completes 
the circuit again, when the cycle is repeated. 

In the show-room we saw a number of these bells and a 
quantity of robust gas- and water-tight telephones, switches, 
&c., suitable for use in mines and other similar industrial 
positions. In addition, there is a complete range of the well- 
known ‘Sterling’ shot-firers, which comply with the latest 
Home Office requirements for firing from two to eighty shots. 
For general use the Company has a telephone wall.set, in 
which the microphone is fitted on a parallel arm so that it is 
always truly vertical. Of great interest, also are the Ferro-case 
telephone sets, which are very compact and the component 
parts easily detachable. They are neat and very suitable 
for export requirements. The pressure of space permits us 
but to mention that there are numerous other specialities on 
view. All are of solid construction, and the parts easily 
replaceable. Included are examples of Government tele- 
pbones, large orders for which the Company holds for this 
cvuntry and abroad, while any requirements for domestic 
houses, colonial service, railways, &c., can be quickly met. 


Electric Cooking.—The opening meeting of the Birmingham & 
District Electric Club was held on Saturday last at the Bir- 
mingham Electric Supply Department’s Show Room. Mr. W. E. 
Milns, of the Birmingham Corporation, gave a lecture on 
“Electric Cooking,” with various demonstrations. A large 
number of ladies attended. The lecturer commenced by dealing 
with the ideal oven, and showed how the electric oven was 
the nearest Appeoa a to this ideal. Various types of ovens 
were compared, and hints given on their selection. Actual 
figures of costs were put forward to show that on the score 
of expense electric cooking compared favourably with any other 
form. A year’s cooking for a family, including the electric 
heating of two rooms, electric kettles, irons, &c., worked out 
at no more than £10. Advice as to the economical use of ovens 
was given, and it was shown that on an intelligently selected 
menu, one or two courses could be cooked after current was 
actually switched off. 


* 
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CATALOGUES, PAMPHLETS, &c., RECEIVED 


HEATING AND COOKING APPARATUS.—<A small folder 
from the Dowsing Radiant Heat Company (105 Great Portland 
Street, W.) describes the new small hot bar radiator and new 
small oven, of which particulars were given on page 581 of last 
week's ELECTRICAL ENGINEERING in connection with the Ideal 
Home Exhibition. | 

TEMPERATURE INDICATORS.—A supplementary sheet to 
catalogue No. 502 has been issued by Siemens Bros. & Co., 
Ltd. (Woolwich), in which some high resistance temperature 
indicators with pivoted coil and compensating resistance are 
described. The instruments have a resistance of about 16 or 
17 ohms per millivolt. A 10 ohm regulating resistance with 
index is provided. 

DOMESTIC HEATING AND COOKING.--A pamphlet just 
issued by the Sun Electrical Co., Ltd. (118-120 Charing Cross 
Road, W.C.), mentions a new cheap 4 and 6 lb. iron with fire- 
proof connector and spring support for the flexible. Another 
innovation is a self-contained kettle. The elements project right 
into the water, and besides giving a high efficiency, it is claimed 
that “‘furring’’ is prevented. А cooking outfit, consisting of 
hot plate, aluminium kettle, saucepan, and frying-pan, priced at 


one guinea, is also listed, as is a substantial boiling plate and 
some radiators and convectors. 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 
" Electrical Engineering.” 


ADVERTISEMENT WRITING.—Mr. 


| Ernest Ingram Hill 
(26 Stanton Road, Wimbledon, S.W.), who was the winner of 
the first pre in the “ Printers’ Ink” advertisement competition 


in 1911, has sent us an illustrated leaflet on this subject, copies 
of which he offers to send anyone on application. 

SYNCHRONISATION OF CLOCKS.—We have received from 
Greenwich Time, Ltd. (106 Albany Street, N.W.) details of a 
scheme for supplying synchronised clocks, giving a complete 
time service. The clocks are automatically wound by means 
of dry batteries. They are set to a slightly gaining rate, and 
synchronised every four hours. In. large installations only the 
maeter clock із synchronised from Greenwich, and this in turn 
controls a series of secondary clocks. 

CANDLE FITTINGS.—-A special form of candle fitting, pro- 
vided with an expanding adapter arrangement which ensures 
the candle always standing upright, is described in a leatlet 
from the Candolite Co. (65 and 67 Knightrider Street, E.C.). 

* DAY LIGHT " REFLECTORS FOR MERCURY VAPOUR 
LAMPS.—A revised sheet has just been published by the 
Westinghouse Cooper Hewitt Co., Ltd. (80 York Road, King's 
Cross, N.), in which reflectors giving a daylight effect for use 
with mercury vapour lamps are described. ‘These reflectors 
make use of the phenomenon of fluorescence, and the light is 
described as being of an agreeable white colour, with a slight 
rosy tint. * | | 
_ INDIRECT AND SEMI-INDIRECT LIGHTING.—4A folder 
is being sent out to business houses, factories, &c., by Electrical 
Installations, Ltd. (27 Martin's Lane, Cannon Street, E.C.), in 
which the.company pens out the need for good lighting, and 
urges the adoption of the indirect or semi-indirect systems. 


| ELECTRIC: TRACTION NOTES | 


According to the African World, preliminary investigations 
have been made as to the cost of railway electrification on 
the Wynberg and Sca Point lines, Cape Colony, and on the 
Springs-Randfontein line. 

The £4,800,000 tube railway scheme recently passed by the 
New South Wales Legislative Assembly has been rejected by 
the House of Assembly. 

It is stated that a complete deadlock has arisen in con- 
nection with the trolley omnibus schemes of the Brighton and 
Hove Corporations. 


In view of thé success of the provisional service of trailer 
cars on the L.C.C. system, the Board of Trade is to be asked 
to sanction their use throughout. 

The conversion to electric traction of the rack railway 
from Wilderswyl, near Interlaken, is now practically com- 
plete, and preliminary trials have been run with the four 
new locomotives prior to the official tests. The full service 
will be opened for the next scason in May next. 

The Aberdare tramway and trolley omnibus system, which 
has cost £50,000, was inaugurated last week. The total 
length is about 71 street miles. 

The Newport Tramways Manager, Mr. N. J. Young, has 
raised a question a$ to whether the Works and General Pur- 
poses Committee should not bear a larger proportion of the 
cost of the road repairs than at present. Не bases his sug- 
gestion upon the fact that the tramcars only use the rails, 
and that as there is an interval of five or six minutes between 
cars on every route, it is clear that the ordinary vehicular 
traffic is practically the sole cause of the wear on the roads. 


TELEPHONY AND TELEGRAPHY _ 


(INCLUDING WIRELESS) 


It is stated that the liquidator of the National Telephone 
Co. has practically liquidated all the assets of the Company, 
and intends to make æ further payment ot 7 per cent. on 
the deferred stock, making а total of 104 per cent. received 
by the preferred shareholders. The possibility is also men- 
tioned of a final distribution of 1 or 1j per cent. 

According to the Times Berlin correspondent, the Chairman 
of the Post Office authorities has decided to open wireless 
communication between Nauen and the German-African 
colonies next year. By that time there will be at.the Nauen 
station five towers each 120 metres high, in addition to one 
250 metres high. 

The proposal of Marconi's Wireless Telegraph Co. to create 
500,000 new ordinary shares of £1 each has been sanctioned 
by the statutory extraordinary general meeting. ' 

The Falmouth-Bilbao cable was restored on the 14th inst., 
and the Singaradja-Amperan lines were put in order on the 
16th. The Chio-Tenedos cable failed on the 17th. The viá 
Moulmein route to Siam was down on the 18th between 
Raheng, Bangkok, and Myitta Kanburi. Telegrams are being 
sent vid Madras-Saigon. The Tenedos-Lemnos cable broke on 
the 19th inst., and telegrams for the former place are being 


posted. Code language is again admitted for telegrams to 
Turkey. During the interruption of the Eastern Co.'s cables, 


telegrams for Salonika and other Greek offices in the annexed 
territories are sent vid Larissa-Salonika, with delay and at 
senders’ risk. The Western Telegraph Co. do not often figure 
in these notices, but on the 20th their Pernambuco-Ceara and 
Ceara-Maranham cables ceased operating, and telegrams for 
the Ceare district are being forwarded by the Brazilian land- 
lines, | 

Osram Week.—Encouraged by the great success of their 
previous special autumn advertising campaigns, and in re- 
sponse to the requests from the trade all over the country, 
the General Electric Co., Ltd., are again conducting an 


9 Osram Week," and a large portfolio is being circulated to 


explain the details of the scheme. The Company have removed 
from their offer of this vear the condition associated with 
previous Osram Week campaigns which called upon con- 
tractors to place an order for a specified number of lamps. 
Many entirely new and extremely effective advertisement 
designs have been prepared—some of the best and most in- 
genious wo have seen—and will appear on an unprecedented 
scale in alinost every class of paper interesting lamp-users. 
The names of contractors who participate in the scheme will 
appear in these advertisements, and material will also be 
supplied free of charge to them for window displays, as well 
as advertising literature over-printed with their names and 
addresses. 4 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record із compiled by our own Editorial Staff and і Strictly Copyright.) 


Specifications Published October 16th, 1913 
A full list of these was published in our last issue. The following. 
are abstracts of some of the more important specifications. 
ames in italics indicate communicators of inventions from abroad. 
21,612/12. Petrol-Electric Vehicles. W. Morrison. А mag- 
netic clutch has a rotating armature and rotating field magnet. 
One is connected to the prime mover and the other to the load. 
The field windings and a stores battery are connected in parallel 
across the armature. The field resistance and battery pressure 
are simultaneously adjusted to give the desired torque by а 
combination of different series and parallel connections, while 
the whole field and battery still take the maximum armature 
pressure. Seven figures. АА 
21,641/12. Lamp Indicator. J. Martin. To indicate when 
an invisible lamp has gone out an alarm circuit is completed 
through two insulated metal strips with different expansions, 
€.g., steel and brass, mounted above the lamp. Eight figures. 
,053/12. Storage Battery Electrodes. С. FULLER, 
FoLLER, and G. J. A. Furrer. The active material is com- 
pressed in moulds so that the finished ‘‘solid’’ plates have the 
true section of either a rectangular or cylindrical cell, and can 
be fitted together with separators to form a solid accumulator. 


Ten figures. 

25,086/12. Filament Shaping Machine. B.T.-H. Co. (G.E. 
Co., U.S.A.). A machine for shaping squirted or wire-drawn 
filaments for special purposes, such as automobile and miniature 
lamps, is described. Seven figures. е 

28 333/12. Railway Signalling. Н. W. Hanpcock, А. Н. 
Dykes, and Duppett. An alternating current is used for 
track circuit signalling, and operates the signals through an 
electro-magnet and condenser turned so as not to be affected by 
strong currents of different frequency. 

26,964 / 12. Solid Back Telephone Transmitter. Е. GOTTSCHALK. 
The construction allows of spanning means, clamping springs, 
and exterior nuts for clamping the diaphragm to the resistance 
cell being dispensed "with. The stem of the back electrode is 
enclosed by a chamber with openings only for the insertion of 
the resistance cell and the locking screw. А metallic diaphragm 
under initial stress and self-adjusting is used. Ten figures. 

47/13. Liquid Immersion Heater. M. RUTHENBURG. A re- 
sistance wire is wound inside and outside a hollow cylinder of 


silica having a series of holes or notches at each end to engage 
the wires. Two figures. | 
2,102/15. Storage Batteries, С. GALLOWAY, JNR. А vent 


consists of a number of passages open to the gas space at one 
end and directly to the atmosphere at the other. The ends of 


each passage are arranged closely adjacent to the inner surface. 


of the cell at points remote from each other. Seven figures. 

7,469 /13. iquid Immersion Heater. E. A. Raves. A 
flanged electrode is fitted within a perforated metal bulb, which 
is inserted in the liquid to be heated. The bulb is connected as 
the second electrode. Two figures. 


Specifications Published To-day | 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings. London, W.C., at the price of 84. each, post free. 

Summaries of some of the more important of these’ patents will 
appear in our next issue. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Younc [Supply systems] 22,852/12; Brown, Boveri кт Сте. 
[Regulation] 27,069/12; SrEMENs-ScHUCKERT. [Remote control of 
synchronous motion] 687/15 ; A.E.G. [Motor regulation] 7,896 /15; 
JuLIUS-PiNTSCH А.-б. [Railway-car lighting] 15,082/13. 

Dynamos, Motors, and Transformers: Price [Dynamos for 
vehicle lighting] 19,345/12; Hotmes [Brush holders] 22.985/12 ; 
THomas [Motors] 26,396/12; Ercuerts, CoNGpoN & Muir, and 
Muir [Electric braking of motors] 27,482/12; Маѕсн. OERLIKON 
[Apparatus for winding] 14,635/13. 

Electrometallurgdy and Electrochemistry: Tee and Brame 
[Holding articles which are to be electroplated] 26.765/12; 
FARBWERKE VORM Merster, Lucrus and Ввбміхс (Obtaining 
nitrogen and nitrogen oxides simultaneously] 3,662/13. 

Ignition: Scuaar [Rotary distributors for  multi-cylinder 
engines] 22,438/12; 'THonEsEN and Orsen [Magneto driving] 
24.691/12; “Maram” Motor Apparate Ges. [Magneto] 1.093/13; 
Royer [Electrically-heated igniters for internal-combustion en- 
gines] 7,302/13; Reprern (Julius-Pintsch A.G.) [Railway 
vehicle gas lamp control] 15,080/13. 

Switchgear, Fuses, and Fittings: Berry and MARKHAM 
[Switches] 22.118/12: Green [Control of electrically-driven 
mechanisms] 22.646/12; Recorp [Terminals] 763/15; HinsT and 
SrRACHAN [Interlocking switchgear with box lids] 2.636/13; 
Hovraxp [Relavs] 10,472/15; Curcer [Timing gear for switch 
operation] 10,559/13. 


Telephony and Telegraphy: ELLERO [Transmission of" pictures] 
24,758/12; Нил, [Selective signalling] 2,612/15; Sıemens & 
Hauske [Supervisory circuits] 7,531/13; Тномрѕом (Ges für 
Drahtlose Telegraphie) [Receivers for wireless] 8,821/13; 
BavniscH [Reels for laying field telephones] 17,563/13. 

Traction: Bercman [Automatic equalisation of tramway and 
railway loads] 14,846/12. - 

Miscellaneous: Severy and Sıxcrar [Vibratory musical in- 
struments] 19,868/12; Нпл, [Alarms for engines and machines] 
22,412/12; Hanson, Lancston and E.P.8. Co. [Miners' safety 
lamps] 22,738/12; Lowe [Primary cell electrolyte] 27,634/12; 
КАВКАЗ [Advertising] 29,892/12; Аснемвасн [Primary cells with 
gelatinous electrolytes] 832/13; Leavirr [Gyroscopic steering of 
torpedoes] 6,163/13 and 7,160/13. 


' The following Specitications are open to Inspection at the Patent 


Office before Acceptance, but are not yet published for sale. 

Dynamos, Motors, and Transformers: HARTMANN [Packing 
joints of metal vapour A.C. rectifiers] 20,300/13. 

Electrochemistry: Soc. ANON. LOXHYDRIGUES Frawcarse ( Elec- 
trolysis of water] 18,818/13. 

Telephony and Telegraphy: Влгѕплте (Transmitter for wire- 
less] 15,675/13; [Receiver for wireless] 15,674/13; ENIUS 
[Switching system for order wire uni-directional telephone 


service between two exchanges] 21,735/13; Siemens & HALSKE 
[Semi-automatic telephone systems] 21,766/13. 
Miscellaneons: | RABBIDGE [Absorbents for dry batteries] 


19,785/15; Отто [Remote control of marine or aerial torpedoes 


for manceuvring] 21,212/13. 


Application for Amendment of Specification 

19,763/12. High-Frequency Currents for Wireless. W. 
Duster. It is desired to correct a clerical error in Fig. 6 of 
the drawings accompanying this specification, which was 
abstracted in ELECTRICAL ENGINEERING, August 2lst, p. 481. 


Opposition Entered to Grant of Patents 

19,965/12. Ignition Magneto Pole Shoes. О. Влхвтзсит. 
The specification describes designs of pole shoes for giving a 
m ark for advanced or retarded positions. 

1,4 A3 and 1,439/13. Electrolysis. H. M. Du Bors. The 
process described is for the production of caustic soda by the 
electrolysis of sodium chloride. The electrolyte flows from 
anode to cathode through a gas-proof seal, and then across the 
electrolytic field within a space between the cathode and a porons 


diaphragm. 
2,610/13. Private Telephone System. Е. A. GRAHAM and 
W. J. Rickers. Either one of a pair of stations can call the 


other. The call is reproduced at the calling station. 


Expiring and Expired Patents 
The following Patents expire during the current week, after 


life of fourteen years :— 

21,554 and 21,355 of October 25th, 1899. Meters. Н. Anon 
and Тнк Aron Erecrricity Meter. The first specification gives 
а construction for an automatic electric winding m | 
for clock trains, &c. The construction given is an improvement 
on that first described in specification No. 24,876 for 1894. The 
second specification di bci & method of metering for three- 
phase installations with four conductors, in which only three 
conductors are utilised, together with the pressures from them 
to the fourth conductor. From the sum of these readings, the 
action of the current in the third conductor combined with the 
sum of these same pressures is deducted. In a clockwork meter 
a third coil is arranged between two pendulums, and simul- 
taneously affects them, in addition to the individual currents 
acting on them. In a motor meter, two separate magnet coils 
act on two armatures, so that one is influenced by one current, 
the other by the second current, and both by the third current. 
The following are the more important Patents that have become 

void through non-payment of renewal fees. 

Distributing Systems, &c.: В. G. Lamus [Running commutator 
motors off three-phase supply] 12,418/05; B. T.-H. Co. (4.E.G.) 
[Haulage, rolling-mill, and s'milar systems] 14,161/08. 

Dynamos, Motors, and Transformers: Union ELEKTRICITÄTS 
Ges. [A.C. commutator motor brushes of equal potential are 
separately supplied] 13,283/04. 

Electrochemistry: C. Mason [Oxidisable metals are given a 
metallic coating before the final electro-deposit] 13,715 /08. 

Incandescent Lamps: Н. Kvuzer one uirted metal 
filaments] 15,017/07; B.T.-H. Co (G.E. Co., U.S.A.) [Tungsten 
filaments are made by replacing the carbon of carbon filaments 
by tungsten in a vacuum furnace and sintering] 15,367/07. 

Instruments and Meters: E. Weston [Moving coil portable and 
pocket volt and ampere meters] 14,547/02. 

Telephony: B.T.-H. Co. (С.Е. Co., U.S.A.) [Homopolar 
is used as generator or converter for power supply] 14,789/06. 
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us to explan here the numerous 
advantages and uses of the D.G. 
Adjustable Reading Lamp. We have 
therefore compiled a small folder giving 
illustrations and diagrams of the Lamp, 
detailing the cleverly constructed Re- 
volving Shade, and the benefits to 
the eyes derived from its use, the _ 
scientifically designed Reflector, etc. 
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STUDY 
PIANO 

DESK 

LAMP 


Se 


Write or ‘phone for a supply of 
this literature with your name 

and address overprinted free 
of charge. | 


This is only 
ONE LAMP, 
but can be 
adapted to the 
above uses 
and more. 


MANCHESTER: 47, Spring Gardens. 


PRICE 


LONDON: 1, Felix Street, S.E. 
DRAKE n 
N | 


(3700, City.) 


AND 
£] 4s. GLASGOW : 50, Wellington Street. 
| GORHAM (2198, Argyle.) 
Hr ы LIMITED LIVERPOOL: 37, School Lane. 


Lamp Adaptor. (754, Royal.) 
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ASSURANCE COMPANY, LIMITED. 


ESTABLISHED 1782. 


Head Offices: 19 & 70, LOMBARD STREET, LONDON, E.C. 
TOTAL FUNDS EXCEED CLAIMS PAID EXCEED 


£15,000,000 £90,000,000 


CHAIRMAN: RT. HON. LORD GEORGE HAMILTON, P.C..G.C.S.1. 


FIRE - LIFE - ACCIDENT - MARINE 


Loss of Profits following Fire, Workmen’s Compensation, 
Fidelity Guarantee, Burglary, Trustee and Executor, &c. 
ELECTRIC LIGHTING. 

The Company has always encouraged the development of Elec- 
tricity, and the well-known ‘‘ Phoenix Fire Office" Rules for 
Electrical Installations are in use throughout the world. Copies 
will be supplied free on application to Head Offices. 
General Manager: Sır GERALD Н. RYAN. 


ELECTRICAL PORCELAIN The Micanite & Insulators Co. „Ltd 
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JAMES MACINTYRE & CO., LTD., 1*9 
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£9 
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FLECTRICALW 
lus uiu, 


Chiswell Works, 122-124, GOLDEN LANE, E.C. | WESTMINSTER. 


WHEATSTONE 
Automatic . Apparatus 


Transmitters & Receivers 


Working up to 400 words 
per minute 


PRICES ON APPLICATION 


The India Rubber, Gutta Percha and Telegraph Works Co., Ltd. 


Head Offices: 
106, Cannon Street, London, E.C. 
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‘Silvertown, London, E. 
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LOCAL NOTES | 


Acton: Electricity Undertaking.—A statement prepared by 
the Borough Treasurer says that last year the number of 
units sold under the agreement with the Metropolitan Electric 
Supply Co. was 1,306, 941, compared with 760,696 in 1910-11, 
the final yeur of working by the Council. The position of 
the undertaking was regarded as satisfactory, but one of the 
two opponents of the sale to the Company took the oppor- 
tunity of reminding the Council that they had done a foolish 
action in parting with the undertaking. 

Ayr: Electricity Accounts.—The net profit on the electricity 
undertaking last year was £241, against £755 in the previous 
year. The gross revenue, however, was £316 in advance of 
the provious twelve months, and satisfactory increases in all 
departments were reported. 

Birmingham: New Power Station.—A start will eios be 
made with the foundations of the new 100,000.kw. power 
station at Saltley, to which reference has already been made 
in these columns. 

Carnarvon: Electricity Undertaking.—The National Elce- 
tric Construction Co., which is running the local clectricity 
works under lease from the Corporation, has found it neces- 
sary to increase the price of current for lighting purposes 
from 5d. to 6d. per unit. To this the Corporation has taken some 
exception, as when the works were first started the Company 
stated that there was very little likelihood of the price being 
increased beyond 5d. ‘In reply, the Company state that they 
have up to date lost £7,000 on the working of the under- 
taking, and that the step they have taken is as much in the 
interests of the Corporation as of the Company, as under 
the terms of the lease the Company has to meet the capital 
charges on the monev borrowed by the Corporation. 

Dover: Bulk Supply.—The South-Eastern Electric Power 
Co., which 1з developing works at Tilmanstone, has offered 
to supply the Corporation in bulk. The Borough Electrical 
Engincer estimates that an expenditure of £4, ,500 will be 
necessary on converting plant for dealing with the Company 's 
11,000.volt supply. Consideration of the matter has been 
adjourned pending further information from the Company. 

Hebburn: The Trouble with Electric Cables.—It is antici- 
pated that the Board of Trade inquiry with regard to the 
trouble experienced some time ayo in Hebburn from the 
electric cables will be held in London. Experiments are 
being carried out upon samples of bitumen used in the dis- 
tricts for the purposes of this inquiry. 

Manchester: Electric Supply.—1t is srobable that in an 
omnibus Bill to be promoted by the Corporation next session, 
powers will be asked to purchase the Trafford Power & Light 
Supply (1902), Ltd., which will, of course, give the Cor- 
poration powers to supply in Trafford Park. 

Newport (N.B.): Purchase of Electricity Works.—There 
is a suggestion that the Town Council should purchase the 
electricity undertaking belonging to the adjoining township 
of Wormit. 

New ‘Zealand: Licensing Wiremen.—The Wellington 
Council has adopted a bye-law providing that no person shall 
undertake electrical work in the city unless licensed as a 
master wireman or journeyman wireman. 

Pontypridd: Cooking.—Messrs. Gillespie & Beales, of Amber- 
ley House, Norfolk Street, Strand, the sole wholesale selling 
agents for ‘Tricity " cookers, have recently organised а sue- 
cessful demonstration of electric cooking with the ''Tricity " 
cooker. The lectures and demonstrations were given by Mr. 
F. S. Grogan, of the British Electric’ Transformer Co., Ltd., 
who interested large audiences twice a day during the past 
week. The interest and enthusiasm shown augurs well for 
the future of electrie cooking in this area, and the rapid 
development of a big cooking load on the Urban District 
Council's mains is likely to occur. In an appreciative para- 
graph, the Glamorgan Free Press refers to ‘‘ the perfect results 
which arg unfailingly attained without labour, worry, or 
care"; and adds that Mr. Grogan “scatters the bogey of 
expense to the four winds, and proves that the thrifty house- 
wife can gain all the unquestione «d advantages of electric cook- 
ing, ironing, &e., and actually show a saving in hard cash on 
the ycar's expenses.” 

Swinton: Street Lighting.—It is proposed to extend in- 
candescent lighting to all the tram routes, two 50-c.p. lamps 
being fitted to each span wire. The estimated cost is put at 
£192 per annum, compared with £269 for the present gas 
lamps. 

West Ham: Electrical Bulletin.—The October issue of the 
West Ham Corporation electrical service bi-annual bulletin 


contains an interesting article on electric vehicles, and de. 
scriptions of the electrically-driven machinery in a.pianoforte 
factory, a laundry, and a cycle and motor-car repairing 
works. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Bedford.—A 1,000-kw. mixed-pressure turbo-alternator with 
exciter and condensing plant, also water-tube boiler with 
mechanical stoker апа epal.handling plant, is required. 
Chairman, Electricity Committee, November 12th. (See 
advertisement on another page.) 

Bitterne.—An clectric lighting proposal by the Southampton 
Corporation is to be further considered. 

Burnham.—Dr. J. A. Purves, who is promoting a local 
company for the supply of electricity, communicated to the 
Council a short time ago that unless the capital were reduced 
by ubout £1,000 by placing overhead wires instead of under- 
ground mains, the company could not be floated. The Council 
nas now been informed that all the shares in the company 
have been taken up, and that the original scheme for under- 
ground mains will be carried through. 

Egypt.—The PFgyptian Government requires six 3,950 
k.v.n. and five 875 k.v.a. three-phase 5,000-volt gencrators, 
switchboard, sub-stations, and a 40,000-volt transmission line. 
Consulting Engineers, Messrs. Harper Bros. & Co., 18 St. 
Helen's Place, B.C. 

Ellon.—The proposed electric lighting scheme by Messrs. 
T. Smith & Co. is to be carried out. 

Fleetwood.-—A loan of £2,500 for electrical extensions is to 
be applied for. | 

Hindley.— A loan of £2,500 for electrical extensions is to 
be applied for. 

India.—The Allahabad Club requires а generating plant 
consisting of oil engine and 20-kw. dynamo, together with 
battery. (See an advertisement on another page.) 

Kenilworth.—A consulting engineer is to be engaged to 
advise upon an electric lighting ‘scheme. 

Knaresborough.—An electric lighting scheme, utilising the 
water power at a local mill, is to be reported upon. 

Maidstone.—A I.G.B. inquiry was held last week concern- 
ing a loan of £6,120 for plant extensions. 

Manchester.—'I'wo 5-ton electric derrick cranes. 
Elsinore Road, Old Trafford. 

Moffat.—The Council has abandoned ‘an electric lighting 
scheme involving the use of water power, ‘but is negotiating 
with regard to an alternative proposal. 

Newport (Mon.).—A loan of £10,772 has been sanctioned. 

Norwich.—A L.G.B. inquiry was held last week concerning 
a loan of £25,000 for electrical extensions. 

Pickering.—The proposed electric lighting scheme is to be 
further considered by the Council. 

Rathmines.—A 400-kw. generating set (tandem dynamos). 
Borough Electrical Engineer, November 4th. 

Rawtenstall.—A loan of £10,000 for plant and mains ex- 
tensions is to be applied for. 

Rhyl.—A loan of £3,900 for the purchase of an additional 
Diesel engine set is to bo applied for. 

Tasmania.—Oil-cooled. transformers, unde Rodi cable, 
and H.T. switchboard are required by the Launceston City 
Council. Copy of the specification may be seen at 
73 Basinghall Strect, E.C. | 

Trowbridge.-—Messrs. Samuel Salter & Co., Stone Mills, 
require а 200-ampere 115-volt dynamo and switchboard ; also 
wiring for 250 lights. - 

Warrington. A 2 ,000.kw. — turbo-alternator, 
plant, &e., and water-tube boiler. | Borough 
Engineer, October 28th. 

Watford.—A loan for three years’ requirements of mains 
and services, to include also dealing with the Council's exten. 
sion order granted last session, is to be applied for. 


“В. Carlyle, 


condensing 
Electrical 
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The following particulars relate 6, new buildings about to Бе 
erected, or sm alterations and extensions in existing 
buildings. Wsring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Barnsley.—New theatre, Doncaster Road. 

Blackburn.— New fire station (£24,960). 
Stirrup, Richmond Terrace. 

Groydon.—Thirty-four houses in Meadvale Road. A. J. 
Fraser, 1 Mortimer Road, West Ealing. 

Dundee.—New school. Architects, Maclaren, Son & Sowter, 
10 Reform Street. 

London: Islington.—An electric lighting scheme has been 
adopted for the two workhouses and school belonging to the 
Guardians. The estimated cost is £3,372. 

Ninety-five lighting points in Colebrooke Row Special 
School, and 180 lighting points at Chelsea County Secondary 
School. (See an advertisement on another page.) 

Halifax.—New theatre. 

ipswich.—Additions to isolation hospital. 
Munro Courtley, The Thoroughfare. 

Lowestoft.— New school. 

Sheffield.— Additions to north-east · wing, University of 
Sheffield. Architects, Gibbs, Flockton & Teather, 15 86. 
James Row. 

Swansea.—New sanatorium. 

Margate.— New fire station. 


Miscellaneous 
Banbridge.—Tenders are invited for public lighting for three 
years. Town Clerk. 
w.—Twelve months’ supply of stores, including elec- 
trical machinery for the Caledonian Railway Company. 302 
Buchanan Street. | 
Russia.— British firms desiring to tender for electric light- 
ing on the Russian State railways should notify the Minister 
for Ways of Communication, St. Petersburg. 


Architect, W. 


Architect, H. 


TENDERS RECEIVED AND ACCEPTED 


Cleethorpes.—The contract for prepayment meters hae been 
placed with Messrs. Chamberlain & Hookham. 

South Africa.—The South African Railways & Harbours 
Administration has accepted the tender of the A.E.G. Elec- 
trical Co. of South Africa for the supply of 36,000 train- 


lighting lamps. 


APPOINTMENTS AND PERSONAL NOTES 


| 
t 


| 

Mr. H. F. Osler, late Chairman of Messrs. F. Osler, Ltd., 
electrical fittings makers, of Birmingham, has, after making 
а number of bequests, bequeathed one-third of the ultimate 
residue of his estate to the Birmingham University. 

Mr. Arthur Chamberlain (brother of the Rt. Hon. Joseph 
Chamberlain, M.P.), who died last week, was Chairman of 
Chamberlain & Hookham, Ltd. 

Mr. W. H. Hulhall, who was formerly associated with 
Siemens Bros.' Dynamo Works, Ltd. (Dalston) as traction 
lamp expert, has been transferred to the Glasgow branch to 
handle their general electrical business in that district, 

Mr. L. Lee, Chief Meter Inspector to the Watford U.D.C., 
has resigned, and Mr. V. A. Woodland, at present Assistant 
Meter Inspector, has been promoted. 

An engine-room assistant is required in the Stepney Electri- 
city Department. (See an advertisement on another page.) 


MISCELLANEOUS BUSINESS NOTES AND 
| TRADE ANNOUNCEMENTS 


- = ——e — . 


Price of Copper.— Messrs. George Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was £78 
to £78 10s, (last weck, £76 to £76 10s.). 

Metal Filament Lamps.—Pope's Electric Lamp Co. (Hyth 
Road, Willesden) are issuing the following letter to their cus- 
tomers :—'' After many verbal threats of proceedings, which 
we were unable to trace to a definite source, we have at last 


been asked in writing for the names of our solicitors. We 
therefore expect, and indeed welcome, legal dires 1G and 
would remind our customers our indemnity holds good." 

Ghent Exhibition Award.—The Grand Prix awarded to 
Ferranti, Ltd. (see page 584 of our last issue) was for an 
exhibit including & high tension three-phase motor panel of 
the totally enclosed interlocked type, such as they supply 
in large quantities for works, sub-stations, &c. 

A New Gable Works.—The Macintosh Cable Co., Ltd., 
have installed a complete plant for the manufacture of high- 
and low-tension paper-insulated lead-covered cables, and 
inquiries addressed to the following from the districts indi- 
cated will receive prompt attention :—South of England: 
Gillespie & Beales, Amberley House, Norfolk Street, Strand, 
London, W.C. Manchester and District: Chas» Macintosh & 
Co., Ltd., Cambridge Street, Manchester. 
District: W. Rickard, Dale Street, Liverpool. Newcastle 
and District: F. H. Morley, Star Buildings, Newcastle-upon- 
Tyne. Ezport inquiries: F. Hardy-Smith, 19-21 Fore Street 
Avenue, London, EG The new company is financially con- 
trolled by Messrs. Chas. Macintosh & Co., Ltd., and the 
works and registered offices are situate in Rice Lane, Walton, 
Liverpool. 

Gillespie & Beales.—This firm, by taking up the sole selling 
agency for the south of England for the Macintosh Cable Com- 
pany, have made a new departure, as their agencies have so 
far not included one for heavy lead-covered paper cable. Their 
agencies, together with their business, as factors for some of 
the leading electrical firms, and their third department, vis., 
that of expert buyers for foreign and colonial clients, now cover 
a very wide field in the electrical industry. 

Ediswan Advertising.—The Edison & Swan United Electrio 
Light Co. аге carrying out a wide and effective advertising 
campaign. A fine new poster has appeared on the hoardings, 
designed by Francis Barraud, and in rich oriental colour- 
ing. The subject-matter is explained by the inscription: 
"Sun Worship—A Pardonable Error." А more E 
appeal to attention is being made by postca with 
an Ediswan lamp and suitable wording printed in front; 
these are being sent out in batches to customers and 
other friends with their own address printed at the back, so 
that they may use them and assist Ediswan lamp publicity. 
Some compact cases of paper matches for the waistcoat pocket 
are being distributed also, each match bearing a reminder of 
Ediswan activities, and last but not least, some of the firm's 
friends have received an ingenious two-blade pocket knife 
which contains an 18-in. steel spring tape measure, reading 
both in inches and centimetres—an extremely neat and well- 
made arrangement. 

Removal.—We have been asked to announce that Haseltine, 
Lake & Co. have recently removed to 28 Southampton Build- 
ings, W.C. All correspondence should bear this address. 


COMPANIES’ DIVIDENDS, REPORTS, 


MEETINGS, &c. 


Drake & Gorham.—The report and accounts given in our issue 
of October 9th, page 576, were adopted at the meeting last 
week. Mr. B. M. Drake, who presided, referred to the com- 
pany's share of the better-class work during the year, and 
expressed regret that at present no diploma or examination is 
necessary for plumbers and men of other trades to qualify for 
carrying out electrical wiring work. The best protection for the 
public was to deal with old-established firms who had a reputa- 
tion to maintain, even thouch this might mean having to pay 
a slightly higher price for of course considerably better quality 
work. In conjunction with Colonel Holden, a semi-automatic 
generating set had been designed, and was now under test. The 
company had also, he said, made arrangements for supplving 
electric cars. and he anticipated that this would develop into a 
large business. 

Wireless Electric Light Co.—Some time ago we announced the 
incorporation of this company, which, we now learn from the 
Financial News, is to acquire certain British patents from Otto 
Markiewicz, the British Thomson- Houston Co., Max J. Stoeck, 
and Richard Н. Markiewicz. The purchase consideration is 
£18.000. payable in £5,000 in cash to the В.Т.-Н. Co.. and 
£1,500 in cash, and £14.500 in shares to the others. J. F. 
Gilmore, the promoter, is to receive 252.000 in cath and shares 
in repayment of moneys paid by him on behalf of the company. 
First directors are E. Wilding, Chartered Accountant, 47 Vic- 
toria Street. S.W., J. Е. Gilmore (same address), and M. J. 
Stoeck, 19 St. Dunstan's Hill, E.C. 

Metallic Seamless Tube Co.—A 20 per cent. dividend is recom- 
mended for the past year, carrying forward £2,887. 
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| SUMMARY 


THE introduction of tungsten lamps in Bristol 
resulted, in 1909, in an increase of 50 per cent. in the 
average illumination of consumers’ premises, but the 
cost of a service (exclusive of meter), is £3 8s. for an 
average revenue of 855. per annum. (Page 600.) 


AT the last meeting of the “Point Fives," Mr. C. 8. 
Davidson explained that, owing to the lack of a sales 
and hire department at Barnes, the introduction of 
the tariff had not produced such a diversified load as 
was hoped. .(Page 600.) 

A CORRESPONDENT refers to a push button emergency 


motor stopping system recently described іп our 
columns. (Page 600.) 


Mr. C. Vernier, in his address as Chairman of the 
Newcastle Section of the Institution of Electrical 
Engineers, maintained that the waste gases from coke 
ovens апа blast furnaces would be suthieient for the 
supply of electricity for the whole of the United 
Kingdom. He referred to the power companies wita 
municipal shareholders in Germany, and concluded 
with an interesting review of the overhead line question. 
{Page 601.) 

SoME difference of opinion was expressed at the 
Institution of Mechanical Engineers on Friday, as to 
the economy of electrical driving for flour mills. One 
speaker mentioned a case where the output was in- 
«creased by 74 per cent. since the use of clectric power 
was commenced. (Page 602.) 


WE give some notes on the work of the late Dr. H. 
Aron. (Page 602.) | | 

A NEW water-heater, controlled by a thermostat is 
described. (Page 602.) 

An Electrical Exhibition is now being held at 
Glasgow, at which most of the leading electrical firms 
are represented. (Page 603.) 

SOME new accessories for the Henley Wiring System 
are illustrated. (Page 604.) 

ADVICE is given in our questions and answers 
columns regarding the treatment of a dynamo which 
does not give its correct voltage. (Page 605.) 

A NEW table lamp, a form of enclosed fuse, and an 
electrically driven pump are illustrated on page 606. 

HicGn-rENSION D.C. traction is being adopted on the 
Canadian Northern Railway. (Page 607.) 

AN international commission to carry out experi- 
oy in wireless telegraphy is being formed. (Page 
607. 

AMONG the specifications published by the Patent 
Office last week was one by H. Leiser for a method 
of producing tungsten which can be drawn into fila- 
ments for incandescent lamps. Opposition has been 
entered to the grant of a patent to the B. T.-H. Co. for 
a method of annealing silicon steel. A number of 
important patents expire during the coming week after 
a full life. Included is one by H. Bremer, covering 
the addition of a flux to flaming arc carbons, and one 
by F. Braun covering the use of a jigger transformer 
in wireless transmitting circuits. (Page 608.) 

A ХЕТ profit of £3,477 has been made on the Brad- 
ford electric supply undertaking.—New electric supply 
schemes are under consideration аё Coniston, Llanfair- 
fechan, Teigninouth, Waterford, and Whitstable.— 
The Lytham Council has decided not to take bulk 
supply from St. Anne’s.—An electrical exhibition is in 
progress at Sheffield.—A strike of wiremen is in pro- 
gress at Manchester. (Page 609.) 

Loans for extensions are under consideration at 
Bolton, Leicester, and Salford. , Cables are required at 
Fleetwood. a gas-driven generator at Ormskirk, and 
stores at Grimsby. (Page 610.) | 


Faraday House O.S.A.— The annual smoking concert of the 
Faraday House Old Students’ Association has been fixed for 
Friday, December 5th, at the Holborn Restaurant. The 
President, Mr. Haydn T. Harrison, will occupy the chair. 


Electrical Trades’ Benevolent  Institution.—On Saturday, 
November 22nd, the Garrick Dramatic Society are giving à per- 
formance of The Voysey Inheritance at the Royal Court Theatre. 
Tickets for all parts of the theatre should be obtained from 
Mr. F. B. О. Hawes (18 Park Mansions, Vauxhall Park; S.W.). 
Mr. L. G. Tate (20 Bucklersbury, E.C.), or members of the com- 
mittee of the E. T.B.1.. as the arrangement is that the Institution 
only benefits by the tickets so sold. It is hoped that the receipts 
mav be considerably in advance of last year’s, when, it will be 
remembered, the Garrick Dramatic Society gave a fine perform- 
ance of The Second Mrs. Tunqueray, which was thoroughly 
enjoyed by a full house. 
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ARRANGEMENTS FOR THE WEEK · 


FRIDAY, OCTOBER 51зт. | 
Batti-Wallahs* Society. 
7.45 p.m. Smoking concert at Holborn Restaurant. 


TUESDAY, NOVEMBER 4тн. | 
Institution of Electrical Engineers: Manchester Section. 
7.30 p.m. At Midland Hotel. Address by the Chairman, 

Prof. E. W. Marchant. Smoking concert to .follow. 
Institution of Civil Engineers. 
8 p.m. Address by the President, Mr. A. G. Lyster. 


THURSDAY, NOVEMBER бтн. 
Institution of Electrical Engineers: Yorkshire Sectton. 
7.15 p.m. At Hotel Metropole, Leeds. Reception and 

Address by the Chairman, Mr. W. B. Woodhouse. 
Smoking concert to follow. 


The London Electrical Engineers. 


MoNDAY, NOVEMBER 3RD.—A. Company. Technical Instruction, 7 to 10 p.m. 

TUESDAY, NOVEMBER 4TH.—JB. Company. Technical Instruction, 7 to 10 p.m. ; 
Meeting of N.C.O.’s at 5 p.m. 

WEDNE-DAY, NOVEMBER 5TB.—Reeruils only. Infantry Drill and Technical 
Instruction, 6 to 10 p.m.. Sergeants’ Mess. —Meeting in Mess Room at 7.30 p.m. 

TRURSDAY, NOVEMBER ÖTH.—C. Company. Technical Instruction, 7 to 10 p.m. ; 


Meeting of N.C.O.'s at 7 p.m. . . 
FRIDAY, NOVEMBER 7TH.—D. Company. Technical Instruction, 7 to 10 p.m. ; 


Meeting of N.C.O.'s at 7 p.m. 
HATURDAY, NOVEMBER 8TH.—Headquarters open from 10 a.m. till noon. 


THE HALF-WATT LAMP PANIC 


F Mr. H. Faraday Proctor had read the articles which 
Ins appeared on the half-watt lamp in ELECTRICAL 
ENGINEERING during the past few weeks, particularly the 
one published in our issue of October 9th, we should have 
been deprived of an interesting portion of his Chairman's 
address to the Western Section of the Institution of Elec- 
trical Engineers last Monday. He would have realised that 
the half-watt lamp cannot displace the 1}-watt lamp as 
rapidly as this has displaced the 34 watt per candle. The 
tungsten lamp appeared on the market in sizes of about 
50 c.p., and the only impediment which prevented the 
immediate production of the smaller sizes was the mechanical 
difficulty of making finer filaments. The nitrogen-filled half- 
watt lamp will in the first instance have a minimum candle- 
power in the neighbourhod of at least 300, and the research 
work which has led to its evolution has shown that lamps 
of ordinary domestic candle-powers constructed on the same 
principle would have a poorer rather than a better efficiency 
than the one-watt lamp. Nevertheless, Mr. Proctor's data 
as to the effect of the introduction of the tungsten lamp 
in Bristol, although unnecessary to allay & half-watt panie, 
are distinctly interesting. 

In 1909 a careful comparison was made of the consumption 
of electricity by a large number of consumers in Bristol who 
had installed tungsten lamps throughout their premises, with 
that of the same consumers when using carbon filament 
lamps. Care was taken to ascertain that the results were 
directly comparable. The result showed an economy to the 
consumer (averaged) of 53°8 per cent. Since, however, the 
tungsten lamp represents an economy of about 68'5 per cent., 
it was evident that those consumers on the average had 
increased the candle-power installed by about 50 per cent. 
It is further interesting to note that after a lapse of four 
years, the proportionate figures still hold good. Thus the 
average consumer has been educated up to require illumina- 
tion 50 per cent. in excess of that with which he had been 
satisfied previously. 

But Mr. Proctor is still rightly concerned as to the dis- 
proportionately high eost of the consumers’ service connec- 
tions in view of the advent of the small consumer, who 
requires only a few of the more economical lamps on his 
premises. In Bristol the present cost of connecting premises 
adjoining the mains is £3 8s. (exclusive of the cost of the 
meter), and the average revenue per connection—derived 
from 20 per cent. of the lighting consumers—amounts to only 
Jos. per annum. 

Mr. Proctor's address, which dealt with a variety of other 
topics, from purely local matters to the proper duties of the 
Institution, and from the standardisation of 2-pin plugs aud 
catalogue sizes to the Daylight Saving Bill, will probably 
appear in full in the Institution Journal early in December. 


Finsbury Technical College O.S.A. Dinner.--The Annual 
Dinner of the Finsbury Technical College Old Students’ Associa- 
tion has been fixed for Saturday, November 15th, at the 
Trocadero Restaurant. Mr. Н. A. Humphrey will take the 
«hair, and in addition to the musical programme, intervals to 
allow members to meet and converse have been arranged. Mr. 
Н. F. Knight (14 Old Queen Street, Westminster, S.W.) will 
be glad to receive applications for tickets, which are priced at 
5s. 6d. each. 
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THE “ POINT FIVES” 


MEETING of the ‘ Point Fives” was held on Friday, 

October 17th, at the " B. & К.” electric restaurant, when 
Mr. S. T. Allen (Wolverhampton) and Mr. A. Н. Shaw 
(Шога) were elected members of the Society. The qualifica- 
tions necessary for membership were discussed, but it was 
avreed that no alteration be made in the present arrange- 
ments. During the evening a new type of light-weight oven 
and grill which was designed by Mr. Н. S. Downe, was 
examined by the members present and favourably commented 
on. Fifty of these ovens are going through the B. & К. 
Accessories Co.'s workshops at the present time. In the 
course of his five-minute address, the Chairman, Mr. C. S. 
Davidson (Barnes), lamented that, unlike his predecessors 
in the chair, he could not record any very striking result of 
his department's increased activities due to the introduction 
of the point five tariff. This he attributed to the fact that 
he could not maintain a sales and hire department. Since 
the introduction at Barnes of the tariff from which the Society 
took its title, some ten per cent. of his consumers had 
elected to be charged on the rateable value basis, and he 
had received innumerable inquiries regarding the hire and 
purchase of all classes of apparatus. But owing to his in- 
ability to hire cookers, the result had been the installation 
of the cheaper classes of apparatus, such as radiators, in the 
proportion of about a hundred to one cooker. Thus they were 
selling cheap units without the anticipated advantage in 
diversity factor. He urged the Society to assist those local 
authorities who had not hiring powers to obtain them, aud 
thought that architects should be persuaded to do away with 
the present unsatisfactory system of fireplaces and substitute 
modern electric heaters. Thus there would be a saving in 
the cost of brickwork, registers, space, and decorations. 

The address was discussed, and а suggestion for co-operative 
action in regard to publicity matters made by the Association 
of Municipal Electrical Engineers (Greater London) was 
agreed to. These endeavours were, however, only regarded as 
teinporary, and the meeting expressed the opinion that every 
possible effort should be exercised to bring about a general 
publicity scheme from the electric supply industry. 

The next meeting (Chairman, Mr. A. H. Seabrook) was 
provisionally fixed for Friday, January 16th, at "'Tricity 
House." After the business meeting at 4 o'clock there is 
to be a dinner and discussion at 7 o'clock, to which each 
member may invite one or two guests. ` 


CORRESPONDENCE 
EMERGENCY SWITCH SYSTEMS. 
To the Editor of ELECTRICAL ENGINEERING. 


Dear Sik,—In reference to the description of an emergency 
push switch system in your issue of 23rd October, 1913, it 
may interest your readers to know that the method of first 
short-cireuiting the "no-voltage " coil of a starter and then 
opening the coil eircuit was originated by me and a colleague 
at least a dozen years ago, and it was successfully used at 
the time. I presume that the patent refers to details of the 
switch. 

The difficulty of reliably releasing the ‘‘no-voltage"’ соп 
of starters, when operated on the shunt field circuit, par- 
ticularly with large motors, is а very real one, and I have 
known seven-strand cables of substantial section to be run 
to the stop switch for this purpose with indifferent success. 

A better method which I devised is to arrange the “no- 
voltage " circuit as an independent shunt or lamp circuit, 
with the coil wound to about, say, 20 per cent. of the total 
voltage. Small wires can then be run any reasonable distance 
to the push switch for the purpose of short-circuiting the 
coil, and in many years' experience of this method I have 
never known it to fail. This method has now become the 
regular practice with some well-known firms. 

I may add that the term '' no-voltage release " is generally 
misconstrued. Originally it was intended to release the 
starter in the event of supply interruption, which was 
prevalent in early days, but the usual manner in which 
it is carried out, together with the present-day constancy 
of supply, has led to the assumption that it is primarily 
intended as a protection to the field excitation. 

The original interpretation seems to allow wider scope for 
the correct. solution of reliable emergency switch systems, 
and also provides more complete compliance with modern 
specifications and regulations. 

I am, yours faithfully, 
ARTHUR E. Gort. 

Southall, 

25th October, 1913. 


Ост. 80, 1918. 
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WASTE 


н ASTE" may be taken as the keynote of Mr. 

C. Vernier's address last week as Chairman of the 
Newcastle Section of the Institution of Electrical Engineers : 
waste by the continued employment of comparatively small 
electricity works with small load factors; waste of the oppor- 
tunity of remedying this ip the case of electrie power for 
railways; waste heat and waste gases from coke ovens and 
blast furnaces which would be sufficient to supply the whole 
demand for electrical energy in the United Kingdom; waste 
of capital on underground mains owing to the difficulties of 
obtaining overhead wayleaves; and waste of good dielectric 
by giving a thicker insulation than necessary to extra high- 
tension cables. 

Mr. Vernier produced some startling statistics. During 
the past ten уеагѕ the supply of electricity by power com- 
panies on the north-east coast of England has increased by 
over 3,200 per cent.; but an increase of 450 per cent. is 
the average increase for the whole country for the same 
period. Less than three per cent. of our electrical under- 
takings have a load factor of 25 per cent., and less than 
two per cent. have a works’ cost as low as 051. per unit 
sold. According to the last Census of Production, in 1907, 
104 million h.p. were employed in the factories and mines 
of this country, but the total plant capacity of the public 
electricity undertakings was only 14 million h.p. (which has 
increased only by about 4 million since that date). Private 
electric plants in 1907 were responsible for about 1 million 
h.p., that is to say, actually two-thirds the total of the 
public supply undertakings. In supplying electrical energy 
to work our railways, we must not, he said, add to our 
already too numerous generating stations by compelling the 
railway companies to erect their own; the electricity supply 
industry must be ready, for the ability to supply will create 
the demand. 

Mr. Vernier urged that further steps should be taken in 
the direction of turning all coal-fired generating plants into 
large power stations, interconnected as far as possible, and that 
all available sources of waste heat should be utilised. He 
estimated that if 80 per cont. of the waste heat in the gases 
from blast furnaces and coke ovens were employed, it would 
supply 1 million h.p. continuously, approximately equally 
contributed to by the two sources; but he pointed out that 
the share contributed by the coke ovens would under present 
conditions have to be discounted by 75 to 80 per cent., as 
the majority are of a type which does not allow any recovery 
of the waste рав. to be made. 

Germany is at present wrestling with this problem of the 
centralisation of power generation, and is putting down large 
stations for supply in bulk, many of them in connection with 
iron and coal companies, utilising waste heat from coke ovens 
and unsaleable qualities of fuel. But there a step far in 
advance of us has been taken. The co-operation of municipal 
authorities is being secured in some cases by buying out 
municipal undertakings upon terms advantageous to both 
sides, but more usually by giving these municipalities a 
financial interest in the power company. It may be remem- 
bered that this poliey was referred to by Dr. Ferranti in the 
course of а speech which created some sensation at the 
I.M.E.A. annual dinner last year (ELECTRICAL ENGINEERING, 
Vol. VIIT., p. 369). An instance quoted by Mr. Vernier was 
the municipality of Strasburg, which takes the whole of its 
supply from a power company, in which it owns a large 
number of shares, and from which also some seventy com- 
munes in Alsace-Lorraine are also supplied. As the result 
of the operations in 1909, the municipality received dividends 
and а share in the profits &mounting approximately to 
£38,000, which, after deducting 4 per cent. interest on its 
invested capital, left a balance of over £21,000 for the relief 
of rates. In other instances, groups of urban and rural 
authorities co-operating with a power company have the 
option of subscribing for 40 or 50 per cent. of the total 
capital of the company in ordinary shares or even in some 
cases, in preferential shares, with a fixed dividend and a 
further share in the profits. In either case, the municipalities 
are directly represented on the Board. 

It is perhaps in the United States of America, however, 
said Mr. Vernier, that the centralisation of eleetrie power 
production and distribution is making the greatest progress, and 
it is also remarkable that in that country the supply of elec- 
trical energy is chiefly in the hands of private enterprise. We 
have nothing to compare with the electric service in Chicago, 
with its maximum load of 230,000 kw. (which compares with 
20.000 kw. ten vears ago), or with more urban supplies, 
such as the Publie Service Corporation of Northern. Illinois, 


supplying 46,000 consumers in 150 communities, whose com- 
bined population is only one-half million distributed over 
a tract 150 miles long, and working on a system load-factor 
approaching 70 per cent. Another example is the Central 
Illinois Public Service Company, which is gathering into 
one о а rural district of 350 miles radius (larger than 
the United Kingdom), with a population of only а quarter 
of a million, whose present ninety local generating stations 
will shortly be replaced by a small group of modern central 
stations. 

American progress brought Mr. Vernier to a subject upon 
which many power company distributing engineers have strong 
opinions, namely, the difficulties which are placed in the 
way of overhead mains in this country. Without overhead 
mains such results as those in Illinois would have been 
impossible. Here, the only case in which overhead mains 
have been very widely employed has been in the North-East 
of England, where there are already 170 miles of such trans- 
mission lines, chiefly running at 20,000 volts. Mr. Vernier 
was therefore able to speak authoritatively on the difficulties 
in eonnection with these, as he has successfully overcome 
them to a large extent. The chief trouble is to obtain way 
leaves, and he envies the position in Italy and Switzerland, 
where it is possible to acquire them compulsorily. He 
despaired, however, of & similar state of affairs being possible 
in this country for some time to come, as even the Post 
Office experiences great difficulties in this direction. He 
attributed his success in the North to the fact that the 
interests of landowners there are largely bound up with the 
industries, whose needs the power companies supply, and 
that they are already well accustomed to way leave matters 
in connection with the mining industry. Moreover, statutory 
companies are in а better position in this respect than those 
working under the Electric Lighting Acts, as they have not 


.to obtain the consent of the local authority before erecting 


overhead lines. Mr. Vernier's reading of the Electric Light- 
ing Acts is that this veto applies not only to public streets, 
but also to overhead wires erected entirely on private land. 
The subject of overhead lines led Mr. Vernier into interest- 
ing matters of a more technical character. He put in a 
plea for a higher standard of design and workmanship than 
is common on our overhead line work. A great deal of the 
prejudice which exists against overhead wires, he maintained, 


_ urises out of the haphazard fashion in which much of it is 


only too frequently put up: crooked poles, neither set plumb 
nor in line, wires run with all sorts of twists and angles, 
and ugly cross-arms. Good overhead line work, he said, 
is entirely a matter of minute attention to details of design 
and contruction. The use of overhead mains, he explained, 
not only resulted in considerable saving in route length, but 
even, length for length, the capital cost of a first-class 20,000- 
volt overhead line was only approximately one-half that of a 
similar 20,000-volt underground cable; while if the pressure 
were raised to, say, 60,000 volts, at which pressure the use 
of three-core three-phase underground cables would no longer 
be possible, the capital cost per kw. would only be from 
one-fifth to one-sixth that of a 20,000-volt underground cable 
of equal section. The chief obstacle at present in the way 
of the adoption of higher pressures is, he said, the heavy 
cost of switchgear, as the average distance between switching 
points is small in this country. A further consideration is 
the practical impossibility of erecting an entirely continuous 
overhead system. This led to an examination of the high 
voltage cable position, and Mr. Vernier mentioned that no 
very notable advance in this respect could be recorded since 
the laying of the extensive 20,000-volt three-phase cable 
svstem in his district some seven years ago, except a large 
system of 30,000-volt three-phase cables laid in Berlin about 
two years ago (see ELECTRICAL ENGINEERING, Sept. 11th, 1913, 
p. 513), and some short lengths of 45,000-volt three-core 
three-phase cables in use in France. He could not foresee 
any possibility of exceeding these pressures for long lengths 
of cable on account of the heavy capacity currents and 
increased dielectric losses, which increase in proportion to 
the square of the voltage in cables, but are practically non- 
existent on overhead lines up to the limit of pressure at 
which corona effects take place. On the other hand, he 


saw no very obvious difficulty in constructing single-core 


lead-sheathed cables for three-phase working up to a working 
pressure of 80,000 volts between phases, i.e., nearly 50,000 
volts per cable with the neutral point earthed, for compara- 
tively short lengths used as an adjunct to overhead lines. 
He deplored, however, the still very incomplete knowledge 
of the science of eable design, and contended that the thick- 
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nesses of insulation required for E.H.T. cables was in many 
cases unduly liberal and purely arbitrary. For instance, 
although the potential stresses are relatively greater for a 
small core than for a larger one, and for a "'clover-leaf " 
than for a round conductor, yet our engineering standards 
demand thicker insulation on the larger sizes of cables, and 
permit the same thickness for cables of round and clover-leaf 
section. 

We have reviewed the main points of Mr. Vernier's most 
interesting address; the full text of it will appear in the 
Journal of the Institution of Electrical Engineers early in 
December. 


ELECTRICAL DRIVING OF FLOUR MILLS 


N the course of a Paper on ‘‘ Modern Flour-Mill Machinery ”’ 

at the Institution of Mechanical Engineers on Friday, the 
author, Mr. R. B. Creak, said that although electric driving of 
flour mills was making some headway, it had been demonstrated 
that current must be obtained at about 0:44. per unit before it 
could compete successfully with steam. Flour mills offered no 
neld for individual driving, as the machines must run together 
as a complete plant. The usual ү was to put down a motor 
for driving the wheat-preparing plant, one for driving the roller- 
shafts on the bottom floor, and one for driving the upstairs 
line-shafting. There were about a dozen flour-mills driven by 
electric power at present in this country, and these reported very 
favourably on the system. Greater regularity of speed is one of 
the claims made for electric driving, and this was a matter of 
very great importance where so many separations were effected 
by the use of delicately adjusted air-currents. 

There was some difference of opinion in the discussion on the 
question of electric driving. The President (Sir Н. F. Donald- 
son, K.C.B.) asked whether the author, in arriving at his figure 
of 0:44. per unit, had credited the electric drive with the saving 
in land, compared with steam, through the absence of the boiler- 
house and chimney, and also the various other savings in other 
ways. Mr. C. J. Robinson declared solidly for the electric 
drive, and mentioned the case of a mill where not only was the 


output 74 per cent. more than with steam, but the product was | 


finer owing to the delicacy of adjustment of the air currents and 
the uniformity of power to be obtained with electric power. 

Mr. Horace Boot, on the other hand, disagreed that electric 
driving was the best, although he would like to agree. He had 
had recently to go into the question very carefully for a large 
mill, and, ор an up-to-date steam equipment with ''Uni- 
flow" engine, superheaters, and high-pressure boilers, he calcu- 
lated that electric power must be supplied at O'53d. per unit to 
compete. The capital charges for an electric power plant at the 
mill were £7,000, and the running costs £35,800 per annum, 
against capital charges of £2,704 and running charges of £6,000 
per annum if power was purchased at jd. per unit. For steam 
plant the figures were £5,890 and £3,395 respectively. 

In his reply the author said that his figure of O'4d. per unit 
did not include any advantage in respect of the saving in land, 
but it included capital costs, depreciation, and repairs mainten- 
ance. He believed’ that there were situations, such as London, 
where land was dear, where the electric drive was the only 
thing ; but where land was cheap, steam would be the cheapest. 
He confessed his surprise that a 7j per cent. saving had been 
obtained in an electrically driven mill. 


THE LATE DR. ARON 


E have received from the General Electric Co., Ltd. 

(67 Queen Victoria Street), an interesting biographical 
sketch of Dr. Hermann Aron, whose sudden death on 
August 29th at Homburg was recorded in ELECTRICAL 
ENGINEERING, September llth, page 512, written by some 
engineers who were connected. with him during his life's work. 
Dr. Aron's work on electrical measurement dates from as early 
as 1884, when electric light and power production was in ita 
infaney, and the electrolytic meter of Edison was the only prac- 
tical supply meter in existence. In searching to improve upon 
this. Aron conceived the happy thought of influencing the swing 
of the pendulum of a clock by the passage of an electric current, 
and of basing his calculation of the consumption of energy upon 
the acceleration of this clock, compared with one not so affected. 
The state of electrical measurements was at that time very 
primitive, and the only instrument. available to check his meters 
was the copper voltameter. There were many difficulties to 
overcome, bat after a comparatively short time he succeeded in 
manufactu. ng serviceable meters, which in 1885 were adopted 
by the Berlin Electricity Works. He occupied himself for nearly 
30 vears in improving his clock meter, which is still to-day one 
of the most accurate in existence, and producing special patterns 
such as two-rate and maximum-demand meters. The second 
invention by which his name is well-known is the two-wattoneter 
method of polyphase power measurement, which he developed 
and patented in the very early days of three-phase work, and 
when, later, polyphase circuits were constructed with a neutral 
conductor, he again succeeded in evolving a formula which con- 
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siderably simplified the meter required for the measurement of 
power in such a circuit. With the spread of alternating-current 
work Aron engaged in the construction of motor meters on the 
Ferraris principle on a large scale, and this was followed by 
the production of direct-current? motor meters. His activities, 
huwever, ranged over a considerable field of physico and elec- 
trical engineering. He studied in the Universities of Berlin and 
Heidelberg, assisted Prof. Paalzow in the physical laboratory 
at Charlottenburg, and lectured both at the Military Technical 
Academy and the University at Berlin on chemistry and physics. 
The subjects of his published papers include the elastic quality 
of crystals, the theory of condensers, the microphone, the 
influence of atmospheric electricity on cables, and secondary 
batteries. As far back as 1885 he spoke on wireless electric 
signalling at Vienna, and he was a regular writer in the 
Electrotechnische Zeitschrift on meters and other subjects. He 
also frequently wrote on patent and industrial law. His 
activities as a manutacturer extended to electric clocks, gas and 
slot meters, taximeters, &c., and he also at one time started 
the manufacture of insulated copper wire in order to procure 
suitable wire for his meters. He took great interest in the 
affairs of the Institution of German Electrical Engineers, and 
will be remembered by all who came in contact with him as a 
man of personal charm, inflexible integrity, and extraordinary 
intellectual acuteness. 


THE LOSLES ELECTRIC WATER HEATER 


E have received from Mr. C. Wilkinson (Beech Mount, 

Harrogate) some further particulars of the latest form 
of the Losles automatic electric water heater which he intro- 
duced not long ago. The principal feature of this apparatus 
is that it takes a small current for a long period, €orming a 
very favourable load from the load-factor point of view, and 
contains a thermostat by which the current is cut off when 
the desired maximum temperature has been reached, avoiding 
losses due to the boiling away of the water. Its construc- 
tion, with ample heat insulation and no metallic connection 
between the inner water chamber carrying the heating 
elements aud the outer vessel, renders the heat loss almost 
non-existent—a point of very great importance in 8 heater 
taking small amounts of energy for a long time. These 
heaters have been made up to 40 gallons capacity, but the 
standard size is for 12 gallons, and is 86 in. in height and 
12 in. diameter. There are two heating elements, each 
controlled by the thermostat, and each taking 500 watts. 
The thermostat acts on quick make-and-break switches of 
reliable construction. It can be set to cut off as high as 
200° F., but is usually arranged to furnish water at from 
160° to 180° F. With one heating element in action, about 
24 gallons of hot water can be obtained per twenty-four hours, 
and when the second heater is switched in, the rate of 
heating and output of hot water is doubled. One heater 
may be connected direct to the service outside the meter 
and current supplied at a contract rate, while the other, 
the intermittent supply to which is more of the nature of a 
peak load, may be supplicd from the house circuit in the 
ordinary way. 


Explosion in New York Generating Station.—It is reported that 
as a result of an explosion which occurred in the Staten Island 
generating station on October 22nd, a large part of New York 
was put in darkness, while the supply of power to the railways 
and tramways also failed. Eight persons were killed. 


Damaging a Cable.—An action was recently brought by the 
Glasgow Corporation against Robert Murdoch & Sons for damage 
to a cable, belonging to the Tramways Department, while taking 
a water-supply pipe underneath the cable duct. The Corpora- 
tion would not allow Robert Murdoch & Sons to open up the 
pathway, and while they were tunnelling to locate the cable it 
was damaged by a pinch bar. As inspectors from the Tramwavs 
and Works Departments were present at the time and approved 
what was being done, the action failed. 


Electric Propulsion of Ships.—Mr. A. Gracie’s “James Forrest ”’ 
lecture on “Twenty Years’ Progress in Marine Construction." 
delivered last Thursday at the Institution of Civil Engineers, 
only dealt very brietly with electrical matters. Electrical trans- 
mission, he remarked, had now been applied to several vessels. 
Alternative schemes had been tried in which the power was 
generated by steam turbo-generators, and by the Diesel oil- 
engines, and applied to the propeller by alternating-current 
motors. Considering the transmission efficiencies likely to be 
attained and the increased weight and initial cost ` of the 
installation, he was not of opinion that a system of this kind 
could compete successfully, in ordinary cases, with the direct- 
driving engine or mechanically geared turbine. Where, however. 
power has to be provided for other than propelling purposes 
(in which case the same generating plant could be available), 
it was possible that this system would have advantages. 
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THE GLASGOW ELECTRICAL EXHIBITION 


NCOURAGED by the success attained by recent 

Smoke Abatement Exhibitions in Glasgow, the 
Corporation jointly with the British Electrical and 
Allied Manufacturers’ Association, have promoted a 
purely Electrical Exhibition, which was opened in the 
Zoo Buildings, New City Road, on October 28rd, by the 
Countess of Glasgow. It will be continued till 
November 15th, and will be open each day from 
11 a.m. till 10 p.m. Тһе Exhibition embraces electrical 
machinery and appliances of every description, but par- 
ticularly as regards the applications of electricity to 
daily requirements in the home and in the workshop. 
The Exhibition should be successful in achieving the 
two-fold object of the promoters in emphasising the 
economical and labour-saving qualities of the many 
electrical devices now available for domestic and com- 
mercial use, and by their more extended use further the 
air purification crusade. Under the management of Mr. 
James M. Freer, who has been responsible for many 
similar undertakings, the success of the exhibition may 
be said to be assured, and so far the daily attendance of 
never less than 4,500 indicates the interest taken in the 
venture by the general public. А pleasing feature, 
unusual in this country, is the uniform scheme of de- 
coration of the stands, in grey and pink. There аге 
80 stands, occupied by about 70 exhibitors. | 


The Glasgow Electricity Department have on their stand ап 
information bureau, where officials are in attendance to give 
particulars relative to the supply of electricity for lighting, heat- 
ing, cooking, and power purposes. A map showing the position 
of existing mains is exhibited, and terms can be quoted for 
extensions to premises where a supply is not at present avail- 
able. Further information may be obtained by referring to the 
several pamphlets which are here distributed, including descrip- 
tions of the methods of charging and approximate annual costs, 
and series of articles in booklet form by the Kilowatt Publish- 
ing Company and others. А shop window of ordinary 
dimensions is shown lighted by different systems suitable for 
various trades, with heaters and fans for the dissipation of frost 
апа moisture on the windows, and these combinations are each 
demonstrated at intervals by an automatic switch, the cost of 
installing the respective equipments and the annual charge being 
also indicated. Two radiators are on view, a ''Belling" fire 
with folding down top rack, which may be used for a kettle or 
such like, and a lamp radiator with decorative screen or canopy. 

Simplex Conduits, Ltd. (72a Waterloo Street, Glasgow), show 
a number of wiring accessories and heating and power acces- 
sories, including the ‘‘Plexsim’’ oven. Cooking demonstrations 
are given by an attendant cook, who claims to roast a 7 Ib. 
joint in 2 hours 20 minutes with a consumption of 1 unit. In 
the construction of this oven, heat losses are avoided when open 
for inspection, and owing to the position of the heating elements 
the cooking temperature is reached within 5 minutes of switch- 
ing on the current, and the heat is then continuously circulated 
around the food being cooked, which is thus kept at a uniform 
temperature. Two types of portable fan vacuum cleaners are 
shown, the larger being fitted with rollers and brush, and on 
sale for £8 10s. A sealing-wax heater has a special arrange- 
ment for regulating the flow of heated wax. The selection of 
electric light fittings includes several of the semi-indirect pattern 
{with alabaster, intaglio and alabaster glass basins. 

The Siemens firms (66 Waterloo Street, Glasgow) have quite a 
varied collection of apparatus on view on Stands 18 and 19, 
including a 10 b.h.p. Aster-Siemens direct-coupled бедствии 
set suitable for use with petrol or paraffin fuel, and the well- 
known ''Melda"' domestic water-pumping equipments supplying 
a fountain on the stand. The ''Stannos"' system of wiring for 
both concentric and double use is shown with relative fittings 
connected up on the surface of show boards. As already well 
known, the small diameter of the ''Stannos"' conductors makes 
it specially suitable for exposed use, whilst a considerable saving 
can be effected by adopting it on the concentric system. Owing 
to the limits of space, only a small number of motors, electric 
drills, &c., and switch panels are exhibited, including two A.C. 
loom motors for individual and belt drives. There are a special 
show of laboratory and tantalum dental instruments, also ebonite 
accessorles and tools, and a comprehensive selection of tele- 
phones for general service, with the firm's latest gas- and water- 
tight types suitable for mines, with a mine-shaft signalling outfit 
operated at different levels bv push or pull attachments. Speci- 
mens of different classes of cable suitable for bell, lighting, 
power, submarine, and telephone work are displayed. The 
temperature-recording apparatus for cold.storage plants, water 
meters and pyrometers of both optical and furnace types, and 
ihe recording and dial indicator fire alarm apparatus, are all of 
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interest as representative of the comprehensive range of manu- 
factures supplied by the firm. 

Ferranti, Ltd. (Central House, Kingsway, W.C.), have an 
interesting exhibit on Stand 21, where they have a 200 k.v.a., 
6,000/210-volt totally enclosed three-phase oil-immersed trans- 
former, with the case removed to show coils and workmanship. 
Besides an assortment of meters and switches, there are two 
ovens and boiling plates, which have interchangeable elements 
guaranteed for two years, of very substantial construction, and 
very suitable to withstand ordinary kitchen usage. The feature 
of this exhibit is a water heater for domestic purposes. It is 
this duty that often precludes the more general use of electric 
cooking, as the kitchen range or separate slow combustion boiler 
must otherwise be always retained to provide the necessary 
supply of hot water throughout the house. The Ferranti water 
heater operates on the thermal storage system, taking a constant 
load, depending on the amount of hot water required in each 
household. The ordinary size for domestic use takes 3500 watts 
continuously, and gives a supply of 40 gallons in 24 hours at 
1209 F. In the event of all the hot water being drawn off from 
the receiver at any time, it is not necessary to wait till the 
whole bulk is heated, as after one hour about 2 gallons is 
available at 1109 F., and this ouantity is gradually increased. 

No. 45 Stand, of Kelvin, Bottomley and Baird, Ltd. (16-20 
Cambridge Street, Glasgow), is one ot the first noticed by the 
visitor on entering the exhibition. For some time this firm, 
formerly well known as Kelvin and James White, have made a 
speciality of exhibiting in their Cambridge Street showroom an 
assortment of heating and cooking appliances of their own and 
other firms' manufacture. Many of these are of the ''universal 
voltage” type, and are therefore very convenient, as they are 
suitable for connection to any supply. The selection at the ex- 
hibition, which is most comprehensive, includes an electric 
radiator for bathroom use in cupboard form, and a heater o 
bulkhead form for warming cabins on board ship. | 

One of the brightest displays is exhibited by the Edison & 
Swan United Electric Light Co., Ltd. (153 West George Street, 
Glasgow). Amongst the principal manufactures of this company 
on view at Stands Nos. 29 and 30, special importance attaches 
to the Royal Ediswan wire-drawn Lamp. The half-watt lamps, 
of 1,250 and 2,000 candle-power each, are shown alight, and 
constitute a source of interest to the visitors. There are also 
accessories manufactured at Ponders End, which include many 
patterns of lamp holders, adapters, ceiling roses, plugs, fuses, 
and а popular house service iron-clad switch. There is a fine 
selection of fittings for ship, mill, and colliery use, and these 
include pendants, oyster, bulkhead, and watertight fittings, also 
specimens of hand lamps, including the Home Office pattern. 

mongst other exhibits to which attention might be drawn are 
the convertible fans, which may be used as a table, desk, or 
bracket fan, and owing to its simple conversion it is proving 
most popular. Specimens are shown of Ediswan heavy service 
switchgear, including the “W” and "E" types of circuit 
breaker for 1,000 and 2,000 amperes. Inside the stand offices 
may be seen an Ediswan main switch and distribution board in 
use for the stand lighting. Many patterns of Ediswan heaters 
(Bastian and Dowsing patents), including the ''Royal"' heater, 
are on view. 

On Stand No. 32 the “Hestia” automatically controlled 
electric heating and ventilating system is shown by A. Schon- 
field and Co. (21 Hope Street, Glasgow). In this system a pre- 
determined temperature can be obtained within a mean varia- 
tion of 4° C. by this firm's patent thermostat outfit. The 
“ Hestia " stove, which heats a room as a convector, is a welcome 
innovation on quite novel lines, and as a flat, perforated gratin 


is fitted on the top it is very convenient to warm househol 
articles or act as a hot plate. 


Electricity in Agriculture.— The Journal of the Board of Agri- 
culture and Fisheries for October contains a long communica- 
tion from Prof. J. H. Priestley, of Leeds University, upon the 
further experiments he has been carrying out on the application 
of Mica to improve cron production, with the aid of a 
grant placed at his disposal by the Board. He has been pro- 
ceeding systematically, and two of his results are of consider- 
able interest. He found that with the usual arrangement of 
wires the current passing to the plant was extremely small; the 
ordinary atmospheric discharge was increased from about 
10-'* ampere per sq. cm. to 10-!? or 10-'' ampere per sq. cm. 
The other important observation was that a slight wind had the 
effect of increasing the area of discharge considerably, and that 
probably in all cases of experiments made hitherto. the 
‘control ”?” area was also ‘‘electrified’’ to some extent. In view 
of the exceedingly small currents observed, it would be interest- 
ing if Prof. Priestlev were now to conduct some experiments 
(which could easily be carried out in houses. so as to eliminate 
the action of the wind) with wires charged at a much lower 
potential and much nearer to the plants. Currents of the same 
magnitude could easily be obtained in this manner, and the 
observations would then determine once for all whether the 
stimulating effect on the plant is really due to the current or is 
due to the formation of nitrogen compounds in the air above 
the plant due to the discharge from the high-tension wires. 
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THE HENLEY WIRING SYSTEM 


NEW list of materials for the Henley wiring system, 
A which is being issued by W. T. Henley's Telegraph 
Works Co., Ltd., contains one or two new accessories. The 
system was originally described in ELECTRICAL ENGINEERING, 
September 28th, 1911, Special Exhibition Supplement, 
page 31, and employs specially sheathed cable, which can be 


Fic. 1.—UNIversaL Bonpinc CLAMP. 


used without casing or tubing. One of the novelties is the 
bonding clamp shown in Fig. 1 which has been designed 
so that one clamp only instead of several may be used at 
any point, thereby reducing to a minimum the necessity for 
stocking several sizes of the original pattern. A new form 
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Fic. 2.—ГЕЕ Box ғов Twin Sysrem. 


of tee and joint-box for the twin system is shown in Fig. 2 
connected up for a switch circuit. These boxes are manu- 
factured from brass heavily tinned, and the internal con- 
nectors are of the porcelain type. The continuity of the 
metal sheathing of the cables is preserved by means of 
mechanical bonds that clamp the lugs on the boxes to the 
cables. The series of accessories listed is very complete, and 
the list contains some useful instruction for wiring on the 
Henley system, as well as views of buildings wired by this 
method, which give a good idea of the large extent to which 
the system has been adopted. ; 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


METAL FILAMENT LAMPS. Pope’s Electric Lamp Co., 
Ltd., have produced a series of artistic, and in some cases 
humorous, coloured post-cards calling attention to their Elasta 
wire lamps, and are prepared to supply these over-printed with 
ere names to any firms who n not yet received a 
supply. 

ALUMINIUM.—4A leaflet from the British Aluminium Co., 
Ltd. (109 Queen Victoria Street. E.C.). illustrates various 
applications of aluminium to motor-car corstruction. 

BATTERIES.—We have received two new illustrated leaflets 
from the Chloride Electrical Storage Co., Ltd. (Clifton Junction, 
Manchester). One of these deals generally with the manu- 
facture of the Chloride accumulator and its leading features, 
while the other is devoted to new types of the ''Plantide " cell 
with special reference to country-house lighting. 

TIME RECORDERS.—We have received a booklet from the 
Gledhill-Brook Time Recorders. Ltd. (43 Market Street, 
Huddersfield). describing in some detail their system of time 
recording and cost keeping. which is extensively adopted in 
large factories. 

ACCESSORIES. The Metallic Seamless Tube Co., Ltd. 
(Meta House, Corporation Street, Birmingham), send us a card 
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illustrating a few examples of their standardised series of 
‘‘ metallic " accessories. ' 

MOIST-HEAT RADIATORS.—Leaflets from the Altheat Co., 
Ltd. (62 Oxford Street, W.), deal with the moist-heat radiator 
which was shown at the recent ''Ideal Home" Exhibition 
(ELECTRICAL ENGINEERING, Oct. 16th, P. 581). It wil be 
remembered that carbon filament heating lamps are used behind 
specially treated metal louvres, so that a cheerful red appearance, 
suggestive of warmth, is given, while the heat waves are caused 
to take up moisture from a water reservoir before they are 
radiated from the stove. 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms іп question, referring to the notice in 
“ Electrical Engineering." 


BELLS, INDICATORS, AND TELEPHONES.—We have 
received from the [International Electric Co., Ltd. (111-115 
Salusbury Road, Kilburn, N.W.), the bell, indicator, and 
telephone sections of its new catalogue (1915 edition) now in 
course of preparation. A very wide range of bells is covered, 
from the cheap trembler type to gas- anid water-tight bells for 
mines, shipyards, and other places where reliability under rough 
usage is essential. Included also are magneto bells, sirens, and 
hooters for indoor, outdoor, and vehicular purposes. No less 
complete is the section dealing with indicators, while the tele- 
phone section gives particulars of domestic, naval. C.B., 
magneto, and intercommunication instruments. Strong magneto 
type telephones for railways, including one of a patented loud- 
speaking selective-rivzging type, and some for use in mines. are 

so listed. A pocket-size list also deals with the *"Talkvphone "' 
for connection to existing bell installations. These instruments 
are made in several varieties of both table and wall types. 


A STRIKING POSTER 


Е give an illustration below of the striking new poster 
recently introduced by the Edison & Swan United 
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Electrie Light Co., Ltd., to which we referred in ELECTRICAL 
IQNGINEERING, October 23rd, page 598. 


Osram Lamp Patents.—On Friday last the Osram Lamp Works 
applied to Mr. Justice Joyce for an injunction to restrain the 
Ostra Light Co. from selling lamps infrin ing Osram patents. 
The Ostra Co., however, said that all the dams sold bv them 
bore their mark, and the lamps produced by the Osram 
Lamp Works in support of the injunction did not. The: 
thought, therefore. that there had been some mistake, and as 
they were indemnified by the vendor of the lamps, thev wanted 
an opportunity of seeing them. They therefore asked that the 
lamps be kept in the custody of the Court, Finally Mr. Justice 
Joyce said that unless the parties could agree on some place for 
the deposit of the lamps in which they could be seen bv both 
sides, he would order them to be brought into Court. Meantime 
the matter stood over for a week. 

On Tuesday last Mr. Justice Joyce had before him a motion 
for judgment in a similar action to the above by the Osram 
Lamp Works against the London and Provincial Electric Lamp 
Co. It was stated that the latter company had disappeared 
entirely since the injunction. Judgment in default of defence 
was given as asked, and the question of the costs of the inquirv 
as to damages was reserved. 
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RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
spondents,’’ or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. : 

ANSWERS : A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 58. for the one we 
select as second best. Replies should reach this office within 
seven days of the earance ff the question. In judging the 
replies, smportance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinton, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. | 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,362. 


How is the reduction in power calculated on internal com- 
bustion engines where they are required to work in places of 
high altitude? А paraffin engine has to work on a high flash 
point oil, namely, 110, and is required to develop 30 B.H.P. at 
an altitude of 2,000 ft. above sea-level. Can this requirement 
WC uen from the ordinary engine by any simple means *— 
V. A. E. M. 


(Replies must be received not later than first post, Nov. 6th.) 
ANSWERS TO No. 1,360. 


I have recently come into possession of a dynamo rated at 
19 amps. 110 volts 1,400 r.p.m., but find that I cannot get 
more than 60 volts at this speed, 88 at 1,580 r.p.m., or 92 at 
1,620 r.p.m. The armature is ring-wound, and the connections, 
&c., appear to be in good order. There is no sparking, but 
the armature and the bearings at the commutator end get rather 
hot. Is it advisable to run the machine at a still higher speed 
to obtain 100 volts, or would it be preferable to use lamps 
of lower voltage. if no method can be suggested to make the 
machine give the correct voltage at the right speed; and in 
this case what ampere capacity should be expected from the 
machine? It should be mentioned that the armature was 
recently re-wound, and it is possible that some error may have 
been made. What would be a fair cost for re-winding correctly 
if this is so?—'' SMALLMAN."' 


The first award (10s.) is made to L. C. for the following 
reply :— 

By the fact that the dynamo is rated 19 amp., 110 volts, 
1.400 r.p.m., and that it now refuses to give more than 60 volts 
at that speed, it is certain that one of two things has happened, 
viz. : (a) that the field strength is less for a certain current than 
it was originally, or that (0) the effective number of turns іп 
series on the armature is less than that originally. The case 
(a) is very improbable, at least to affect the voltage to such 
an extent. The case (b), especially since the armature has been 
rewound recently, is far more likely to be the cause of the 
trouble. As the armature heats up, it points to either shorts 
or incorrect connecting of the wires at the commutator. It is 
advisable for '*Smallman ” to do a little simple testing, provided 
he has either a milli-voltmeter or a moving-coil ammeter, half. 
a-dozen lamp fittings and lamps, and a source of electric supply 
of constant pressure. He should take out the armature and 
place in V blocks on a table, wire up the lamp fittings in 

arallel, and join in series with the armature, as in Fig. 1. 
Place one lamp in the holder, and notice the deflection obtained 
from any two adjacent segments of the commutator. If the 
reading 1з not about 75 per cent. of full-scale deflection, add 
lamps until it is obtained. If the deflection is too high. close 
the contacts of main circuit nearer together on opposite side to 
the segments where preliminary test is made, as in Fig. 2. 
Mark the segments which give readings different from the aver- 
age; if too high, examine the soldered connection to commutator 
for bad joints; if too low, look for shorts, particularly at the 
ends of the core, where the wire is drawn tightest, or for too 
few turns in the coil. As the armature is ring-wound, the start 
should be in опе bar and‘ the finish in the next. Either all 
finishes are left hand of their starts or all right hand. Another 
point which should not be overlooked is the spacing of the 
brush gear; the brushes should bear exactly on the half of the 
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commutacor for a two-pole and on the quarter for four-pole. 
Also the brush rocker should be moved whilst the dynamo is 
running with a voltmeter across the brushes to see that the 
position for maximum volts is obtained. If rewound with the 
tails of the coils in a different position from the original, the 
brushes will also have to be moved relatively. If each of the 
foregoing have been tried and found correct, it is possible that 
the armature has been rewound with too few turns in each coil, 
but as it is stated the armature gets hot, the trouble is almost 
sure to be wrong connections or shorts. If this, however, should 
not be the case, according to the figures relating to the speed 
and voltage (see Fig. 3), the poles are not nearly saturated, and 
would give a proportiomate increase of magnetism with an in- 
crease of ampere turns. This could be accomplished by re- 
winding the field coil or coils with larger section wire and an 
increased number of turns. This, of course, depends on the 
room available. It is not advisable to run the machine at the 
increased speed to obtain normal voltage until the heating of 
the armature is done away with; neither should the lower 
voltage lamps be used, because, although the voltage is reduced, 


the current-carrying capacity of the armature is unaltered, and 
therefore the output of the machine would alter with the 
voltage, т.е., from 110 to 60. volts, or nearly 50 per cent. less 
than original output. To have the armature rewound by an 
electrical manufacturing company it would cost approximately 
£2, but if ''Smallman"' could get in touch with an armature 
winder he would probably get it done for a quarter of this sum. 
The heating of bearing is a mechanical defect. It should be 
taken out, scraped, and the oil grooves cleaned, and if slotted 
for rings it should be seen that the rings rotate and pick up 
the oil from the well. 


The second award (5s.) is made to W. H., who writes 
as follows :— 


It would appear from the figures given that the armature is 
incorrectly wound, the probability being that a wrong winding 
pitch has been used. It may be, however, that some of the coils 
are short-circuited, especially as the armature gets hot, even 
though not fully loaded. The best way to find out whether the 
armature coils are short-circuited would be to separately excite 
the fields and run the armature on open circuit; if any par- 
ticular coils show signs of heating, these should then be replaced. 
If no local heating takes place, the probability is that the 
armature, as stated above, has been wrongly wound. In either 
case, it is not advisable to run the machine up to such a speed 
as would be required to generate 110 volts (about 2,000 r.p.m.), 
as the defective coils may be burnt out if present, and if the 
armature is wrongly connected up it should most certainlv be 
rewound. Neither would it be advisable to use lamps of a 
lower voltage, as there is obviously something wrong with the 
generator. No mention has been made of the field coils, so it 
is presumed that these are quite satisfactory. An easy way to 
test for a partially short-circuited field coil (which may be the 
cause of the trouble) is to test for stray magnetism at the end 
of the armature shaft while the machine is running and fully 
excited. Or, if possible, take the resistance of each field spool 
аз a further check. If the trouble is in the armature, an 
approximate charge for rewinding the armature of the machine 
would be £5 or £6; this may seem rather a high figure, but it 
must be remembered that there will be no data available, and 
all connections will require ќо be checked very carefully; also 
it is, of course, a ring. wound machine, which necessitates hand- 
winding, and does not allow of the use of form-wound coils. 
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GLASS TABLE LAMPS 


MONGST the many improved lighting appliances, for 

the development of which the British Thomson-Houston 
Co. (Mazda House, 77 Upper Thames Street, E.C.) have 
recently been responsible, possibly one of the most novel 
and interesting is the “` Fostoria " table lamp, made cntirelv 
of white or tinted glass moulded into quaint shapes and 
etched with charming designs. Both the pedestal and thc 
dome or reflector of the ''Fostoria" table standard are made 
of glass. Beautiful effects are obtained by using, in the case 


Fostoria TABLE LAMP or WHITE VELURI\ 
GLASSW ARE. 


of three out of the four available types, a small lamp in the 
pedestal as well as under the dome. The glass of which these 
table standards is made has wonderful diffusive qualities, 
so that when both Mazda lamps are alight, the whole of the 
standard radiates a soft, uniform brilliance. Of course, the 
greater part of the light from the lamps is reflected down- 
wards on to the table. These table standards are an agree- 
able change from the metal standard and silk shade conven- 
tion, which has been rigidly observed since oil-lamp days. 


ENCLOSED FUSES 


~ OME new patterns of enclosed fuses have recently been 
added to the large number of substantial construction 
previously stocked by Simplex Conduits, Ltd. (Garrison Lane. 
Birmingham). Опе of these new arrivals is here illustrated. 
It is designed to take the place of ordinary porcelain fuse 


SIMPLEX ENcroskp Fuse (FULL SIZE). 


carriers on standard distribution boards, having a 24-in, 
break. Among the other types included in the new catalogue 
may be mentioned a rewirable pattern and а range manu- 
factured by the company in accordance with the National 
]Eectrie Code of America. 
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A PORTABLE WINE PUMP 


"I^ HE India Rubber, Gutta-Percha & Telegraph Works Co., 

Ltd. (Silvertown, E.), has designed а portable electricaly- 
driven wine pump, which is here illustrated. The pump 
body and plunger are of gunmetal, and the air vessel of 
copper. А relief valve, fitted with a by-pass to prevent 
damage to the pump in ease of any stoppage in the delivery 
pipe, is provided. The pump capacity is 12,000 litres per 
hour (2,640 gallons per hour), against & head of 35 feet. The 
Silvertown " 2-b.h.p. motor used runs at 1,000 r.p.m. and 
drives through machine-cut spur gear. The total weight of 
the set complete with motor starter is 52 cwt., and is 
balaneed on the trolley so that this can be easily moved by 
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PORTABLE ELECTRICALLY-DRIVEN WINE PUMP, 


one man and yet be quite stable in use. Though this set 
was designed for dealing with grape juice containing husks 
and pulp, it can, of course, be used for other liquids, and 
the motor can be supplied for D.-C. or A.-C. circuits of 
апу standard pressure, while, if electricity is not available, 
a petrol or рагаћо engine can be substituted for the electric 
moto. 


The Growth of Electricity Supply.—Mr. W. W. Lackie, Chief 
Engineer of the Glasgow Corporation Electricity Department, 
in his presidential address to the Glasgow University Engineer- 
ing id last Thursday, gave some interesting figures showing 
the growth of the Glasgow undertaking. Twenty-five years ago 
there was one generating station in Glasgow, with 200 h.p. of 
plant; twenty-one years ago the Corporation put down a station 
with a plant capacity of 1,000 h.p. in six plant units. At the 
present time two turbines each of 9,000 h.p. are being installed, 
and it was stated that in the immediate future the plant unit 
would have a capacity of 20,000 h.p. Referring to his recent 
visit to America, he said that in Chicago he saw three power- 
houses each containing over 100,000 h.p., but two new stations 
were proposed, each with a capacity of 300,000 h.p. at least, 
leaving room for a third station on the same site. In Glasgow 
last year the Corporation sold 66 million units; in Chicago 
800 million units were sold. In Glasgow last year the revenue 
was £346,000; in Chicago the revenue was £4,000,000 for the 


same period. | 


Regulation of Signs in London.—Included in the agenda for 
consideration by the last meeting of the London County Council 
were by-laws framed by the Building Acts Committee under the 
London Building Act, 1894. The by-laws state that no part 
of a sign or lamp, except for public lighting, shall be less than 
8 ft. from the surface of the аа, nearer the roadway than 
2 ft. 6 in. from the kerb, nor more than 5 ft. from its support. 
The size of new signs is also limited to 5 ft. in height and 3 ft. 
horizontally, and the weight is limited to 84 lb. А duplicate 
support must also be provided. If any new sign extends more 
than 2 ft. along a wall, it may not project more than 2 ft., and 
must not in any case be more than 2 ft. 6 in. in height, nor 
extend more than 6 ft. in any direction. Exemptions are 
granted for lamps used solely for the external illumination of 
windows if they are at least 7 ft. 6 in. from the footway, not 
nearer the roadway than 2 ft. 6 in. from the kerb, and do not 
project more than 3 ft. from the window. The actual lamp 
may not exceed 5 ft. in height, nor 2 ft. horizontally. 
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7 q By every known test it is proved that “Superlux” provides “the perfect ^ 
7 | light. It produces the greatest quantity and the finest quality of illumination, г. 
7 with maximum efficiency. 7 
r q The Aluminium type, called “Superlux ” Class II, is the popular warehouse - 
7 type, remarkable for its superior reflecting surface prepared by a complex technical ] 
^ process, and for “truth” of contour. It is easy to clean and lightest in weight. ^| 
- q E the I М nri iei 6 о сваи provide perfect r 
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| STORES they enable the rapid assembling of parts and their accurate adjustment. 
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7 and a range of sizes and materials by which they F 
| COVER THE WORLD'S REQUIREMENTS IN SCIENTIFIC ILLUMINATION. | 
; Dre GEG laminating, Engincrsing, Departmen r 
F 
F 
r 
^ 


a 


AW 
М 


When corresponding with Advertisers, please mention “ Electrical Engineering." 


xli 


ELECTRICAL ENGINEERING — 


Ост. 30, 1913. 


TRADES DIRECTORY OF 


ADVERTISERS IN 


(One Free Bntry is given to every Advertiser. 


ACCESSORIES (Blectric Light and: General Supplies). 
Cuttriss (8. W.), 72, Prudentia! Buildings, Park Row, Leeda. : 
Edison а Swan United Electric Li, ht Co., Ltd , Ponders End, Middles 
Bloctrical Co., Ltd., 122 to 124, Charing Cross Rd., W.C. 
Genera! Electric Oo., Led., 67. Queen victoria 8t., E.C. 
Quilbert- Martin, 9, Edmund Place, Е.С. 
Landberg (А. P.) & Bons, Liverpool Rd , N. 
Bcholey & Co., Ltd., 151, Queen Victoria St., Е.С. 
Simplex Conduits, Ltd., 113 to 117, Charing Cross Rd., W.C. 
Bua Electrica! Co., Ltd., 118, Charing Cross Коал, W.C. 
Wardle Engineering Co., Ltd , 196, Deansgate, Manchester. 


ACCUMULATORS, &c. 
Oapper, Pass & Son, Ltd., Bedminster Smelting Works, Bristol. 
p.P. Battery Co., Ltd., Bakewell, Derbyshire. 
Biectrical Power Storage Co., Ltd., 4, Great Winchester 8t., E.C. 
Hart Accumulator Co., Ltd., Marshgate Lane, Stratford. 
Naylor Battery Со , 1, Lammermoor Rd.. Balham, S.W. 
Tudor Accumulator Oo., Ltd., 119, Victoria st., 8. W. 


ALUMINIUM, 
British Aluminium Oo., Ltd., 109, Queen V'ct ria 8t., B.C. 


ARC LAMPS AND ACCESSORIES. 
British Thomson-Houston Co., Ltd., Rugby 
General Blectric Co., Ltd., 67, Queen Victoria St., B.C. 
London Electric Firm, Croydon, 
Oliver Arc Lamp Ltd., Cambridge Place, Burrage Rd., Woolwiet. 
Union Electric Co., Ltd., Park Street, Southwark, S. К. 


ARMATURE REPAIRS. 
Marryat & Place, 28, Hatton Garden, E.C. 


BOILERS. 
Babcock & Wilcox, Ltd., Oriel House, Farringdon St., Е.С. 


CABLES AND WIRES. 
Callepders Cable & Construction Co., Ltd., Hamilton House, Victoria Embank- 
Feld tros. & Со, 25, Budge Row, Е.С. (ment, E.C. 
Genera) Cable Manufacturing Co., 15, Garlick Hill, Е C. 
Ges. für Elektroteci.nische Industrie m.b.H., 88 Belle-Alliance Str., Berlin. 
Henley's(W. Т.) Telexraph Works Co., Ltd., Blomfield Street, Е.С. 
Hooper's Telegraph & Indiarubber Works, Millwall Docks, E. 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., 106, Cannon Bt, Е.С. 
and Silvertown, B. 
Key Engineering Co., Ltd., 4, Queen Victoria St., E.C. 
Liverpool Electric Cable Co., Ltd , Linacre Lane, Bootle, Liverpool. 
London Electric Wire Co. & Smiths Ltd., Playhouse Yard, Golden Lane, E.C. 
Macintosh (Chas.) & Oo., Ltd., 32 & 23, Jewin Bt.. К.С. 
Rickard (Wm.), Ltd., Ashbourne Road Milla, Derby 
Siemens Bros. & Co., Ltd., Woolwich. 
Union Cable Co., Ltd., Dagenham Dock, Essex. 


CASTINGS, &c. 
Dore (J.) & Co., Bromley, Е. 
CATALOGUES AND PROCESS ENGRAVING. 
Swain (John) 8 Son, Ltd., Shoe Lane, Е.С. 
CONDENSING PLANTS, 
Mirrlees Wataon Co., Ltd., Scotland Street, Glasgow. 
Storey (Isaac) & Sons, Ltd., Empress Foundry, Cornbrook, Manchester. 
Willans @ Robinson, Ltd., Rugby. 


-CORRESPONDENCE INSTRUCTION. 
International Corresponde се Schools, Ltd., Kingsway W.C. 


DIE-FINISHED CASTINGS. 
Aerators, Ltd., Upper Edmonton, N. 


DYNAMOS, see Motora and Dynamos 


BLECTRO-PLATING. 
Canning (W.) & Co., 188 to 137, Gt. Hampton St., Birmingham. 
PLEXIBLE MBTALLIC TUBING. 
United Flexible Metallic Tubing Co., Ltd., 112, Queen Victoria 8t., Е.С. 


GAS AND OIL ENGINES. 
British Westinghouse Blectric & Manfg. Co., Ltd., Trafford Park, Manchester 
Premier Gas Engine Co., Sandiacre, Nottingham. 


HBATING AND COOKING APPARATUS. 
Belling & Co., Lancaster Works, Derby Read, Edmonton. №. 
British Prometheus Co., Ltd., Salop St. Works, Birmingham. 
British Thomson-Houston Co., Ltd., Rugby. 
British Westinghouse Electric & Mfg. Co., Ltd., Trafford Park, Manchester. 
Dowsing Radiant Heat Co., Ltd., 105, Great Portland Srt., W. 
Ferranti, Ltd., Central House, Kingsway, W.C. 
Genera! Electric Co.. Ltd., 67, Queen Victoria Bt., Е.С. 
Holmquist Electric Соу. 1911 Ltd., 27, Kingly St., Regent 8t., W. 
London Electrical Trading Co., Ltd., 185, Wardour S. 
Schniewindt Electric Co., 40-1, Stamforth St., Birmingham. 
Siemens Bros. Dynamo Works, Ltd., 39, Upper Thames St., E.O 
Simplex Conduits, Ltd., 118 to 117, Charing Cross Rd., E.C. 
Townshend's Art Metal Co., Ltd., Ernest St.. Birmingham. 


INSTRUMBNTS. 
Bverett, Edgcumbe & Co., Ltd., 117, Victoria St., 8S. W. 
Evershed & Vignoles, Ltd., Acton Lane Works, Chiswick. 
india Rubber, Gutta Percha and Telegraph Works Co., !.td.. 106, Cannon St., B.C. 
Kelvin, Bottomley & ? aird, Ltd , 18, Can bridge St., Glasgow. 
Nalder Bros. & Thompron, Ltd., 84, Queen Street, Е.С. 
Record Electrical Co., Ltd., Caxton House, Westminster, B. W 
INSULATING VARNISH, ENAMELS, PAINTS AND LACQUERS, 
Blume (Chas. H.), The White Building, Sheffield. 
Fredk. Crane Chemical Со, 22 & 28. Newhall Hill, Birmingham. 
Griffiths Bros. & Co., Macks Rd., Bermondsey, 8. E. 
Pinchin, Johnson & Co., Ltd., 26, Bevis Marks, E.C. 
Bterling Varnish Co., Royal London Buildings, 196, Deansgate, Manchester. 


INSULATORS AND INSULATING MATERIALS. 
Macintyre (J.) & Co., Ltd., Burslem. 
Moseley (D.) & Sons, Ltd., Ardwick, Manchester. 
Mosses & Mitchell, 122 to 124, Golden Lene, E.C. 
Sugg (William) & Co., Ltd., 62, Regency Street, S.W 
Traun (Dr. Heinr.) & Sons, 25, Goswell Rd., E.C. 
Weidmann (H.), Rapperswil, Switzerjand. 
INSURANCE. 
Phoenix Assurance Co., Ltd., 19 & 70, Lombard St, EC 


LADDERS. 
Heath nan & Co., 10, Parsons Green, S.W. 
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LAMPS (Incandescent 
Brimsdown Lamp Works, Ltd., Ringswa 
British Thomson-Houston Co., Ltd., 
British Westinghouse Electric & Manfg. Co., Ltd. Trafford Park, Manchester. 
Cryseleo, Ltd.. Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., Ltd., Ponders Ead, Middlesex. 
General Electrice Co., Ltd., 67, Queen Victoria St., Е.С. 
Pope's Electric Lamp Co., Ltd., Hythe Road. Willesden, N.W. 
Siemens Bros. Dynamo Works, Ltd., Tyssen St., Dalston, N.E. 
Simplex Conduits, Ltd., 118 to 117, Charing Cross Rd., W.C. 
Stearn Electric Lamp Co., Ltd., 47, Victoria St., 8. W. 


LIFTS. 
Marryat & Place, 38, Hatton Garden, К.С. 
Waygood (R.) & Co., Ltd., Falmouth Road, 8. E. 


MACHINB TOOLS. 
Taylor & Challen, Ltd., Constitution Hill, Birmingham. 


METERS. 
Bastian Meter Co., Ltd., Kentish Town, N.W. 
Ferranti, Ltd., Central House, Kingaway, W.C. 
Isaria, Lt, 208, Tower Bridge Koad, В.Е. 


MICA. 
British Mica Co., Ltd., Lebanon Road Works, Wandsworth, 8. W. 
Jaroalaw (D.), 19, Tower Hill, Е.С. 
Micanite & Insulators Co., Ltd., Walthamstow, Е. 
Beear, Page & Co., 16 & 17, Devonshire Sq., Е.С. 
Wiggins (F.), & Sons, 102 to 104, Minories, Е.С. 


А MINE EQUIPMENTS AND APPARATUS. 
Dick, Kerr & Co., Lti., Abchurch Yard, К.С. 
Ellison (George), Warstone Lane, Birming saw. 
Ferranti, Ltd., Central House, Kingsway, W.C. 
General Kleciric Co., Ltd., 67, Queen Victoria 8t., E.C. 
Reyrolle & Co., Ltd., Hebb.irn-cu- Tyne 
Віеи.епа Bros. Dynamo Works, Ltd., Caxton House, Westminster, 8. W. 
Switchgear & Cowans, Ltd., Springfi-1d Lane, Salford, Manches:er. 
Willans & Robinson, Ltd., Rugby. 


MOTORS AND DYNAMOS. 
British Thotnison-Houston Co., Ltd., Rugby. 
Britiab Westinghouse Electric & Mfg. Co., Ltd., Trafford Park, Manchester. 
Brown Boveri & Co., Ltd., Caxton House. Westminster, 8. W. 
Diek, Kerr & Co., Ltd., Abchurch Yard, Е.С. 
Matthews & Yates, Ltd., 8winton, Manchester. 
Peebles (Bruce) & Co., Ltd. Bdinburgh. 
Sicmens Bros, Dynamo Works, Ltd., Caxton House Westminster, 8. W. 
Vickera, Ltd., River Don Works, Sheffield. 


OIL CANS. 
Kaye (J.) & Sons, Ltd., Lock Works, Leeds. 


PACKING. 
United States Metallic Packing Co., Ltd., Bradford. 


PATENT AGENTS. 
Lorrain (J. G.), Norfolk House, Norfolk 8:., W.C. 
Raworth (J, Е.), 80, Broadway, Westminster. 


PETROL AIR GAS. 
Safety Light, Ltd., 118, Queen Victoria St., Е.С. 


PRESSPAHN, &c. 
Weidmann (H.), Rapperswil, Switzerland. 


PUMPING PLANT. 
Merryweather & Sons, Fire Engiue Works, Greenwich, 8. B. 
Willans & Robinson, Ltd., Rugby. 


STEAM ENGINES AND TURBINES. 
Allen (W. Н.) Son & Co., Ltd., Queen's Engineering Works, Bedford. 
British Thomsen-Houston Co., Ltd., Rugby. 
Dick, Kerr & Co., Ltd., Abchurch Yard, E.C. 
Vickers, Ltd., River Don Works, Shetfield. 
Willans & Robinson, Ltd., Rugby. 


STEAM ENGINE ACCESSORIES, 
Lea Recorder Co., Ltd., 82, Deansgate, Manchester. : 


SWITCHGEAR. 
British Thomson-Houston Co., Ltd., Rugby. 
Dorman & Smith, Ordsal Electrical Works, Salford. 
Eckstein, Heap & Co., Ltd., Caroline Street, Broughton, Manchester. 
Ellison (George), Warstone Lane, Birmingham 
Ferranti Ltd., Central House, Kingsway. W.C. 
Igranic *lectric Co., Ltd., 147, Queen Victoria St., Е.О. 
Record Electrical Co., Ltd., Caxton House, Westminster, 8. Ж. 
Reyrolle & Co., Ltd. Hebburn-on-Tyne. 
Switchgear & Cowans, Ltd., Springfield Lane, Salford, Manchester 


TECHNICAL BOOKS AND JOURNALS. 
Can bridge University Press, Fetter Lane, Е.С. 
Cassell & Co , Ltd , La Belle Sauvaze, К.С. 
Caxton Publishing Co., Clun House, Surrey Street, Strand, W.C. 
Constable (Archibald) & Co., Ltd., 10 Orange St., Haymarket, W. 
Croshy Lockwood & Son, 7, Stationers’ Hall Court, E.C., and 5, Broad way, 
Electric Journal, Donington House, Norfo'k 8t., Strand, W.O. (Westminster, S.W. 
Gresham Publishing Co., 34, Southampton St., W.C. 
Griffin (Chas.), ё Co., Ltd., 12, Exeter 3t., Strand, W.C. 
Indian Industries and Power, 204, Temple Chambera, Е.С. 
Longmans, Green & Co., 39, Patern: s'er Row, Е.С. 
Macmillan & Co., Ltd., St. Martin's 8t. W C. 
Whittaker & Co., 2, White Hart Street, Paternoster Square, London, К.С. 


TELEPHONES. 
British L.M. Ericsson Mfg. Co., Ltd., 4, Chancery Lane, W.O. 
General Electric Co., Ltd., 67, Queen Victoria St.. B.C. 
Graham (Alfred) & Co.. St. Andrew’s Works, Crofton Park, London, 8. Е. 
Siemens Bros. & Co., Ltd., Woolwich. 
Sterling Telephone & Electric Co., Ltd., 200, Upper Thames Bt., B.O. 
Western Electric Co., Ltd., North Woolwich, E. 


TESTING LABORATORIES. 


= 


. Electrical Standardising & Testing Institution, (Faraday House), 62 to 70, South. 


ainpton Row, W.C. 
TRANSPORTERS. 
Bleicherts Aerial Transporters, Ltd., Fgypt Horse, 36, New Broad Bt., B.C. 


WATER SOFTENERS. 
Kennicott Water Softener Co., Wolverhainpton. 7 


WIRING CONTRACTORS. See page iv. 
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IGRANIC ELECTRICC°-L™? 


(Incorporating the Electrical Business 
of the Adams Manufacturing Co., Ltd.) 


147, Queen Victoria St, LONDON 


Manchester :gaWORKS : Glasgow : 
30, Cross 8t. & Bedford. t0, Wellipgton 8t. 


> ELECTRIC TRACTION NOTES 


It is expected that the extension of the Baker Street and 
Waterloo (Tube) Railway to Paddington will be opened to 
the public on December 1st. Escalators are to be installed 
in place of lifts. An ordinary stairway will also be provided. 

The Pietermaritzburg Corporation has decided, says the 
Board of Trade Journal, not to proceed with the trolley 
omnibus scheme, but а 40-h.p. petrol.electrie char-a-bane has 
been ordered, so that the traffic value of different routes may 
be tested. 

The Canadian Northern Railway has placed with the 
Canadian General Electrie Company an order for the elec- 
trification of its lines between Montreal and Cartierville. 
There will be about ten miles of double track, and this passes 
through the Mount Royal Tunnel. Direct-current at 2,400 
volts will be used on the contact line. The order includes 
seven locomotives and eight multiple unit motor-cars. The 
weight of each locomotive will be about 80 tons, and there 
will be two four-wheel trucks, each containing two interpole 
motors, permanently connected two in series and driving 
through twin gearing. The energy is to be purchased in the 
11,000-volt threc-phase 60-cycle form and converted by motor- 
generator sets, each consisting of a 2,100-k.v.a. synchronous 
motor driving two 750-kw. 1,200.volt interpole generators 
connected in series. The Castlegar branch of the Canadian 
Pacific Railway is also being electrified by the same company 
on this system at 2,400 volts D.-C. | 

In connection with the various proposals for tube railways 
to the Crystal Palace, the Underground Electric Railways 
Co. announce that they are prepared to make an extension 
of the '' Bakerloo" line from the Elephant and Castle to the 
Crystal Palace, if the scheme receives support from the 
districts passed through. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


A meeting was held in Brussels at the commencement of 
last month, at which the organisation of an International 
Commission to carry out wireless experiments was further 
discussed. At the International Time Conference in Paris 
last October the formation of an International organisation 
for the study of Hertzian waves was proposed, and Mr. 
Goldschmidt, of Brussels, placed his high-power station at 
Brussels and the sum of £1,000 for preliminary studies at 
the disposal of the proposed International Commission. The 
representatives of the different countries who were present at 
Brussels drafted & provisional constitution for the Inter- 
national Commission and a scheme for its work. The objects 
of the Commission are: to carry out experiments on the 
propagation of electric waves, to make wireless telegraph 
measurements, and to study problems relating thereto. The 
provisional programme includes measurements in different 
countries and at different distances and in different directions 
of the strength of signals sent out from the station at 
Brussels. These measurements will be repeated from day to 
day or hour to hour as necessary, in order to determine 
the variation of the strength of the signals, both with time, 
with distance, and with direction, and later the effect of 
wave length and decrement will be studied. It is proposed 
to sct up a recciving station near the transmitting station 
in Brussels, in order to control the strength of the waves 
sent out accurately, so that an allowance can be made for 
апу unavoidable variation. The organisation consists of a 
number of National Committees, who will send delegates to 
the International Commission. It is proposed that the Com- 
mission should meet onee а vear or more often if the 


work is sufficiently advanced. The Institution of Electrical 
Engineers has decided to undertake the formation of the 
National Committee for Great Britain under the scheme for 
the organisation and encouragement of electrical research 
which was announced at the Institution meeting on 
December 12th last. 

The first meeting of the newly formed Post Єтїсе, Tele- 
phone and Telegraph Society of London was held in the 
lecture theatre of the Institution of Electrical Engineers on 
October 27th. The President, Mr. A. Moir, read a Paper 
entitled '* Some Features of the London Engineering District,” 
in the course of which he stated that during the past year 
102,000 miles of underground telephone line had been sub- 
stituted for overhead work. At present, he said, there were 
130,000 and 220,000 telephone stations in existence in London, 
while in 1921 it was estimated these figures would be 
increased to 267,000 and 432,000 respectively, and in 1928 
still further increased to 414,000 and 680,000. 

Among the countries to be represented at the Intcrnational 
Conference on Safety of Life at Sea, which meets in London 
on November 12th, will be: the United Kingdom, Canada, 
New Zealand, Belgium, Denmark, France, Germany, the 


' Netherlands, Norway, Russia, Spain, Japan, and the United 


States. The use of wireless telegraphy is among the many 
things to be considered. 

The report of the Canadian Marconi Company for 1912-13 
shows that the ship-to-shore station receipts totalled £10,850, 
compared with £9,450 in 1911-12. The Transatlantic returns 
totalled £9,380, compared with £5,760. Duplex working will 
be instituted between the wireless stations at Glace Bay and 
Clifden as soon as the latter station is complete. The com- 
pany now works forty-four steamers on its own behalf, and 
four on behalf of affiliated companies. 

An order has been placed for the equipment of a 1,200 
line telephone exchange at Purley. 

The Board of Trade Journal states that under a new 
Ordnance a licence granted by the Governor of Mauritius is 
necessary for working any wireless apparatus in the Colony, 
or on any ship registered in the Colony. The Ordnance also 
covers the working of wireless telegraph apparatus on board 
any ship in the territorial waters of the Colony. А similar 
Ordnance is also now in effect in Southern Nigeria. 

Communication vid Eastern Besika-Tenedos and Tchesme- 
Chio-Syra was restored on 24th inst.—The Pernambuco-Para 
cable of the Western Telegraph Company failed on the same 
day, and all telegrams for Ceara and north of that place are 
being sent vid the Brazilian land lines.—On the 25th inst. 
the Cape St. Jacques-Pontianak cable was put into working 
order again.—On this day also the Chio-Tenedos and two 
cables between Chio-Tchesme again broke, but the repair, 
it is hoped, will soon be effected.—The French Cable Com- 
pany is again in the list of sufferers by the failure of the 
Mole St. Nicholas-Port-au-Prince cable. Telegrams for the 
latter place are sent by land lines.—The first telephone and 
telegraph cable has been laid across the Danube between the 
New Roumanian territories. 


— 


The Breakdown on the Metropolitan Electric Supply Oo.'s 
System.—In reference to our note on page 590 of last week's 
ELECTRICAL ENGINEERING, on the recent interruption of 
supply at Willesden, which was originally thought to be 
due to the failure of one of the 250-kw. step-up transformers 
(which are all of the Berry type), we are now in a position 
to state that none of these transformers had ийла injury 
or failed. 


Obituary.—The death has occurred at Lisbon of Mr. A. S. 
Giles, General Manager Lisbon Tramways, at the age of forty: 
seven. Mr. Giles was formerly with the Edison Electric Light 
Co., the Edison & Swan Co., Messrs. Thomson, Ritchie & Со., 
aud, from 1895 to 1904, with the Blackburn Corporation as 
Engineer and Manager of the electricity undertaking. In 1905 he 
went to Cape Town to undertake the management of an electrical 
scheme for a London firm, and in 1911 he was transferred to 
Lisbon. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


а) 


(This Patent Record ts compiled by our own Editorial Staff and із Strictly Copyright.) 


Specifications Published October 23rd, 1913 
A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 
19,345/12. Vehicle Lighting Dynamos. 5. L. PRICE. A 


pole pair is extended to form an auxiliary pole pair for the | 


armature cross flux so as to distort the main field. ‘The brushes 
have two or more places of contact, and a circumferential ad- 
justment of the pole faces may be provided. One figure. 

22,041/12. Tungsten for Drawn Wire Lamps. Н. LkisER. 
An intimate mixture of dry powders of the crystalline and 
amorphous modifications of the metal, in the proportion of about 
16 to 1, are pressed and heated to a temperature far below 
the melting point of the metal until the amorphous mudifica- 
tion is changed into the crystalline. 

27,069/12. Parallel Running of Machinery with Different 
Characteristics. Brown, Boveri ЕТ Cie. Regulators which do 
not maintain constant the value of the quantity to be regulated 
over the whole range of regulation, but which vary it with the 
position of the regulating members within the regulating range 
in a definite sense, are used. For generators working in parallel 
the main windings of the regulators are fed from the pressure 
to be regulated, and additional windings are fed by the total 
current of all the generators. Six figures. | 

7,896/15. Motor Speed Regulation. A.E.G. А booster with 
series field winding is connected to the driving motor. This 
winding has a compounding effect during positive boost and a 
differential effect during negative boost. Thus the motor speed 
is kept constant irrespective of the load. Two figures. — 

8,821/15. Wireless Telegraphy. W. P. Тномрѕох (Ges. fur 
Drahtlose Telegr.). The receiver has a gaseous path permanently 
ionised by a heated cathode influenced by the incoming waves, 
which are strengthened by an auxiliary current, and by means 
of a rectifier are received by an indicator. The low-frequency 
currents furnished by the rectifier are also strengthened by a 
gaseous path. ‘Three figures. 

12,148/13. Motor-driven Railway Signals. C. W. Wann. ‘lhe 
semaphore is biased towards the danger position, and is driven 
by a motor to the clear position, where it is held by a clutch. 
When this is released the semaphore tends to fall to the hori- 
zontal position, but may be stopped by a catch so that a third 
or “caution” position 1з given. Four figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southamptoa 
Buildings, London, W.C., at the price of 8d. each, post free. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

Arc Lamps: Cannock, 22,952/12;  B.T..H. Co. (G.E.Co., 
U.$S.4.), 28,122/12; GEBR. Stemenxs [Electrodes] 7,108, 13. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&с.: Lanpis & Gyr [Mixed load systems] 22,591/12; Brows 
[Signalling aud controlling apparatus by oscillations іп supply 
mains] 22,649/12; B.T.-H. Со. (G.E.Co., U.S.A.) [Motor control 
systems] 25,594/12; Костіх [Collective control of A.C. motors] 
750/13; CnmEIGHTON (Circuit protection] 5,662. 13. 

Dynamos, Motors, and Transformers: Price [Conversion of 
electric energy] 22,524/12. 

Electrometallurgy and Electrochemistry: Qtain [Ozonisers] 
22,854/12; Lee and Brame [Metallic electro-deposition on hollow 
tubes] 25,096/12; МікгсогАЅѕКІ [Elongated arcs for gas treat- 
ment] 2,165/13 and 2,214/15; Decrere, Gresy. and PASCALIS 
[Protecting silvered glass] 13,109/15; Barry [Trausformer fur- 
nace] 16,011/13. | ' 

Heating and Cooking: VENNER, 23.082/12; Nasu [Vulcanisers] 
25.451/12; Marks (Landers, Frary & Clark) 5.285[13. 

Ignition: l,grrNER [Starting internal combustion and other 
engines] 25.157/12 ; [Ignition] 23,430/12. 

ncandescent Lamps: Pores Lamp Co. (Trenzen) 

filaments] 22,548/12; Warren [Packing] 3.591/13. 

Instruments and Meters: мн [Periodically testing currents] 
24,960/12; B.T.-H. Со. and Ногокх [Motor-meters] 28.227/12; 
HOLDEN and CHAMBERLAIN & Ноокнам [Commutators] 28,316/12; 
5снотт & GEN, [Electrolytic meters] 10,512/13. 

Switchgear, Fuses, and Fittings: Curtis, MACKLEY and ADAMS 
Mra. Co. [Motor controllers] 22.747/12; Prentice and ATLAY 
[Distributing fuse board] 23.014 12: RiPPINGILLE and BROUGHTON 
[Conduits] 7.951/15; VoiGT and Hatrrxer [Switches] 8.409/13 ; 
ELLISON and MUELLER [Motor controllers] 12,882/13; CHARLES 
[Tumbler switches] 16.151/13. 

Telephony апа  Telegraphy: Marr [Telephone receivers] 
25.240/12: Hammer [Telephones] 29.056/19 ; SIEMENS & HALSKE 
[Number impulse transmitters for automatic telephones] 7,530/13 : 
SIGNAL Ges. [Submarine leakage telegraphy] 13,919/13. 

Traction: Warn [Railway signalling] 22.855:12; MCQUADE 


[Metal 


[Trolley poles] 25,659/12; Wers [Trolley wire anchor clips] 
24,522 112. 

Miscellaneous: Ѕтмохѕѕох [Dash pot] 28,817/12; MARTIN and 
Nrxey [Signs] 5,562/15; Henry [Advertising] 5,652/13. 


The following Specifications are open to Inspection at the Patent 
ffice before ce, but are not yet published for sale. 
Distributing Systems, &c.: Heins [Substitutional lamp resist- 
ances| 9.550: 13. 
Incandescent 
22,095/13. 
The following Amended Specifications may now be obtained. 
Arc Lamps: Siemens Dynamo Works (Siemens & Halske) 
[Multiple carbon lamps with separate economisers] 14,685/11. 
Ignition: B. Brooks and W. Hott [Self-starter for internal- 
combustion engines} 10.996; 12. 


Amendments made to Specification 

11,8/1/12. Automatic Regulator for Variable Speed Dynamos. 
Н. D. Eanr. The desired amendments (ELECTRICAL ENGINEER- 
ING, July 5186, p. 446) have been allowed with some modifica- 
tions. A new paragraph states that the regulation is effected by 
an automatic shunt circuit resistance regulator having pairs of 
contacts whose resistance varies inversely as the pressure 
between their surfaces. A series and shunt coil are used. The 
former is ''arranged to do more or less work on the contacts 
without an actual increase or decrease of current therein.” 


Applications for Restoration of Lapsed Patents 

5,022/07. Electro-magnetic Separator Drum fer Grain Con- 
veyors, &c. James Hawrry, LTD., and A. S. Jones. Апу 
opposition to the restoration must be made at the Patent Office 
before December 22nd. 

9.286/08. Apparatus to Determine Time Integrals. Н. L. 
Merrick. Any opposition to the restoration must be made at 
the Patent Office before December lith. 


Opposition Entered to Grant of Patent 
25,902/12. Annealing Silicon Steel. B.T.-H. Co. (G.E. Co., 
U.5.4.). The claims are for treating silicon steel so as to 
improve its magnetic qualities by heating it above the ordinary 
annealing temperature to about 1,0009 C., as it is passed throug 
a non-oxidising atmosphere or reducing gas. 


Expiring and Expired Patents 


The following Patents expire during the current week, after a 
lite of fourteen years :— 

21.657 of October 30th, 1899. Arc Lamp Electrodes. Н. 
Bremer. In addition to the admixture of 10 to 70 per cent. of 
metallic powder or salts to the pure carbon, one or more per 
cent. of a tux, e.g., boron and tluorine, is added to soften the 
otherwise solid scoria formed on the electrodes by the luminous 
metallic vapours, so that it may drop off. 

21.78 of October 31st, 1899. Lifts, Automatic. Н. Rowntree. 
There are 14 figures and 59 claims to this specification, which’ 
describes in detail a complete automatic push-button lift system. 

21,881 of November Ist, 1899. Incandescent Lamps. Н. Н. 
LAKE (Хос. de Commentry-Fourchambault et  Decazerille, 
France). "The leading-in wires for incandescent lamps are made 
of nickel steel alloys, 29 to 30 per cent. nickel, or 43 to 48 per 
cent. nickel, having the same expansion as the glass. 

22.020 of November 3rd, 1899. Wireless Telegraphy. W. Р. 
Tuomrson (F. Braun, Germany). This, together with Patent 
No. 1.862/99 by the same inventor, was unsuccessfully cited 
in the patent action by the Marconi Co. against the British 
Radio-Telegraph & Telephone Co. in 1910-11 as anticipating the 
Marconi patent 7,777/00. The claim reads: “In electric wire- 
less telegraphy the use of transformers the primary of which is 
joined in the circuit of the air gap and the secondary of which 
is connected in the sending wire.” 

The following are the more important Patents that have becon e 
void through non-payment of renewal fees. 

Arc Lamps: D. Timar and К. vox Drecer [Parallel carbon 
lamps] 12.656 08. 

Distributing Systems, &c.: F. Coxrap [Pressure regulation by 


Lamps: Brecke [Metallic filament lamps] 


storage battery, boosters, &c.] 15,441/07; [Dynamo regula- 
tion] 15,442/07. 
Electrochemistry and  Electrometallurgy: М. Вотнехвске: 


[Fritting comminuted ores in furnace] 13,867/01. 

Instruments and Meters: E. х. Harsrev [Modified construc- 
tion of mercury motor meters described іп specification 
12.655/99] 2.54501; M. Karrwasw [Self-adjusting load: for A.-C. 
meter calibration] 28,04£;06; L. A. BERLAND [Prepayment 
meter] 4.828,07: Н. J. Hapvon (Bergmann А.-С.) [Induction 
motor meter] 15.551 '07, 

Miscellaneous: К. W. RonsoN and G. W. Crece [Temperature 
indicator for bearings. &c.] 15.245/06; G. SCHAULI [Dry 
battery] 14.609,08. 24.355/08. and 24.3556/08. 


LOCAL NOTES 


Barnes: Tariff for Arc Lamps.—It has been decided to 
reduce the tariff for supply to outside arc lamps to 3d. 
per unit. 

Bradford: Electricity Accounts.—The report for the year 
ended October records increase in all branches of supply. The 
total units (for the financial year ended March 31st) 
were 24,418,292, or over two million in excess of the figure 
for the previous year. The revenue was £9,802 greater 
than in any previous year, and notwithstanding an increase 
of £5,000 in the cost of fuel, a net profit of £8,477 was 
made, £425 greater than that of the previous year. 
The plant extensions carried out during the year are recapitu- 
lated in the report. The number of consumers connected 
increased by 10 per cent., and the total costs (not including 
capital charges) work out at 0°568d. 

Bromley: Demonstration of Electric Cooking.—Demonstra- 
tions of cooking and other domestic uses of electricity are 
being given at the offices of the Bromley (Kent) Electric 
Light & Power Co. | 

Coniston: Proposed Electric Power Scheme.—A scheme 
for supplying the district by utilising water-power in the 
neighbourhood has been submitted to the Council and is 
under consideration. Probably the Mines Fall would be 
utilised. 

Dudley: Sale of Electrical Undertaking.—The opposition of 
the Traders’ Association to the proposed sale of the electrical 
undertaking has now been withdrawn. 

Edinburgh: Electricity Supply.—The question of whether 
the projected new generating station :s to adjoin the 
M'Donald Road works or be near the sea is still under 
consideration, but in the meantime the Electricity Committee 
has agreed to accept an estimate of £12,000 for plant exten- 
sions at M'Donald Road. It has been decided not to acceed 
to the demand for continuous current in Portobello, on 
account of the high cost of mains that would be involved. 
A tariff of 188. per unit for heating purposes has been fixed 
fur cousiinels outside the city boundary, which is jd. more 
than that within the city. 

Exeter: Interruption of Supply.—The newspaper reports as 
to interruption of supply last Tuesday seem to have been 
exaggerated. We find on inquiry that there was a failure 
of the supply in a small section of the town, which lasted 
about twenty-five minutes, due to water penetrating the lead 
sleeve joint on a H.T. cable. 

Glasgow: The Supply to Partick.—In order to bring the 
district into line with the rest of Glasgow, the voltage at 
Partick, whieh was recently incorporated into the city, is 
to be raised from 240 and 480 to 480 and 500 volts. The 
Corporation will bear any cost of the change to consumers. 

Llanfairfechan: Electricity Supply.—It has been decided 
to apply for а provisional order for an electric lighting 
scheme, which is estimated to cost £5,500. 

Lossiemouth: Electric Supply Scheme.—The Board of Trade 
has not vet given its decision regarding the use of overhead 
mains, and is still in communication with the Post Office 
on the subject, but the Scottish Office has sanctioned the 
borrowing of £6,000 on certain terms. 

Lytham: Bulk Supply.—The Council has decided not to 
take a bulk supply from St. Anne’s, and steps will probably 
be taken to construct & generating station in Lytham. 

Manchester: Wiremen's Strike.—A strike of wiremen com- 
menced on Monday. An application has been made for 
an advance in wages of 14. per hour, and the Electrical 
Employers! Association has offered to submit the ques- 
tion to arbitration, or, in the alternative, to grant an 
advance of 4d. per hour, making the rate 944. per hour, to 
take effect on the first pay day after January 186, 1914, on 
the understanding that six months' notice of any proposed 
alterations shall be given by either side. This offer has been 
refused. Between 300 and 400 men are out. 

81. Helens: Electricity Accounts.—The total costs for the 
year are given as £25,722, including interest and other capital 
charges, and the receipts as £27,351, so that a final surplus 
of £1,629 remains. The total units sold were 4,890,438, and 
the maximum demand was 2,135 kw. 

Sheffield: Electrical Exhihition.—The Fuel, Light, and 
Power Exhibition which is being held in connection with the 
smoke abatement movement in Shefficld was opened at the 
City Exhibition Hall on Friday by Mr. C. D. Leng, who, in 
his opening speech, referred particularly to the cheapness 
and other advantages of electric power. 


Teignmouth: [lectricity Supply Scheme.—A report by Mr. 
Е. М. Lacey on a proposed supply scheme is being con- 
sidered by the Council. The cost of the scheme, which 
includes distribution by underground cables in Teignmouth 
itself, and by overhead maius in Shalden and other outlying 
districts, is put at £20,800. 

Waterford: Electric Supply Scheme.—A report has been 


received from Mr. E. M. Lacey estimating the cost of a 


local electric lighting scheme at £27,338, and it has been 
decided to apply for & provisional order in order to bring this 
into effect. 

Whitstable: Electric Supply Scheme.—As the result of 
recent negotiations with the Council regarding street lighting, 
&c., the Whitstable Electric Co., Ltd., has been registered 
with a capital of £18,000. - 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Bolton.—A loan of £7,889 for extensions has been sanc- 
tioned by the L.G.B. 

Fleetwood.—Tenders are invited for L.T. cable by Novem- 
ber Ist. Particulars from A. Cottam, Town Clerk. 

Grimsby.— Tenders are invited by November 18th for metal 
filament Jamps, continuous-current motors, motor panels, 
house fuse and service boxes, &c. (See an advertisement.) 

Leicester.—A L.G.B. inquiry was held last week into 
an application for a loan of £52,350 for additional generating 
plunt at the Aylestone power station. 

London: Hackney.—A loan of £56,748 for extensions has 
been sanctioned by the L.C.C. 

New Zealand.—Tenders are invited by January 5th for 
series incandescent street lighting equipment, including under- 
ground and aerial cable, ten constant current transformers 
and control panels, 1,950 metal filament lamps with reflectors, 
four miles of flexible steel span wire, with 5,500 porcelain 
insulators. 

Ormskirk.—A loan of £1,000 for new generator, gas engine, 


and water-softening plant is to be applied for. 


Salford.—Application is to be made to the L.G.B. for 
sanction to & loan of £10,500 in connection with the addi- 
tional supply of current to the No. 9 Dock of the Manchester 
Ship Canal. 

Todmorden.—A Local Government Board inquiry into an 
application for a loan of £5,800 will be held on November 7th. 

Whitworth.—A Local Government Board inquiry into an 
application for a loan of £10,965 will be held on November th. 


Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Banff.—The Lunacy Board has decided to instal electric 
lighting at the asylum. 

Barrow.—New police station. 

Darwen.—New warehouse, 
Hollins Mill. 

Durham.—New army barracks. 

Hastings.—A winter garden or kursaal on the hospital 
site on the sea-front. 

Hendon.—Swimming bath and public hall at Burroughs. 

Horwich.—New Reform Club. 

Leigh.—Enlargement of Territorial headquarters. Surveyor, 
E. L. Territorial Association, Town Hall Chambers, Ashton- 
under-Lyne.—Extensions of technical school. Architect, 
H. Littler, 16 Ribblesdale Place, Preston. 

London: Islington.—Cinematograph theatre, 83-86 Upper 
Street. 

Poplar.—Cinematograph theatre, Robinhood Lane. 

Stepney.—Cinematograph theatre, Osborn Place. 


THE RECORD ELECTRICAL Go., Ltd. 


Wallpaper Manufacturers, 


LONDON OFFICE: ORKS : 
CAxTON House, CIRSCALE САОНЕАТН. 
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Middleton.—Addition to works of Malta Mill Co., Mills 
Hill Road. 

Ruthin.— New infirmary. 

Stoke-upon-Trent.—Children’s Hospital. 


—— 


TENDERS RECEIVED AND ACCEPTED 


Carlisle.--The tender of the Union Electric Co. for two 
notor alternators and switchgear at £900 is recommended for 
acceptance, subject to the sanction of the Local Government 
Board. 

Glasgow.—A pair of boilers is to be equipped experi- 
mentally with a new automatic stoker by the American 
Engineering Co., at a cost of £1,400. The company is to 
remove them free of cost if not satisfactory. 

Heywood.—The tender of Bertram Thomas for switchboard 
alterations has been accepted. 

London: St. Pancras.—The tender of Heenan & Froude for a 
wet-air filter to be used in connection with the new 1,000-kw. 
Ljungstrom turbine for £160 has been accepted. 


———————————— —— 


APPOINTMENTS AND PERSONAL NOTES 


The wedding of Mr. W. M. D. Pell, director of Oliver Arc 
Lamp, Ltd., Engineering & Arc Lamps, Ltd., and the Varley 
Magnet Co., Ltd. (second son of the late Mr. Bennett Pell), 
to Miss E. G. Sandwith, only daughter of the late Col. 
Hartley Sandwith, C.B., took place at Woking, on Tuesday. 

Mr. W. W. Warren has resigned his position as charge 
shift engineer at the L.C.C. tramway generating station at 
Greenwich. 

Mr. D. Blackley has resigned his seat on the special 
Committee of the L.C.C. on London Electricity Supply. 

The salary of Mr. E. Lunn, Station Superintendent at 
Huddersfield, is to be increased from £180 to £200 per annum. 

The National Boiler & General Insurance Co., of Мап. 
chester, require clectrical inspectors. (See advertisement. 
on another page.) 


| | 
| MISCELLANEOUS BUSINESS NOTES AND || 
| ^ TRADE ANNOUNCEMENTS 
| 


Price of Gopper.—Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£77 10s. to £78 (last week, £78 to £78 10s.). 

Pope Lamps.— With reference to our notice in this column 
and to Pope’s Electric Lamp Company's advertisement last 
week, the company announce that they have been asked for 
the name of their solicitors, with a view to legal proceedings 
being taken against them for infringement, and specially 
ask their clients to note their absolute assurance that thcir 
indemnity holds good against all risk of action and damages. 

Shooting Match.—On Tuesday evening last, a return match 
between Siemens Dalston Miniature Rifle Club and the 
Western. Electrice Co. was shot at Dalston, the result being 
a win for Siemens. The average scores were 958 for Siemens 
and 88 for the visitors. 

Exhibition Awards.—J. H. Heathman & Co. (Parsons 
Green, Fulham, S.W.) have been awarded gold medals at 
the Anglo-German and Imperial Serviees Exhibition for ex. 
hibits of ladders, trestles, and steps. Мт. Heathman informs 
us that he has erected a water tower 65 ft. high at his factory, 
and intends to install a system of automatic sprinklers of 
his own manufacture, 

Anti-vibration Foundations.—The Worfund Company (329 
Bank Chambers, High Holborn, W.C.) inform us that thev 
have been awarded a gold medal of the International Building 
Trade Exhibition at Leipzig for their Worfund insulation 
system, 

Igranic Electris Co.—The liquidator of the Adams Мап 
facturing Co., Ltd., has now issued a formal notice that 
the sale of the electrical business of this company to the 
Тишине Electric Co., Ltd., has now heen completed, and 


all business communications should be sent either to the 
works of the latter company at Bedford, or to their London 
office, 147 Queen Victoria Street. The Igranic Electric Co. 
announce that they are prepared to enter into contracts for 
the manufacture and supply of motor control gear for all 
purposes, as well as the types manufactured by their pre- 
decessors under the trade name "'Igranic." 

Bankruptcies.— A meeting of creditors of the Ridings Are 
Lamp Co. (in liquidation) will be held on November 6th at 
9 Parr Street, Liverpool.—A dividend of 20s. in the pound 
and 4 per cent. interest will be paid by Mr. C. Lewis, elec- 
trical engineer, of 29 Sevmour Grove, Old Trafford, on 
Friday, October 31st, at the Official Receiver s offices, Byrom 
Street, Manchester. 

Liquidations.—4A general meeting of the De Forest Wireless 
Telegraph Syndieate will be held at the offices of Messrs. 
Allen Attfeld & Co., 147 Leadenhall Street, London. on 
November 6th, at 11.30 a.m., to hear the liquidator’s account 
of the winding up. 

A general meeting of the Provincial Electrical Co.. Ltd., 
will be held at the offices of Mr. T. B. Seattergood, 125 
Edmund Street, Birmingham, on November 4th. at 2.30 p.m., 
to hear the liquidator’s account of the winding up. 


COMPANIES’ DIVIDENDS, REPORTS, 
MEETINGS, &c. 


Cleveland & Durham Electric Power.—The accounts for last 
year, which show a net profit of £43,590, were adopted at the 
meeting last week. Mr. James Falconar, M.P., who presided, 
said that the position of the company was very satisfactory. and 
that among the contracts pending was one with the North- 
Eastern Railway Co. in connection with the electrification of a 
further 20 miles of single line as a test for working goods 
traffic. lf this was successful, it was no secret, he said, that 
further extensions of their electric lines would be made by the 
railway company, which held out gocd prospects for the com- 
pany in the future. 

Chloride Electrical Storage Co.—-An interim dividend of 5 per 
cent. 18 announced on the ordinary shares. 


OSTRA LIGHT CO., 11 Queen Victoria Street, Е.С, 
Capital £1,650. То deal with electric lamps, apparatus. бс. 

FORWARD ELECTRIC CO., Fountain Works, Lennox 
“treet, Birmingham. Capital, £2,C00. 

WENSLEYDALE GAS AND ELECTRICITY CO. Registered 
by Jordan & Sons, 116 Chancery Lane, London. Capital, £5.000. 

CONTINUITY JOINT & TUBE CO,, 27, St. Mary Axe, Е.С. 
Capital £5,000. Electrical engineers and contractors. 

BENTHAM ELECTRIC SUPPLY CO.—Capital, 51.000. 
Private company. Subscribers :—C. Н. Best, T. E. P. Ford, 
E. Ayrton, J. Parker, J. Cumberland, C. Bullan, and H. H. 
Cass. 24 Cunliffe Terrace, Bradford. 


— 


The Electrical Trades Union..—Menibers of this Union in the 
London district met on Tuesday last in a large hall in Holborn 
to consider the final arrangements to secure an advance of 
wages. A resolution was carried instructing the London Dis- 
trict Committee to formulate demands on both associated. and 
non-federated employers, embodying 114. an hour for electrical 
fitters and wiremen, with a recognised code of working rules, 
other grades to receive corresponding increases. 


The Storm in South Wales. Considerable damage was done 
in the Aber Valley by the great storm on Monday night to the 
electrical undertakings, and at Senghenydd, Abertridwr, 
Penvrhoel, and Caerphilly supply was interrupted owing to 
lightning effects. Great inconvenience was caused at the pit- 
head of the Universal Colliery, where the work preparatory to 
exploring the mine after the disaster is being continued night 
aud dav. The roof of the Pontypridd generating station was 
torn off, and the telephone wires got so entangled with the 
tramway wires that the service had to be suspended. Supply 
was also interrupted at Bargoed in the Rhymney Valley. and 
telephone communication in that district was seriously inter- 
fered with. 


\ 


ELECTRICAL 
ENGINEERING 


With which is Incorporated 


. THE ELECTRICAL ENGINEER 


(Established 1884) 


No. 358 [Vol. IX., No. 45] 


AU rights reserved. 


.. ELECTRICAL ENGINEERING. 


The Engineering Journal of the Electrical Industry . 


PUBLISHED BVERY THURSDAY. Price Ad. 
SUBSCRIPTION RATES. ; 
United Kingdom. бе. 6d. per Annum. 
Canada. 8s. Sd. per Annum. 
Other Colonies and Abroad. 13s. per Annum. 


Small prepaid Advertisements for SITUATIONS VACANT AND WANTED, ARTICLES 
гов BALB лир WANTED, &c., are inserted at the rate of One Penny per word, 
minimum One Shilling, three insertions for the price of two. 

OrrioiaL Noriogs and TzcHNICAL COLLEGR ANNOUNCEMENTS are inserted at the 
rate of Міперепое per line (column width). 


Other Advertisement Rates on Application. 
Latest Time for Receiving 
Letters for Insertion, Tuesday Arst post. 
Small Advertisements and Official Announcements, Wednesday Aret post. 
Displayed Advertisements, Tuesday frst post. Р 
сотесЧопз in Standing Advertisements, Monday frst post. 


All letters to be addressed to ‘' Electrical Engineering," at the BDprTORIA 
AND PUBLISHING OrrICBS: 206, Тимріш OHAMBERS, LONDON, Е.О. 


Telegrams: '' Circling, Fleet, London." Telephone No.: 5509 Holborn. 
Oheques to be made payable to Тнк KiLowaATT PusLIsSHING Oo., Lrb., and to 
be orossed Lowpox County лир WuasrMINSTER Блик (Temple Bar Branch). 


SUMMARY | 


Pror. E. W. Marcuant in his address to the Man- 
chester Local Section of the Institution of Electrical 
Engineers, urged that the remuneration of electrical 
engineers was in general too low to attract the best into 
the profession in the future. (Page 612.) 

SOME notes on the progress made in the application 
of electricity to mines in Cornwall, and some informa- 
tion concerning the working of different classes of 
mining machinery, were recently given by Mr. L. A. 
Hards in a Paper read before the Cornish Institute 
of Mining, Mechanical and Metallurgical Engineers. 
(Page 613). | 

THE exhaust steam generating equipment at the 
Bedwas Colliery is referred to, and some notes on the 
method of driving and on the pumping plant are given 
by Mr. E. L. Hann. Although three-phase supply is 
utilised, D.C. motors, supplied through a rotary-con- 
verter, are employed, and the author's reasons for this 
course are interesting. (Page 614.) 

SoME details are given of an electric winding engine 
in Scotland. (Page 614.) 

A Номе OrricE prosecution for contravention of the 
electrical mining rules in Scotland has resulted in con- 
viction of the manager on a few of the charges with a 
nominal fine. The agent was acquitted, but the elec- 
trician was fined for failing to examine the plant 
properly. (Page 615). 

THE patent specifications dealing with electrical 
mining and metallurgical matters, published last month, 
deal with miners’ safety lamps, hauling and winding 
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plants, the driving of three-high rolling mills by induc- 
tion motors, and electric furnaces. (Page 615.) 

WE give some further notes on the exhibits at the 
Glasgow Electrical Exhibition. (Page 617.) 

AN accumulator truck, a traction lamp, a new design 
of radiator and an electrically driven fire-pump are 
described in short articles on page 618. 

THE relative merits of the tree and distribution board 
systems of wiring are discussed in our “ Questions and 
Answers ” columns. (Page 619.) 

A PROGRAMME of Papers and addresses to be read 
at London and provincial meetings of the Institution 
of Electrical Engineers- has been issued. (Page 619.) 

AmonG the specifications published last week by the 
Patent Office was one by the B.T.-H. Co. dealing with 
the dynamic braking of motors for machine tool driving. 
The B.T.-H. Co. are also protecting a design of A.C. 
flame arc lamp in which a specially designed auto- 
transformer is used. R. F. Venner protects cooking 
apparatus in which the heating element is encased in 
oil, and Pope's Electric Lamp Co. has a process for 
drawing metal filament from a cold sintered mixture of 
tungsten and: thorium. (Page 620.) 

WE give some detailed particulars of the new loaded 


telephone cable between England and Ireland. Con- : 


sidefable dissatisfaction is being felt in the watch and 
clock making industry at the charges made by the Post 
Office far licences to receive time signals. (Page 622.) 

CONSTRUCTIONAL work has been started on the lines 
of the London & South Western Railway, which are to 


be converted to electric traction.— The *''Railophone " : 


system of signalling is to be adopted experimentally on 
the Midland Railway. (Page 022.) 

THE dispute as to whether the Bury Corporation or 
the Lancashire Electric Power Co. shall supply in bulk 
to the Heywood Council was inquired into by the 
Board of Trade last week.—The Shoreditch Borough 
Council has rejected an offer by the County of London 


` Electric Supply Co. to give a supply of electricity in 


bulk.—Some interesting electric cooking demonstrations 
and lectures have been carried out at Llanelly.—There 
are signs that the electrieal wiremen's strike in Man- 
chester will soon terminate by the employers granting 
the men's demands.—The rateable value system of 
charging has been adopted at Dewsbury.—The Gilling- 
ham Council are contemplating arranging their Diesel 
engine for running on gas tar oil. (Page 623.) 

ExTENSIONS to plant, mains or services are contem- 
plated at Wigan (£8,000); Darlington (£21,000); South 
Shields (£33,000); Finchley (£18,500); Harrogate 
(£9,439); and Gillingham (£5,000). А new sub-station 
is to be erected at Hornsey, and electric lighting 
schemes are under consideration at Teignmouth and 
other places.—Ten bogey tramcars are required at 
Bournemouth; and are lamps at Hammersmith. 
(Page 623.) : 
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(TO-DAY) THURSDAY, NOVEMBER бтн. 
Institution of Electrical Engineers: Yorkshire Section. 
7.15 p.m. At Hotel Metropole, Leeds. Reception and 
Address by the Chairman, Mr. W. B. Woodhouse. 
Smoking concert to follow. 
SATURDAY, NOVEMBER 8ru. 
Manchester Association of Engineers, 
7 p.m. At Grand Hotel, Manchester. ''Recent Develop- 
ments in Steam Condensing Plants." by A. E. L. Scanes. 
Birmingham and District Electric. Club. 
7.30 p.m. At Swan Hotel. ''Motor-car Lighting by Elec- 
tricity," by Н. К. Steventon. | 
MONDAY, NOVEMBER 10тн. 
Institution of Post Office Electrical. Engineers. 
5 p.m. At Institution of Eiectrical Engineers. ‘‘ Telephone 
Engineering Economics," by H. A. Smith. | 
Institution of Electrical Enyineera: Newcastle Section. 
7.50 p.m. At Armstrong College. ‘‘Steam Boiler Working 
in Electrical Power Stations," by J. W. Jackson. 
TUESDAY, NOVEMBER 11тн. 
Institution of Electrical Engineers: Scottish Scction. 
8 p.m. At 207 Bath Street, Glasgow. Inaugural Address 
by J. A. Robertson. | 
WEDNESDAY, МОУЕМ Ыр 12тн. 
Institution of Electrical Engineers: Birmingham Section. 
7.50 p.m. At the University. ‘‘The British Standard 
Specification of Consumers’ Electric Supply Meters,” 
by S. H. Holden. 
Association of Engineera-in-Charge. 
7.45 p.m. At Marconi House, Strand. ‘‘ Wireless Tele- 
graphy, by Capt. Н. Riall Sankey. 
THURSDAY, NOVEMBER 1зтн. 
Institution of Electrical Engineers. 
8 p.m. At Victoria Embankment. Address on ''Pressure 
Rises" (experimentally illustrated), by the President. 


The London Electrical Engineers. 


(To-n«v) THURSDAY, NovkexBER OTH.—C. Company. Technical Instruction, 
7 to 10 p.m. ; Meeting of N.C.O.'a at 7 p.m. 

FRIDAY, NOVEMBER 7TH.—D. Company. Technical Instruction, 7 to 10 p.m. ; 
Meeting of N.C.O.'s at 7 p.m. 

SATURDAY. NOVEMBER S8TH.— Headquart rs open from 10 a.m. till noon. 

Moxpav, NOVEMBER l0TH.—4. Company. Technical Instruction, 7 to 10 p.m. 

TUESDAY, NOVEMBER 11тн.— В. Company. Technical Instruction, 7 to 10 p.m. 

WEDNE pay, Novemper l?TH.—Recruits only, Infantry Drill and Technical 
Instruction, 7 to 10 p.m.. 

THURSDAY, NOVEMBER 18TH.—C. Company. Technical Instruction, 7 to 10 p.m. 

FRIDAY, NOVEMBER l4TH.— D. Company. Technical Instruction. 7 to 10 p.m. 

SATURDAY, NOVEMBER 15TH.— Headquarters open from 10 a.m. till noon. 
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Nov. 6, 1919. 


J КОЕ, E. W. MARCHANT'S address to the Manchester 
Local Section of the Institution of Electrical Engineers 
was entitled, " The Vocation of an Electrical Engineer.” and 
contained а plea that the importance of the work being 
carried on by members of the electrical engineering. profes- 
sion should be better recognised and rewarded, as by this 
means only could we ensure that men of the high degree of 
training, ability, and intelligence required to keep pace with 
the ever-widening developments of that branch of enginecr- 
ing could be available to carry on its progress. Dealing with 
the various sections of the profession in turn, he showed 
first how enormous was the field for һе central station 
engineer, although the remuneration offered to those taking 
up this work was quite inadequate to the responsibility. 
Many successful central station engineers had forsaken their 
positions to take up consulting work, and the difficulty ex- 
perienced by the large power companies in obtaining suitable 
men was increasing. [Electric railway work was increasing 
in importance, and he looked forward to the time when the 
position of mechanical engineer to a railway would be filled 
by an electrical engineer, who, like the former, could reason. 
ably aspire to the general managership. All this showed the 
high tvpe of man demanded. In manufacturing work also, 
technical knowledge of the highest order is required to fill 
the highest posts, but men eligible for these positions are 
discouraged by the low salaries obtainable while they are 
climbing the ladder. In order to attract the best type of 
men into the profession, it was imperative that the standard 
of remuneration for technical men must be advanced. Prof. 
Marchant had also a good deal to say regarding telephone 
and telegraph work, id hoped that the higher administrative 
posts in this service would in the future be more open than 
they appear to be at present to those who have a thorough 
knowledge of the technique of telegraphy and telephony. To 
get the right kind of persop, the engineering side must be 
made attractive enough to ensure that the most able men 
shall think it worth while to become telegraph engineers. 
Similar arguments were applied to electrochemical engineer- 
ing. The matter, he said in conclusion, is one of supply 
and demand; the supply hitherto has been ample, the demand 
meagre; now demand is overtaking supply, and the necessary 
consequence to an increased demand is either a worse quality 
of product or a higher price. 


WASTE (vee '' ELEc ru IcAL ENGINEERING,” Өө e 380th, page 601). 


Mr. Vernier in his address at Newcastle spoke of the desirability of co-operation betircen Municipalities and Power Companies by giving th’ 
Jormer а financial inlerest in the undertaking and representation on the Board, 


COUNCILLOR REDRAGGE (who represents £200,000 held by the Corporation of Manningborough), interrupting 


the rending, of the Balance Sheet:—Afore we proceed, 


of stoker 
boilers. . . (Consternation /) 


| ; еп-1-тп, Га like ter raise the question о’ the discharge 
acke because ‘e disagreed with the shift engineer about the rate at which it was desirable to fire the 
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ELECTRICAL ENGINEERING 


THE MINING AND METAL INDUSTRIES 


ELECTRICITY IN CORNISH MINES 


T the opening meeting of the Cornish Institute of Mining, 

Mechanical, and Metallurgical Engineers, held last month, 
Mr. L. A.. Hards (engineer and manager, Cornwall Electric 
Power Co.), read a Paper on “The Application of Electricity 
to Cornish Mining." The output of the Cornwall Power Co.'s 
works at Hayle, said the author, was now nearlv 20 million 
units per annum. To illustrate the saving in capital outlay 
by the adoption of electric power from an outside source, he 
ussumed а mining undertaking, with a capital of £50,000, 
earning 25 рег cent. and using 1,500,000 units per annum, át 
а cost of O'75d. per unit, or £4,680 per annum. Private plant 
would cost about £10,000, and, allowing 10 per cent. for 
depreciation, the distribution would be reduced from 25 per 
cent. on a capital of £50,000 to 19 per cent. on £60,000. Thus 
the eost per unit would have to be not more than 0'19d. per 
unit to bring the profit back to 25 per cent. This calculation 
was made on the assumption of a 25 per cent. profit, which is 
not high for a mining concern, and the £10,000 cost of plant 
nicht have meant the difference between 25 per cent. and 
no dividend at all if there was a shortage of money to get 
the concern into fair working operation. 

The author then dealt with the question of pumping, 
which he divided into two classes, unwatering and permanent 
pumping. Nothing, he supposed, had retarded the progress 
of electricity in Cornish mines so much as the trouble ex- 
perienced with turbine pumps, where it had been tried to 
pump comparatively small quantities of gritty water through 
small passages with impellers running at high speed. High- 
speed machinery of this kind required careful attention, and 
in using this type of pump it would be well to work in two 
shafts at the same time. He thought it preferable for un- 
watering not to use pumps for tco high a lift. It would 
certainly be more economical for, say, a 1,000-ft. water lift, 
to use two 500-ft. pumps—generally a turbine pump has a 
maximum efficiency when the gallons per minute are approxi- 
mately equal to the head in feet. To prevent overloading of 
the main motor he suggested that it might be possible to 
have one or two small single-stage sinking pumps below the 
main pump, capable of pumping, say, 40 or 50 ft., delivering 
to a tank about З ft. 6 in. square by 10 ft. long, from which 
the large pump could pump intermittently. The ideal arrange- 
ment would be pumps running intermittently, spaced at 
various levels on moderate heads, so that economies in the 
power demand would result. 

So far no satisfactory rock drill had been tried in Cornwall. 
The question of weight was serious, but the author did not 
think that there was much in the argument that with the 
pneumatic drill there was a supply of air for ventilation, 
since it took about 20 h.p. at the surface to produce З or 4 h.p. 
below, so that there was some margin for ventilation at low 
pressure with electric drills. There were a number of elec- 
trically-driven compressors connected to the mains. One 
especially was interesting. This was a Holman's 1,000 cub. ft. 
rope-driven compressor, arranged to start and stop auto- 
matically. It was driven by a 215 h.p. motor running at 240 
r.p.m. The control was by a small relay operated by the 
nir pressure, so that the compressor was always at work at 
full load and maximum efficiency. It took 25 secs. to start, 


but by inereasing the current this could be reduced to 10 secs. - 


At present there were no large winders connected to the 
system. but, said the author, there is every possibility of 
some heing connected in the near future. From particulars 
for a number of collieries using steam winding, and raising 
2.000 to 3,000 tons per day, he found that on the average 
about 14 lbs. of coal per effective h.p. hour in the shaft were 
required, which, at 18s. per ton, gave a cost as high as Is. 4d. 
far coal only. Large clectrie winders could not, however, be 
dealt with in the generating station until reeentlv, but the 
present plant at Hayle could do this satisfactorily. With 
regard to rock-breakers. there were now a number clectrically- 
driven, and the use of electricity was proving very economical: 
for instance, a rock-breaker, 20 ft. by 10 ft. and motor 40 h.p. 
to start. and 45 h.p. peak, only took about 7 h.p. average as 
registered by meter. With regard to stamps, there was no 
difficulty in driving any kind, but the author pointed out 
that the motor should drive, whenever possible, through 
high-class single reduction gearing or through chain belts. 


Vanners and shaking tables took very little power to drive, 
and were generally grouped. Recently there had been 
a tendency to speed up the countershafts. This allowed the 
use of cheaper shafting and higher-speed belts, and, conse- 
quently, a lower belt tension and lighter belts, as larger pulleys 
might be used. Pulverisers also were machines which had 
been very satisfactorily driven electrically for a number of years. 


. Whenever possible, gearing was used on low-speed drives, and 


was placed between the low-speed machines and the counter- 
shaft, and not between the motor and the counter-shaft. 

The following figures relate to the h.p. in motors at the 
present time connected to the mains of the Cornwall Power 
Co. :—Stamps, 826; crushers, 815; vanners, 240; pulverisers, 
916; pumps, 1,200; dredges, 75; haulage, 190; compressors, 
1,185; and miscellancous, 339. In addition, the company has 
‘a lighting load of 720 h.p. and a tramway load of 500 h.p. 
and 934 h.p. connected to enginecring works. It has been 
found that Californian stamps, with a 30-h.p. motor, 10 heads 
of 1,050 lbs. each, and 98 drops, takes 20 units per hour. 
Nissen stamps, with an 11-h.p. motor, two heads of 2,000 Ibs. 
each, and 94 drops, take 7:85 units per hour; but it is thought 
that with more heads and a larger motor, these would be 
more efficient. Pneumatic stamps, with a 130-h.p. motor, 
4 heads of 1,250 lbs. each and 120 drops, take 80 units per 
hour. Crushers present a considerable variation in power 
according to duty, but on the average a 24-in. crusher at 
192 r.p.m., takes a maximum demand of 56 kw. and 127 
units per hour; while a 20-in. crusher at 190 r.p.m. takes 
17 kw. and 3'0 to 9'O units per hour. А 18 ft. бір. by 3ft. 6 in. 
tube mill pulveriser, running at 24 r.p.m., dealing with 45 
tons per dav, takes 12 units per hour; four 6 ft. by 2 ft. 6 in. 
pulverisers, also running at 24 r.p.m. and dealing with 2 tons 
per day, take 13 units per hour: while a 6 ft. by 2 ft. 6 in: 
machine at 35 r.p.m. takes 28 units per hour, and at 56 
r.p.m. 3°3 units per hour. Twenty vanners take 73 units 
per hour, and 22 Wilfly tables take 98 units per bour. 


'* Wireless" Telephones in Mines.—The Reineke system of 
telephonic and telegraphic communication in mines, previously 
referred to in ELECTRICAL ENGINERRING, has been installed by 
the Clifton & Kersley Coal Co., Ltd., in its colliery at Astley 
Green. 

Scottish Mining Electrlcal Engineers.— The opening meeting of 
the session of the West of Scotland Branch of the Association 
of Mining Electrical Engineers was held on October 18th, in 
Glasgow. The President, Mr. M. Brown, in his address, men- 
tioned that the branch was now the leading one in point of 
numbers. It was further announced that arrangements were 
being made for holding district. meetings in Hamilton, Larbert, 
and Kilmarnock, with a view to creating additional interest in 
the branch. In the course of a discussion with the Scottish 
branch of the National Association of Colliery Managers on 
October 25th, Mr. A. Anderson (Wishaw), observed that it was 
pleasing to note that the number of accidents due to electricity 
was decreasing. This was due both to the design, manufacture, 
and maintenance of the plant. The latter was most essential. 
It seemed to him that the scarcity of lahour at the present 
day made the use of electricity not only advisable but abso- 
lutely essential if the country was to go on its way uninterrupted. 

Power Generation at the Pit's Mouth.—A joint meeting of the 
Kent Branch of the National Association of Colliery Managers 
and the London Branch of the Association of Miming Electrical 
Engineers was held recently at Dover, and Mr. E Kilburn Scott 
read a paper on large prime movers and boilers for power 
houses. The prosperity of the country, he said, depended largely 
on cheap power supply, and the only way to compete with water- 
power countries was to centralise electric-power supply in the 
colliery districts. Turbo-alternators of 20.000 to 30,000 kw. 
were already being built, and in his opinion an ideal electric 
power station would give, say, 100,000 kw. in four or five 
steam turbines supplied with steam from boilers fired. by gas 
obtained from by-product plants using coal direct from the pit. 
Such a station could supply power to a profitable electrochemical 
or electrometallurgical load with a good load factor at one-tenth 
of a penny per unit. He thought that the primary power 
houses of the future would be situated on the coal fields, aud 
the present municipal and other stations would become sub- 
stations. The sixty odd power stations of greater London. for 
example. could derive their energy from the Nottingham, 
Warwickshire, Forest of Dean, and Kent coalfields. The trans- 
mission lines could be along the railway routes, and the rail 
ways themselves would be converted to electric traction. 
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ELECTRICAL PLANT AT BEDWAS COLLIERY 


"| HE last issue of the Proceedings of the South Wales 

Institute of Engineers contains a Paper on the sinking 
and equipping of the Bedwas Navigation Company's Colliery, 
by Mr. E. L. Hann. There are two shafts, each 21 ft. in 
diameter, about half a mile east of Bedwas Station. The 
permanent plant was installed before sinking, and the cost 
of fuel during sinking was £7,786, which the author com- 
pares with £16,801 spent on fuel in sinking at Penallta under 
similar conditions. At Bedwas the sinking was carried out 
at a faster rate, and, by the use of a mixed-pressure turbine, 
practically the whole of the electric power required for pump- 
ing, ventilating, and small surface motors was produced from 
the exhaust of the winding engines and air compressor. A 
500-kw. 8,000-volt 50-cycle reciprocating set was used to 
drive the small motors, for lighting, and to do any electric 
pumping that might be necessary before the larger electric 
generators were installed, and the ventilation was done by 
means of an electrically-driven fan of 8,000 cub. ft. per hour 
capacity at the top of each pit, and air pipes 2 ft. in diameter 
were used in the shaft. 

The exhaust-steam plant was installed almost immediately 
after sinking commenced. This comprised a Rateau accumu- 
lator, designed to give sufficient storage to bridge over 
winding-engine stops of 45 secs.; a 1,250-kw. B.T.H. Curtis 
mixed-pressure turbo-alternator with Le Blanc jet type con- 
denser, and motor-driven rotary air pump designed for 273 in. 
vacuum. The engines can exhaust into the accumulator, or, 
if the turbine is not running, into the condenser direct. Any 
surplus steam from the accumulator is taken to a feed-water 
heater, so that no exhaust steam escapes to the atmosphere 
unless the feed water is already at approximately boiling- 
point. In order to obtain duplicate fan and compressor 
drives, as well as economical driving on low loads, and also 
to use all the exhaust steam available, the main ventilating 
fan was provided with steam and electric drive, and one of 
the three air compressors (two аге of 4,000 cub. ft. per 
minute and the other of 5,000 cub. ft. per minute capacity) 
are driven electrically. At the same time, a second 
1,500-kw. mixed-pressure turbo-alternator, running at 8,000 
r.p.m., was installed. 

Many schemes for variable-speed electric drives were con- 
sidered, and eventually 500-volt D.C. motors, driven through 
rotary converters, were chosen. In considering the best system 
to adopt, the following were the conditions which influenced 
the decision in favour of the D.C. plant :— 

(1) A complete range of speed between 72 and 135 revolutions 

er minute would be obtained for the fan drive, which would 
be required in opening out the colliery. (2) Simplicity of speed 
control. This is especially valuable on the air-compressor drive, 
where it is done automatically by a Thury regulator between 
the limtis of 80 and 125 r.p.m. (3) The power factor of the 
load on the generating plant could be improved. (4) Owing to 
the fact that only one 500 kw. rotary converter would be 
required at first for the two motors the initial cost was moderate. 
(5) The 3,000 volt and 500 volt transformer for the A.C. side of 
the rotary would act as spare to the existing transformer, 
which is used for small A.C. motors. (6) Any surplus current 
from the rotary converter became available for a variable- 
speed D.C. motor drive, such as the induced-draught fan motor, 
or for any other drive when variable speed is required. (7) A 
comparatively slow-speed air campressor could be used with a 
direct-coupled motor. 

Mr. Hann pointed out that the general experience at col- 
lieries where mixed-pressure elcctric-power plants have been 
installed, and where the colliery is so situated that its supply 
cannot be linked up with other collieries, has been that, 
owing to the large fluctuations in the amount of exhaust 
steam available and the current demand, it has not been 
possible either to utilise fully the exhaust steam or to obtain 
a satisfactory load factor. The installation at Bedwas was 
designed to get over this difficulty, and, with the choice of 
electric drives available, Mr. Hann thinks that a high load 
factor will be realised, and that the exhaust steam should be 
almost completely utilised. 

It was also mentioned in the Paper that, in order to cope 
with an inrush of water into a district at the rate of about 
10,000 gallons per hour, which gradually reduced to 4,000 
gallons per hour, two sets of Sulzer centrifugal electric pumps, 
each capable of delivering 560 gallons per minute to the 
surface, were ordered. The total manometric head against 
which these pumps have to throw is 2,507 ft. This required 
the employment of thirteen stage pumps, each set consisting 
of a five-stage and an eight-stage pump, coupled in series, 
with a combined bed-plate to take also the electric motor, 
which is placed between the pumps. 


AN ELECTRIC WINDING ENGINE IN SCOTLAND 


T a mecting of the Mining Institute of Scotland on 
October llth, Mr. W. M. Dunn read a Paper on the 
eleetrical winding plant which has been installed at the 
South Kenmuir Colliery. When the reopening of this pit 
was under consideration, it was found that the space was 
too limited to put in a steam winder easily, and that electric 
power could be obtained at a reasonable figure from the mains 
of the Clyde Valley Electric Power Co. Careful estimates 
were made of the relative costs of steam and electric winding 
and finally an electric plant was ordered from Crompton & 
Co. (Chelmsford). The winder is capable of winding 720 tons 
per shift, or 180,000 tons per annum боп :а depth of 
76 fathoms, at the following estimated costs :— Wages of three 
оза е oils, waste fuel, &c., £9 14s. 5d.; winding 
minerals, men and stores, £362-10s.; depreciation (5 per cent. 
on £2,460), £123; difference between is cost or ae and 
electric winder (5 per cent. on £825), £41 ös.: giving а 
total of £909 11s. 5d., equal to 1213 pence рег ton. The time 
taken to wind l7ewt. from the 76 fathom level is twenty- 
four seconds plates to plates, and with ten seconds allowed 
for banking; the winder, if kept running without a halt, 
is capable of raising 720 tons from that depth in eight 
hours. > 
The winder is on the continuous-current system of Messrs. 
Crompton & Co., without flywheel storage, and the winding 
motor, which is direct-coupled to the drum, receives current 
at a variable voltage from a motor-generator of special con- 
struction driven by a three-phase motor from the supply 
circuit. The safety devices are as follows :—An electro- 
magnetic brake comes into action automatically either when 
the controller cuts off the current or when the limit switches 
are reached. Immediately after the limit switches are passed 
mechanical trips on the indicator column release a weight 
Which applies the post brake. This same weight is also 
released by a solenoid in event of the current failing. The 
controller is so arranged that the normal acceleration cannot 
be exceeded, even if the handle is put hard over. The contro] 
was found to be very easy, and there was no difficulty in 
training ordinary enginemen. to work the winder. ` 
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Electricity in Mines in New South Wales. — The annu 
for 1912 of the Department of Mines, New South Wales per 
the advisability of having a duplicate drive for ventilation 
fans. A non-fatal accident is recorded in which a sinker re- 
ceived a shock owing to the winding rope of the sinking winch 
becoming alive through an unearthed defective controller. A 
horse-driver was prosecuted and convicted under the electric 
special rules for baring an electric cable and connecting it to a 
chain fence on which a filler was sitting. He was rendered un- 
conscious for a considerable time. No fatal accidents due to 
electricity occurred, and but little of electrical interest is 
recorded. 

Collieries and Electricity.—In the course of his addres ) 
Yorkshire Branch of the Association of Mining Electrical 
Engineers at Shettield on October 25th, Mr. H. C. Jenkins looked 
forward to the time when each colliery would become a huge 
generating station, from which electrical energy would be dis- 
tributed. It was important, he also said, that members of the 
Association should broaden their knowledge of electricitv as 
much as possible, because at all mining disasters the first ques- 
tion was whether electricity installed underground was the 
cause. Electricity was made the scapegoat wherever possible. 
and it was the duty of the mining electricians to disprove this 
charge. Mr. J. Bentham (New Sharlston Collieries) gave a 
paper on testing transformers for colliery work 


Association of Mining Electrical Engineers.—At the annual 
meeting of the Association of Mining Electrical Engineers, which 
was held in Birmingham, the retiring President, Mr. W. C. 
Mountain, said that they now had 1,081 members of the Associa- 
tion. The Association and especially the certificates granted by 
it were now being regarded as things of value. In. the past 
electrical machinery in collieries had suffered a great deal from 
the fact that the class of men who looked after it were incom- 
petent. That, however, was being got over, and the present 
class of men were a great improvement. . Mr. A. Anderson was 
elected president for the ensuing year, Messrs. A. Hall and R. 
Holliday vice-presidents, and Mr. C. F. Jackson treasurer. In 
the course of his address Mr. Anderson expressed the opinion 
that the day of the mining engineer with only a little elementary 
electrical knowledge was gone. He foresaw a steady develop- 
ment of the use of electricity as an aid to mining, and the 
average underground distributing station would compare badly 
with that of the future when they might expect to see well- 
made walls, and clean and even floors. He advocated a 
thorough course of technical training for young men entering the 
profession. Unreliable plant was often the outcome of un- 
reliable attention. due to lack of technical knowledge. Не 
deplored the lack of first-class men at the present time. 
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HOME OFFICE PROSECUTION 


^^ VIDENCE in the case against the agent and the manager 
Е of the Dalzell &  Broomside Colliery, Motherwell, 
with regard to alleged contravention of the Coal Mines Act, 
mentioned in ELECTRICAL ENGINEERING, October 2nd, page 556, 
has been continued since our last report. The charges in- 
cluded failure to have certain fuses properly pro- 
tected, failure to cover parts of certain unarmoured cables 
with insulation, and failure to secure certain cables with 
readily breakable non-conducting material, failure to keep 
signal wires away from cables, failure to earth a gate end 
box, and failure to provide a suitable trailing cable to a coal- 
cutter. There were other charges of a non-electrical character. 
Mr. Robert Nelson (H.M. Electrical Inspector of Mines), spoke 
of having seen a distribution box containing fuses not so con- 
structed as to prevent risk of shock. In some of the cables 
the insulation was quite worn away in parts, and in some 
places the cables rested on nails instead of being secured in 
proper slings; also in one of the gate end boxes, the earth- 
conductor was not soldered into a lug for the earth connestion, 
and the trailing cable of a coal-cutter was not connected to 
the system by a properly constructed connection. Мү. 
Nelson's evidence was corroborated by Mr. W. Walker (H.M. 
Chief Inspector of Mines for Scotland). | 

For the defence, Mr. G. L. Kerr (Inspector for the Scottish 
Mine Owners’ Association), said that, from his reading of the 
regulations, the fuses in the distribution box were exempt 
under the Act, and Mr. D. Martin considered that there was 
no risk of shock with reasonable care; but admitted, in cross- 
examination, that there was a possibility of live contact, The 
installation of a box. as suggested by the inspectors, and the 
replacement of the trailing cable connection, would have 
involved new apparatus, which would have come under the 
clause of the Act, which allowed an extension of time for its 
installation. The suspension of the cable on nails was a 
temporary expedient until suspenders were obtained. He 
thought that it was the electricians’ duty to detect absence 


of covering on the cables. The manager (Mr. J. Dalgleish), ` 


in his evidence, urged that ће was taking all reasonable means 
to get everything up to the requirements of the Act, and 
complained that he could not got experienced men to carry 
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out the work in the specified time. The agent (Mr. R. W. 
Dron) was sutisfied that the manager was doing all he could 
to meet the requirements of the Act. His own position was 
that of an outsider giving technical advice. Sheriff Shennan, 
in his judgment, first took up the question of the position of 
the agent, and, finding that he was a skilled adviser without 
power to issue orders, dismissed the complaint as against him. 
With regard to the charges against the manager relating to 
the electrical rules, the sheriff finds that the rule on which 
the charge relating to the fuseé-box is founded relates to con- 
struction, and accordingly Rule 20, allowing extension of time, 
applies. It would have been simple for the inspector to 
require that matter to be remedied in virtue of his powers 
under Rule 20. In any case, he regards it as the duty of 
the electrician rather than the manager to inspeet the fuses 
minutely. The charge of failure to cover cables with in- 
sulation he regards as more scrious, and convicts on this 
count. The four remaining charges are characterised as_re- 
lating to matters of detail for which the manager could not 
be held responsible, and are dismissed. The sheriff convicted 
on some of the non-electrical charges, but, remarking that he 
did not regard any of the offences as serious, he imposed a 
fine of £5. It will be remembered that the electrician to the 
colliery was originally included in the charges, but it was 
decided that he could only be proceeded against for failure to 
examine the plant properly. To this he pleaded guilty at a 
subsequent hearing, and was fined £2. | 


ELECTRICAL MINING AND METALLURGICA 


PATENTS OF OCTOBER 
Mining. 

Tes following Specifications published by the Patent Office 

during October are of particular interest to mining elec- 
trical engineers. In No. 20,352, of 1912, F. Farber, a safety 
lamp is described. It comprises a strong metal cylinder 
forming the base and battery container, while the lamp-head 
is secured by а bayonet fastening, and is magnetically locked. 
The battery is maintained central by a ridge engaging with 
a slot in the base, and loosely mounted spring plunger con- 
tacts bear against the lamp-head. The circuit is made or 
broken by turning this head. The lamp is held between two 
concentric contact springs, and is pressed against them by a 
third co-axial spring. The accumulator elements are mgunted 
on the lid of the cell, and the lid is fixed to the cell by 
a thin strip of celluloid. Specification No. 22,738, of 1912, 
by W. H. Hanson, H. L. Langston, and the Electrical Power 
Storage Co., Ltd., also deals with a safety lamp in which 
control of the light is effected by movement of the head. 
An airtight space is provided between the base-plate and 
the lamp and the cover of the battery casing. An airtight 
joint is made by a V-shaped circular projection on the former 
engaging а groove in the latter. The lamp chamber, which 
contains. more than one lamp, is connected to the cover of 
the battery casing by a central bolt. In Specification No. 
24,438, of 1912, O. Oldham (Denton, Manchester) describes 
а construction of internal switches to effect control of the 
light by rotation of the lamp-head. A bottom cap is free to 
screw up and down in the lower end of the case to a limited 
amount, and to support and turn the battery with it. Speci- 
fication No. 4,707, of 1913, by T. Heaton, deals with a gas 
detector for miner's safety lamps, and is an improvement 
on the lamps covered by Patent No. 239, of 1912. A platinum 
or nickel-chrome wire is supplied with current from the 
accumulator, and the heat evolved is arranged to volatilise 
oil in а container, which is ignited in the presence of fire- 
damp. -Either the detector or lamp may be uscd by turning 
the head which is provided with an ordinary miner's-lamp 
top. Specification No. 1,407, of 1913, by Friedr. Krupp, A.G., 
of Essen, Germany, deals with the control of machines on 
the Leonard system. The main field of the dynamo is 
separately excited. It is connected in parallel with the 
armature by a potentiometer arrangement. By means of an 
auxiliary brush only part of the armature pressure need be 
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applied to the potentiometer circuit. Another specification 
relating to hauling and winding sets is No. 11,007, of 1913, 
by Siemens-Schuckert. The- supply to the set is regulated 
by means of an automatic speed regulator, which, during the 
acceleration of the working motor, driven by the Ilgner set, 
is set higher, and during retardation is set lower, so as to 
produce a more gradual acceleration of the flywheel. The 
sensitiveness of the speed governor is adjusted by a load 
or current relay. The speed governor described in Specifica- 
tion No. 27,588, of 1911, is specially referred to. 


Metallurgical. 


The following Specifications are of particular interest to 
electrometallurgists :—In No. 21,263, of 1912, by the B.T.-H. 
Co., to which it was communicated by the General Electric 
Co. of America, the control of A.C. induction motors for use 
with three.high rolling mills, &c., is dealt with. Two motors 
are used, ofe has about twice the synchronous speed of the 
other, both are geared to the lifting table, and are controlled 
by a circuit ing limit switch. An automatic reversing 
switch is also provided for the high-speed motor. The 
operations are as follows :—The high-speed motor starts and 
accelerates the table; it is then cut out, and the low-speed 
motor is cut in, and is driven by the momentum above its 
synchronous speed, so that it acts as a generator, and retards 
the speed of the table. Just before the low-speed motor has 

synchronous speed, the high-speed motor is cut in 
again in a reversed direction, and the two motor torques 
tend to balance at about one-quarter full high speed. The 
table is then stopped by a solenoid brake. | 

In Specification No. 24,626, of 1912, the Morgan Crucible 
Co. and C. W. Spiers describe a conducting crucible for 
tilting furnaces. The upper part is made with an annular 
extension, so that it may be clamped up to form one of 
the terminals, the other being at the bottom as usual. The 
extension is made of larger cross-section than the body of 
the crucible, so that it is not so greatly heated. In Specifica- 
tion No. 16,011, of 1913, J. Bally describes a design of trans- 
former furnace in which the secondary circuit consists of 
vertical or inclined holes connected by horizontal conduits 
or solid connections. These are situated on one cylindrical 
surface or several concentric cylindrical surfaces. In the 


interior is the primary, which is made up of several coils 
arranged radially on a central axis. Several advantages are 
claimed for this construction. The magnetic body may be 
used for binding the insulating material; a long secondary 
circuit, automatic filtration of the bath, and collection of 
the scum in certain holes; heating centres well distributed, 
and a single ventilation shaft for the primary coils only is 


.required. The primary may be readily withdrawn, so that 


any repairs to the working chambers are easily effected. 


Telephones in Rescue Work.—After the overcoming by gas ôf 
one of the rescue parties in the Universal Pit at Senghenydd, 
telephonic communication was established between the rescue 
parties and the colliery offices over a distance of a mile. This 
was done by means of Army field telephones and a reel of cable, 
with other apparatus, lent by the Welsh Telegraph Company, 
Royal Engineers. The men were then able to carry portable 
telephones, and to remain in touch with the surface. 


Fatal Accident due te Electric Shock.—An inquest was held 
recently into the death of a coke-oven ram-driver named George 
Smith at the works of the Coppee Co. (Great Britain), Ltd. 
Electrical power was supp ee by the Pinxton Colliery Co., who 
saw to the keeping in order of the wires and cables, lamps, &c., 
but no systematic examination was made. It was shown that 
Smith’s death was due to shock from touching a handrail which 
had become alive from the cable in an adjacent faulty conduit 
during wet weather. No blame was attached to the manage- 
ment. 


Electric Safety Lamps in Mines.—In the course of a speech 
at West Kirby recently, Sir Arthur Markham urged that the 
use of electric safety lamps should be made compulsory in all 
mines, even where naked lights were now used. An electric 
light, he said, gave much more light than a candle, and was 
far safer than an oil lamp. Men who used electricity said there 
was no comparison between that and the oil safety lamp, and 
they would have nothing more to do with oil. The cost on the 
industry to ‘‘scrap’’ the oil lamps and to buy new ones for 
electricity would be about one million sterling, but the added 
safety would be worth the expense. If this last disaster were 


- proved to be due to a defective safety lamp, then it might be 


that Parliament would compel the use of electric lamps as an 
additional precaution in mines. As far as he was concerned, 
he was going to put electric lamps into every pit with which 
he was connected. 
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WÈ give below some further notes on the Glasgow 
Electrical Exhibition, including descriptions of 
some stands not mentioned in our last issue. 


We are now able to give an illustration of the stand of the 
arg А Swan Electric Light Co., which was described 
ast weex. 


On the Stand of The General Electric Co., Ltd. (71 Waterloo 
Street, Glasgow), will be found a large selection of Osram 
lamps from 2 to 1,000 candle-power. The firm have recognised 
the large demand for small heating and cooking appliances, such 
as electric irons, kettles, saucepans, toasters, radiators, &c., 
and are showing a varied range of their well-known ‘‘ Magnet " 
type of apparatus. ‘Amongst these perhaps the most popular 
are the domestic types of electric iron, the 4 lb. size of which 
is sold for 12s. 6d., and the 6 lb. type at 16s., with guarantees 
for three years. They are highly finished and nickel.plated, 
and at Glasgow rates they cost only 14. for nearly four hours’ 
continuous use. A neat little 2 pint copper ''Magnet" kettle 
is also shown that will boil 2 pints of water in 7 minutes. 
There are also on view a breakfast set consisting of hot plates, 
ee dish, teapot and coffee percolater. The General Electric 
Co. also show a varied collection of telephones to meet all re- 
quirements, from the small battery telephone to the latest model 
central battery lamp signalling switchboard. Examples of 
“Superlux ” glass are also on view. 

At Stand No. 47 R. Waygood & Co., Ltd. (Falmouth Road, 
London, S.E.), show a working model of an automatic electric 
passenger lift, with push button control, and gates fitted with 
interlocking gear. For the purpose of the model the floor pushes 
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that would ordinarily be in the cage are placed outside, so that 
the working of the lift may be easily demonstrated. 

An excellent selection of electric cables of all types and for 
all purposes are shown at Stand No. 49 by W. T. Henley’s 
Telegraphs Works Co., Ltd. (Blomfield Street, London, E.C.). 
There is also a varied selection of joint boxes, jointing material, 
Henley Patent Cable Suspension, and other accessories. The 
Henley wiring system is explained, and samples of the work 
are shown. | 

The Record Electrical Co., Ltd. (Оен House, Westminster, 
S.W.), are exhibiting a variety o measuring instruments and 
automatic circuit breakers. The pedestal tron-clad type of 
ammeters and voltmeters shown are very suitable for factories, 
shipyards, and exposed positions. The patent ‘‘Cirscale’’ in- 
struments are on view, and some models are connected up to 
demonstrate the instruments under working conditions. 

Besides showing several smal hand vacuum cleaners The 
Scottish Vacuum Cleaner Co. (111 Bothwell Street, Glasgow), 
are exhibiting the ‘‘Santo’’ Vacuum Cleaner, and their later pro- 
duction, the ‘‘Ruby.”’ By a special pump in this cleaner fully 
10 in. of vacuum, and an air volume of fully 33 cubic feet of 
free air per minute is obtained. This ensures a strong blast of 
air for use with the blowing hose, which removes dust from 
corners and crevices where it is not possible to apply the 
suction. There are also being given demonstrations of the 
"Perfection" Vacuum Clothes Washer, which has proved во 
effective. 

The British Electric Plant Co., Ltd.. Alloa, are exhibiting at 
Stand No. 39 several of their well-known specialities in con- 


THE GLASGOW ELECTRICAL EXHIBITION 


Second Notice 


nection with colliery equipments. They make a 
high and low lift turbine pumps, in which it is claimed that 
the end thrust is дешн at each impeller, and consequently 
no balance pistons of any description are required. In this con- 
nection they are showing one of their D4 size pumps, direct 
coupled to one of their special A.C. motors, which is very 
compact and specially adapted for colliery work. The output 
of the system is 400 gallons of water per minute against 500 
feet head when running at a speed of 1,500 r.p.m. The Com- 
pany have also developed turbine pumps for boiler feed purposes, 
and one of their C7 size pumps represents this type coupled to 
one of their standard D.C. motors, the pump having an output 
of 150 gallons per minute against 200 pounds pressure. А com- 
plete set of pump impellers are shown mounted on the shaft, a 


spore t of 
с 


unique feature being that the whole shaft where it comes into. 


contact with the liquid is protected by bronze sleeves. A vew 
design of D.C. motor is also on view, suitable for Jie ventila- 
tion, also a 20 h.p. single drum haulage, fitted with new 
mining type D.C. motor, with drip-proof cover. 

The Skefko Ball Bearing Co., Luton, are showing at the stand 
of Mr. David Martin (45 Hope Street, Glasgow) their well- 
known bearings under running conditions, fitted to a badly bent 
shaft. The great success of these bearings can be understood 
from the fact that over 8,000 чт жоруш аге engaged in their 
manufacture. It is claimed that they are the only self-aligning 
ball bearings made where the rolling motion is solely on the 
balls. The hardened steel balls run on a spherical-shaped seat, 
so that when shaft flexure develops the race self-aligns to the 
new conditions without injuring. It ie claimed that friction 
is reduced’ by over 90 per cent., while skewed bearings are 
entirely eliminated, thus reducing lubricating costs. Messrs. A. 
Reyrolle, Hebburn-on-Tyne are also showing at this stand some 
of the lighter class of switchgear in which they specialise. 

The British Electric Co., Ltd. (75 Dunlop Street, Glasgow) 
show a selection of their water heaters of the geyser and tank 
types. With the geyser type it is possible to obtain a supply 
of hot water in five seconds from any water main, the cold 
water being filtered and the hot water sterilised. The applica- 
tions of the circulating or tank system for ship and railway 
carriage purposes are shown. The tank is contained in the 
fitting, and by a reliable automatic arrangement the heating 
element is switched on when the temperature of the water drops 
as hot water is drawn away, thus continuing а constant 
supply. For boiling water in thirty seconds this firm show a 
compact and serviceable apparatus, and there are also on view 
electrically-heated towel-rails and electrically-heated bath tanks. 

The Carron Co. (Carron, Stirlingshire), who were -pioneers 
in the progress of kitchen ranges and gas fires, have a splendid 
exhibit on Stand No 72. From their works at Carron they 
have turned out electrical cooking and heating appliances of 
most useful, modern, and durable design. These include cookers, 
ovens, grillers, hot-plates, toasters, boilers, radiators, and con- 
vectors, all fitted with their special heating elements fixed to a 
fireclay base. The electrical appliances shown on this stand 
will maintain the Carron Co.'s high reputation for the manu- 
facture of only the finest goods in their trade. 

The Electrical Contractors' Association (Glasgow Branch) have 
a stand (No. 61) which is occupied by a combination of eighteen 
local contracting firms, who are displaying a comprehensive 
range of: electrical accessories and novelties. The stand is 
attractively arranged, and a fine collection of suspended fittings 
for domestic lighting have been brought together, including 
Georgian and Jacobean designa. An assortment of shop fittings 
and brackete are also shown, with a selection of grills, cooking 
ovens, and heating apparatus, including an electric incubator. 


Physical Society’s Exhibltion.—The annual exhibition promoted 
by the Physical Society of London will be held during the 
afternoon and evening of Tuesday, December 16th, at the 
Imperial College of Science, South Kensington. 


The Circle Diagram of the Polyphase Induction Motor.—A 
Paper entitled ''The кы ыы of the Polyphase Induction 
Motor from the Current (Circle) Diagram; together with an 
Equation connecting the Output and Input of the General 
Electric Circuit," by Mr. J. S. Nicholson, has been published 
in the current Journal of the Institution of Electrical 
Engineers. A previous Гарет on the same subject was published 
in Vol. 49 of the Journal. The Author reduces the induction 
motor to an equivalent electric circuit and an approximately 
ae equivalent circuit, and from these he draws circle diagrams. 
The details of tests are given to show that the method gives 
very accurate results. The form of diagram dealt with is that 
due to Ossanno, Bragstad and La Cour, and others. The effects 
of altering the resistance and other constants are easily seen, 
and have been checked by experiments, the results of these 
being given. 
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_ АМ ACCUMULATOR TRUCK FOR 
POST OFFICE WORK 


MONG the many types of industrial vehicles which are 
1 X being introduced by Edison Accumulators, Ltd. (49 Old 
'Bond Street, W.), is the very convenient truck for post office 
and general parcel work, which we illustrate here. - This truck 
was designed to carry a load of 10 cwt., plus driver, at a 


EDISON ACCUMULATOR TRUCK FoR Post OFFICE SERVICE. 


speed of five or six miles an hour, and to travel twelve miles 
on one charge. In point of fact, on trial a specd slightly in 
excess of requirements was realised, and the truck will travel 
on level: wood pavement a distance of 26 miles on one charge. 
This represents a ton mileage of about 34, or a battery out- 
put of about 110 watt-hours per ton mile. The accumulator 
equipment consists of forty Edison cells B-4 type, giving 
4 kw.-hours at 45 volts. The 1-h.p. motor is series-wound 
and totally enclosed, and is capable of withstanding severe 
overloads. Some idea of the powerful torque available may 
be gained by the fact that the truck on trial ascended a 
gradient of one in five fully loaded and with a battery equip- 
ment only half the size of that ultimately fitted. The trans- 
mission is by means of a bevel-driven enclosed ball-bearing 
rear axle. The controller is designed with a special view 
to preventing actidents when the vehicle is in the hands of 
comparative novices, and is interlocked with an elcctric brake. 
A further internal expanding brake is provided on the rear 
hubs. The platform is 5 ft. 8 in. long and 8 ft. 6 in. wide, 
the over-all height being 4 ft. The accumulator is carried 
amidships—under the floor-boards—whero it is easily acces- 
sible to enable occasional additions of distilled water to be 
made to the cells, this being, in fact. the only upkeep that 
the Edison aecumulator entails. Satisfactory tests have been 
made at Bristol and Birmingham by the Post Office officials, 
and although future models of this truck may be improved 
in some minor details, it has already been demonstrated that 
a considerable field of utility lies before small industrial 
accumulator trucks of this typo. | 


A TUNGSTEN TRACTION 

| LAMP 
"| e Edison & Swan United 
Electrie Light Co. (Ponders 
End, Middlesex) send us the 
accompanying illustration of 
their Royal Ediswan traction 
lamp with wire drawn metal 
filament. It is made with the 
popular small pear-shaped bulb, 
and the filaments, having only 
short unsupported lengths, are 
|, very rigid and withstand vibra- 
‚| tion well. Particular care is 
taken in the selection of lamps 
for series running. The same 
pattern of lamp is well adapted 
to ship, mill and mine lighting. 
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A GLOWING RADIATOR 


HE illustration below represents & new design of heater 
marketed this season by the Edison & Swan United 
Electrie Light Co., Ltd. (Ponder's End, Middlesex). It is 


OXIDISED SILVER GLOWING HEATER. 


finished in oxidised silver and fitted with two switches, 
twelve glowers, and two yards of flexible. The full-on con- 
sumption is one and 4 half units. 


AN ELECTRICALLY-DRIVEN FIRE PUMP 


T HE illustration shows an electrically-driven " Hatfield " 
pump which has just been installed by Messrs. Merry- 
weather & Sons, Ltd. (Greenwieh Road, S.E.), for fire pro- 
tective purposes, at Balcombe Place, Sussex, which is one of 
Lord Cowdray's country seats. The pump is capable of 
delivering 300 gallons per minute, and is driven by an electric 
motor through spur reduction gearing. It draws its supply 
of water from a pond in the grounds, and delivers into a 
fire-main installation with hydrants at various points. Tee 


ELECTRICALLY-DRIVEN Firs PUMP. 


pieces, each carrying an air vessel, are bolted to the suction 
and delivery flanges of the pump. А sluice valve and cast- 
iron bend are connected to the suction tee piece. and the 
delivery tee piece has a flange for the cast-iron bend, and also 
a flange for taking a spring loaded relief valve. The relief 
valve, which is not shown in the illustration, is provided 
so that in the event of the hydrants being shut_down while 
the pump is at work no damage would be caused to the pipes. 
Being electrically driven, the pump сап, of course, be in- 
stantly started, and will permit of a powerful jet being 
brought to bear on a fire in the shortest possible time. 


Nov. 6; 1913. 
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QUESTIONS AND ANSWERS 
BY PRACTICAL MEN 


| RU LES. x 

Questions: We invite our readers to send us questions, pre- 

_ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 

~spondents,”’ or replies will be invited from our readers. Опе 
shilling will be paid for the question which we select for com- 
petstive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which 
we consider shows the greatest merw, and be. for the one we 
select as second best. Replies should reach this office within 
seven days of the arance of the question. In judging the 
replies, importance 1 be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinton, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “пот de plume," but, both in 
the case of questions and answers, the competitor's name 
and addrese must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 

QUESTION No. 1,363. 

An Otis elevator designed to lift 2,000 lb. is used for pas- 
sengers only, and at times, with only two or three persons on, 
will not travel at more than half speed. At other times, when 
the car is run down to the limit switch, the potential switch will 
drop off. A short time ago, whilst the car was on its downward 
journey (with six persons on), a sudden drop of about two feet 
was experienced, and on examination the rope was found to 
have dropped over the side of the drum. What is the cause of 
slow running? Why did the rope drop off the drum *—C. W. A. 
(Western Australia). 

(Replies muet be received not later than first post, Nor. 13th.) 
ANSWERS TO 1,361. 

If a 60-light 3-storey house were to be wired on the ''tree"' 

system, but utilising screwed barrel, modern connection boxes 


with porcelain interiors, and also үе: designed continuity . 


iron fuse boxes, why would it still be incorrect practice? 

The first award (10s.) is made to “ M. M.” for the following 
reply :— 

Provided tho installation be arranged for a definite demand 
and that neither this demand is exeeeded on the original 
circuits nor апу further additions made, the "tree " system 
can be made safe. If, however, any additions are made to 
the work on the installation, all fuses on the supply side 

, of such additions should be proportionately increased. In 
one way the tree system cannot possibly be correct; that 
is, that any addition is bound to cause an increase in the 
drop in all conductors carrying current to such addition. 
Generally, the tree system is wanting in flexibility, and is 
not adapted for general conditions. 

“F. T.” to whom the second award (5s.) is made, writes :— 

An installation wired on the “tree” system necessitates 
a long run of wiring which is only controlled by the main 
fuses: consequently there is a much greater possibility of a 
fault operating these fuses, and putting the whole instalation 
in darkness, than if wired on a modern distributing board 
system. Further, the “tree svstem does not comply with 
the wiring rules of the Institution of Electrical Engineers, 
which are now adopted by the leading Fire Insurance Com- 
panies and Electrical Supply Authorities. throughout the 
country. Rule 23 reads that ‘Conductors must radiate from 
distributing centres, aud in large systems from those centres 
to sub-centres.”’ Е 

Although the above are the best two answers received, both 
omit two of the chief reasons why the ''tree " system is 
incorrect practice. One is that the fuses may have to be 


scattered all over the building (wherever a branch is taken 
off or the wire reduced in section), and the other that the 
tree system, when modified as the question implies, would 
actually be more costly to put in than a modern distributing 
board and looping-in installation with the same quality of 
workmanship. 


THE INSTITUTION OF ELECTRICAL ENGINEERS 


HE opening meeting of the Institution of 
Electrical Engineers will be held on Thursday, 
November 13th, when the President, Mr. W. Duddell, 
F.R.S., will give an experimentally illustrated address 


` on “ Pressure Rises," and premiums will be presented. 


The following further London mectings are announced :— 
November 27th: Paper by Mr. S. Evershed on ''The Char- 
acteristics of Insulation Resistance "; December 4th : Address 
by D. G. Klingenberg on '' Electric Supply in Large Cities "; 
December 18th: Paper by Mr. Н. C. Gunton on “The Em- 
ployment of Power in H.M. Post Office "; January 8th : Paper 
by Mr. Н. R. Speyer on “The Development of Electric Power 
for Industrial Purposes in India"; January 22nd: The Fifth 
Kelvin Lecture by Sir Oliver Lodge. Papers on.the following 
subjects аге also.in preparation :—'' Some Railway Conditions 
governing Electrification,” *“ Electrification of Railways as 
affected by Traffic Considerations," * Difficulties of the Elec- 
trification of existing Termini and Goods Yards, and the 
offect of existing Rolling Stock on the Main Line Electrifica- 
tion Problem," ‘Generation of Electrical Energy for the 
Purposes of Main Line Traction,” ‘‘The Design of Traction 
Motors for Alternating and Continuous Currents,” ‘ Rolling 
Stock and its Design and Influence on the Energy" Consump- 
tion of Trains," '' Electric Locomotives," ‘‘ Electric Signalling 
on Railways," also a Discussion on Battery Vehicles. 

BiRMINGHAM Locar SECTION. 

The following meetings are announced :—Nov. 12th, Paper by 
Mr. S. Н. Holden on ‘‘The British Standard Specification for 
Consumers’ Meters; Nov. 26th, Mr. Evershed’s Paper on in- 
sulation will be discussed; Dec. 10th, Discussion on the rating 
of electrical machinery, introduced by Mr. A. К. Everest; 
Jan. 7th, Mr. Speyer's Paper on electric power in India will 
be discussed; Jan. 28th, Discussion on ''Means for Securing 
the Further Employment of Electricity for Domestic Purposes 
(Rates, Publicity, and Apparatus)," or alternatively a Paper 
by Dr. Т. Е. Wall on “The Theory of the Three-phase Syn- 
chronous Machine." 

Юовим Locau SECTION. 

On Nov. 14th, Mr. G. M. Harriss will deliver his inaugural 
address. 

MANCHESTER LocaL SECTION. 

Nov. 18th, Paper by Mr. H. H. Perry on “A Two-rate Tariff 
System without Time-operated Control”; Dec. 2nd, Mr. Ever- 
shed’s Paper on insulation will be discussed; Dec. 16th. Mr. 
Gunton’s Paper on “Power in the Post Oftice” will be dis- 
cussed; Jan. 13th (probably), Paper by Mr. T. Ferguson on 
“Train Lighting”; Jan. 27th, Paper by B. Welbourn on 
“British Practice in the Construction of High-tension Lines.” 

NEwcasTLE Locan SECTION. 

Nov. 10th (at Newcastle) and Nov. 14th (at Middlesbrough), 
Paper by Mr. J. W. Jackson on ''Steam Boiler Working in 
Electrical Power Stations’’; Dec. 8th (at Newcastle) and Dec. 
12th (at Middlesbrough), Dr. Klingenberg’s address on “Supply 
in Large Cities” will be discussed; Jan. 12th (at Newcastle) 
and Jan. 16th (at Middlesbrough), Paper on ‘Inductance and 
Induction Coils in Industrial Work.” 

ScottisH Locau SECTION. 

Nov. llth (at Glasgow), Mr. J. А. Robertson’s inaugural 
address; Nov. 18th (at Edinburgh), Dr. Klingenberg’s address 
on ‘Supply in Large Cities" will be discussed; Jan. 13th, Mr. 
Guuton's Paper on “Power in the Post Office.” 

WESTERN ПОСА, SECTION. 

Dec. Ist (at Cardiff), Mr. Evershed's Paper on insulation will 
be discussed; Jan. 19th (at Bristol, Mr. Gunton’s Paper on 
"Power in the Post Office" will be discussed. 

YORKSHIRE LocaL SECTION. 

Nov. 6th (at Leeds), Mr. W. B. Woodhouse’s inaugural 
address; Dec. 10th (at Leeds), Mr. Holden's Paper on meters; 
Jan. 14th (probably), Mr. Perry's Paper on tariffs, 
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Specifications Published October 30th, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 
22,524/12. A.C. Rectifiers. W. A. Price. To convert single, 
two, or three phase current to direct current, or vice versa, 
combinations of condensers and inductances are used, and the 
switching is controlled by a synchronous commutator. The con- 
denser is inserted across the switch, which finally breaks the 
circuit, and the other side of a main switch is an inductance 

and resistance in parallel. Eleven figures. 

22,548/12. Drawn Tungsten Filaments. РорЕ'з Exec. LAMP 
Co. (C. Trenzen, Germany). The filaments are drawn from a 
sintered mixture of tungsten and thorium, or some of its 
salts, in the cold and without previous mechanical treatment. 
The resistance of the filament is 20 per cent. less than the 
resistance of a similarly made pure tungsten filament. 

22,649/12. Signalling and Apparatus Control over Supply 
Mains. Brown. High-frequency currents are made by a 
rapid make-and-break contact, connected one side to the mains 
and the other to earth through a condenser, and also to another 
wire of the mains at a different potential through a resistance 
or inductance. The oscillations are received by two inertia 
contact relays, one actuating the other and magnifying the 
received oscillations. Six figures. 

23,082/12. Cooking Apparatus. R. Е. Venner. The heating 
element consists of a resistor surrounded by a horizontal layer 
of a liquid insulator, such as oil, of a large area and small 
uniform thickness enclosed in a chamber with cavities to take 
up expansion. Three figures. 

25,451/12. Vulcaniser. Н. R. Nasu. Vulcanising at atmo- 
spheric pressure is effected by immersing the articles to be 
treated, which are protected by a wrapping, in a bath of oil in 
an open vessel electrically heated by resistances. The article 
is kept from the resistor by wooden cleats. Two figures. 

23,594/12. Motor Control System. В.Т.-Н.Со. (G.E.Co., 
U.S.A.). The motor, ану for machine-tool driving, is 
rapidly stopped by dynamic braking, even with a weak field. 
The switchgear consists of a relay energised by the braking 
current for short-circuiting resistance in the braking circuit, and 
a differential союш holding-out device, having its 
windings across the supply and in series with motor field. Thus 
the relay closes as the field nears full strength. One figure. 

28,122/12. A.C. Flame Arc Lamps. B.T.-H.Co. (G.E.Co., 
U.S.A.). The lamp is fed from an auto-transformer which is 
normally unsaturated, but when the arc resistance exceeds a 
certain amount, it becomes saturated, and cannot supply the 
energy to maintain the arc, which is therefore extinguished and 
then re-made by a series magnet in the secondary circuit of the 
auto-transformer, which actuates the electrode feed. One figure. 

28,227/12. Motor Meters. B.T.-H.Co. and F. Ногрех. To 
prevent the constant of the instrument from varying with the 
temperature, the meter drives a friction disc, while a second 
disc is connected through gearing with the registering train. 
The axes of these discs are parallel but out of alignment. 
Motion is transmitted from the first to the second disc through 
a friction wheel carried by a bi-metallic strip, which moves 
the friction wheel radially owing to unequal expansion of its 
constituents with the temperature. Four figures. 

735/13. Control of A.C. Motor Systems. J. IL. Rovriv. Тһе 
invention is particularly adapted for the control of gun mechanism 
on warships. A number of asynchronous motors have their 
stators and rotors connected in series, and the stators may be 
fed with single or three-phase current from an alternator pro- 
vided with switch mechanism for this purpose. The rotors are 
automatically connected to a three-phase rheostat when three- 
phase current is being supplied. When supply is stopped, the 
short-circuiting produces a powerful braking. Two figures. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southampton 
Buildings, London, W.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patents will 
appear in our next issue. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Case [Motor control] 27.857/12; Hunrisapon (Cable sus- 
penders] 2,449/15;  SiEMENS-SCcHUCKERT [Circuit protection] 
6,164/15: OniNscHNIG [Insulators] 18,755.13. 

Dynamos, Motors, and Transformers: B.T.-H. Co. (G. E. Co., 
U.S.A.) [A.C. commutator motors] 20,.849/12: VEDOVELLI, 
PRiEsTLEY ET Cir. [Small power transformers] 4,090/13; Conrap 
{Vapour rectifiers] 12,471/15; ErrisoN [Protection of A.C. 
motors] 12./10/15: Oris Erkvaron Co. (Otis Elevator Ges.) 
[A.C. magnets] 15,315/15; EricnEnT [Regulation of the efficiency 
of variable-speed dynamos] 17,922/13. 


(This Patent Record ts compiled by our own Editorial Staff and ss ` Strictly Copyright.) 


Electrometallurgy and Electrochemistry: Ѕотмам, PicARD and 
BRoApBRIDGE [Nitrates] 23,591/12; Marks (Hooker Electro- 
chemical Co.) [Electrolytic cells] 12,208/13; Wacner [Electro- 
lytic diaphragms] 16,048/13. 

Heating and Cooking: Berry [Heaters] 23,860/12. 

Ignition: O'FrAHERTY [Magneto driving] 25,531/12; Rexovur 
{Ignition of motor vehicle lamps] 29,453 718; Котнаврт [Timing] 
12,871/13; Soc. GENERALE pes Нопез Ет FOURNITURES lNDUs- 
TRIELLES L'OLEO [Spark plugs] 18,753/13. 

Incandescent Lamps: BrvrrELL [Lamps and holders] 23,774/12; 
CuÉRON, Dominici and Biquanp, 13,822/13. 

Switchgear, Fuses, and Fittings: Lake (Soc. Anon. Du 
Temple) [Motor controllers] 23.669/12; Damrey [Incandescent 
lamp reflectors] 27,276/12; B.T.-H. Co. (G.E. Co., U.S.A.) 
[Switches] 29,842/12; Horne [Switches] 764/15; Ruopus 
[Rheostat] 4,151/13; LépERs [Lamp pendants] 5,228/13; Үоохс 
[Switch movements] 5,321/13. 

Telephony and Telegraphy: Brown [Relays] 24,043/12; Nicor- 
son [Intensification of intermittent electromagnetic impulses] 
24,156/12; Свлналм [Telephony] 2,022/13; Marx [Telephone 
attachment] 4,502/13; Sıemens Bros. and Perricrew [Selective 
telephone exchanges] 7,128/13; Siemens & HALSKE [Telephone 
circuits] 7,130/15; Siemens Bros. and Larptaw [Telephone 
instrument sets for two lines] 9,167/13; GARDNER and FER- 
GUSON [Impulse transmitter] 13,793/13. 

Traction: GatH [Control of motor-operated points] 23,279/12; 
Ancus [Signalling and train control] 6,329/13. 

Miscellaneous: BEUTTELL [Illuminated signs] 22,990/12; Воотн 
and WILKINSON [Motor vehicle lamp indicator] 23,211/12; 
Martor, Hann and Foster [Conduit cutters] 23,607/12; J. 
PintscH А.-С. [Driving vehicle lighting dynamos] 23,854/12; 
Gate [Organs] 24,142/12; GRÜNDEL i indicator or signal with 
advertisements] 28,549/12; Martin and Nıxey [Signs] 5,637/13; 
NATHORST [Magnetic separators] 8,485/13; Kraus [Electrostatic 
grit or grain separator] 14,587 /13. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance. but are not yet published for sale. 
Distributing Systems, &c.: Srorer [Regenerative braking 
system] 21,140/13; [Motor control systems] 22,390/13. 
Switchgear: Vox MERKL [Automatic speed regulation of 
direct electrically-driven machine tools] 14,259/13. 
Telephony: Siemens & Haske [Automatic] 22,850/13. 
Miscellaneous: Soc. Anon. G. AnsaLpo & Co. [Remote control 
of ships’ propeller turbines] 19,743/13. | 


The following Amended Specification may now be obtained. 
Switchgear, &c.: Н. D. Ели [Automatic regulator for 
variable speed dynamos] 12,871/12. 


Application for Amendment 


19,948/11. Synchronous Rotary Spark Gap Transmitters for 
Wireless. L. Rovzet. The patentee has applied for leave to 
amend the claims so as to define the invention more precisely 
and also to add explanatory notes to the description of the 
invention. The specification was abstracted in ELECTRICAL 
ENGINEERING, Oct. 10th, 1912, p. 564, Vol. VIII. 


Expired Patents 


The following are the more important Patents th:t have become 
void throwgh non-payment of fees. 

Arc Lamps: Veritys and Е. S. Worstey, 14,982/08. 

Heating and Cooking: W. E. SANDER [Hesistors for heaters 
or incandescent lamps are made from thorium, zirconium, 
uranium, &c., or their compounds; the filaments when made 
are mounted in bulbs containing nitrogen or hydrogen, : 


14.411/01; G. and L. Furrer [Electrolytic water-heater : current * 


flow reversed each time used] 14,817/08. 

Incandescent Lamps: W. Nernst апа L. STockEeM [Nernst 
glowers] 15,915/06; WestincHovse METAL FiLAMENT Lamp Co. 
(Westinghouse Metallfaden Glühlampen Fabrik) [Squirted fila- 
menta] 14,942/08. 

Р т тшш and Meters: W. B. TnonrE [Electrolytic meter] 
/08. 
Storage Batteries: P. SCHREIBER [Concentric cylindrical elec- 


trodes] 105/08. 

Switchgear, Fuses, and Fittings: B.T.-H.Co. and J. E. 
Woopsripce [Reverse current circuit-breakers]  14,565/05; 
В.Т.-Н.Со. апа E. B. Wepmore [Cut-outs comprising fuse and 
mechanical circuit-breaker with carbon contacts] 14,566/05; 
A. P. Німѕкү [Waterproof fibrous conduits] 16.251/07; G. C. 
Fricker [Automatic motor speed controllers] 15,015/08. 

Telephony and Telegraphy: Е. Н. Varuey [Mercury inter- 
rupters for Ruhmkorf coils for wireless] 16.461/07. . 

Traction: W. Powrks and E. Е. Moore [Cabin instruments 
for railway signalling] 15.677 /03. 

Miscellaneous: J. Т,кєсоснЕ [Magnetic worm gearing} 15,780, 06 
anl 19,552/08; [Magnetic spur gearing] 23.796/08. 


Nov. 6, 1913. 


PATENTS. 


—— —X————————' en 
Small Prepaid Advertisements with regard to Patents, £c., 
are inserted on this page, facing our Patent Record, at 1d. per 


word (minimum 5s.); three insertions for the price of two., 


Rates for displayed and card advertisements on application. 

Advertisement matter, accompanied by a remittance, should 
be addressed to the Kilowatt Publishing Co., Ltd., 203 Temple 
Chambers, London, E.C. 


RIGHTS OF PATENT No. 27,090/12 offered for Sale. 
Patent refers to REVERSE CURRENT CIRCUIT-BREAKEK 
for alternating current, avoiding potential coil, thus ensuring 
selective action. Particularly important application for abso- 
lute SELECTIVE SECTIONALISING OF FAULTY CABLES 
without need of pilot wires between terminals. Further ex- 
planation given upon inquiry.—P.  ACKERMAN, 185 Carlton 
Street, Toronto, Ontario, Canada. 


The Proprietor of the Patents Nos. 24,702 of 1908 and 24,708 
of 1908 for "Improvements in and relating to ELECTRIC 
FUSIBLE CUT OUTS” and “Improvements in SEAL FAS- 
TENINGS," is desirous of entering into arrangements by way 
of license and otherwise on reasonable terms, for the purpose of 
exploiting the same and ensuring their full development and 
ractical working in this country. All communications should 
e addressed in the first instance to :— Haseltine, Lake & Co., 
Chartered Patent Agents and Consulting Engineers, 28, South. 
ampton Buildings, Chancery Lane, London, W.C. 


CONTINUOUS CURRENT DYNAMO MACHINES.—The 
Proprietors of Patent No. 25,167/10 are desirous of working the 
above invention in Great Britain, and therefore invite com- 
munications with a view to the sale of the Patent or the granting 
of Licences to work the invention on reasonable terms. An 
illustrated description-of the invention may be obtained from 
Brewer & Son, Patent Agents, 33 Chancery Lane, London, 
W.C. | 


REMOVAL. 


Mr. J. G. LORRAIN, МІЕЕ,, 
M.I.Mech.E., Chartered Patent 


Agent, has removed his office from Norfolk House, Norfolk 


Street, Strand, W.C., to . 
Staple Inn Buildings, High Holborn, London, W.C. 


ELECTRICAL ENGIN 


John E. Raworth, 


2ueen Anne's Chambers, Chartered Patent Agent. 
30, Broadway, Westminster, London, S.W. 


AGENCIBS. 


AGENTS to sell the latest and most unique electric appliance 
on the market. Write for particulars. Box 2949, ELECTRICAL 
ENGINEERING, Temple Chambers, London, E.G. 


FOR SALE AND WANTED. 


Davis ELecTRICAL Co., 17 Moor Street, London, W. 
CABLE CASINGS to compete against any Manufacturers in 
the World, trade discount on app ication. Creosoted troughing. 
and timber for underground work, also woodwork of all descrip- 
tions. Send 1s. 6d. (export 3d. extra) for the most up-to-date- 
illustrated list (264 pages) of woodwork. and timber in the- 
World, to include 4-fold, brass-jointed boxwood rule. Will re- 
turn money in exchange if not worth 2s. 6d. to you. JENNINGS. 
& Co., 955 Pennywell Road, Bristol. 


ELECTRICAL ENGINEERING BOOKS АТ HALF 
PRICES! ! Books on Electrical, Engineering, Technical, and’ 
ali other subjects supplied. Sent on - dan State wants. 
Catalogues Post Free. Books bought. W. & G. Fovrs, 121-123. 
Charing Cross Road, London, W.C. 


——— 


GAS RETORT CARBON for sale. Pitch, Insulating Material, 
Carbon Electrodes. We supply the trade. V. Daswrknzs, 
21 Water Lane, E.C. 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
rices given by Dersy AND Co., LTD., 44 Clerkenwell Road,. 
ondon, E.C. N.B.—Platinum Sold. 


‘For Official Advertisements see р. vi. 


Works: Rugby. 


Branches: 
Swansea, Cardiff, and Dublin, 


Important Notice to the Trade and Public 


THE 


BRITISH THOMSON-HOUSTON CO., L" 


hereby give notice that an action has been commenced against 


THE PRESTON ENGINEERING COMPANY LIMITED 


FOR AN INJUNCTION TO RESTRAIN THE SALE OF TUNGSTEN 
DRAWN WIRE LAMPS manufactured in infringement of Letters 
Patent Nos. 21,513* of 1906 and 17,722 of 1911 and FOR DAMAGES. 


The Trade and Public are warned that like 
proceedings will be taken against any users 
of or dealers in infringing lamps. 


THE BRITISH THOMSON-HOUSTON 
Registered Offices: 83, Cannon Street, London, E.C. 

Main Lamps and Wiring Supplies Dept.: Mazda House, 77, Upper Thames Street, London, E.C. 
Sheffield, Manchester, Birmingham, Leeds, Middlesbrough, Newcastle-on-Tyne, Glasgow, 


CO., LTD. 


n 
WHEN CORRESPONDING WITH ADVERTISERS. PLEASE MENTION “ ELECTRICAL ENGINEERING. 
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TELEPHONY AND TELEGRAPHY 


QNCLUDING WIRELESS) 


A 4-core Pupin loaded submarine cable adapted also for 
phantom working, will shortly be laid between Nevin in 
Carnarvonshire and Howth, about eight miles from Dublin. 
This cable is primarily intended for the Manchester-Dublin 
service. It was manufactured by Siemens Bros. & Co., Ltd., 
of Woolwich. The total length is 64 nauts (nearly 74 miles), 
and it was made in two lengths of 32 nauts. A fifth core, 
fifty mils. in diameter, is laid up in the cable for.a distance 
of half à naut at each end of the completed eable for experi- 
mental earthing purposes. This core is insulated to 174 
mils. in diameter, and is brought out and bound and soldered 
to tho sheath. Басһ core is made up of strands of equal 
diameter, with a left-handed lay, giving an overall diameter 
of 170 mils. and weighing 160 lbs. per naut. The resistance 
was specified to be not higher than 7452 ohms at 759 Е. 
The dielectric consists of three alternate layers of Chattertons’ 
compound and a special gutta-percha having a low leakance 
and weighing 150 lbs. per naut. Thus the total weight of 
each core is 810 lbs. and the diameter 0'285 in. The induc- 
tive capacity of each core is specified not to exceed 0°33 m.f.d. 
per naut. The loading coils in each of the four cores are 
spaced one naut apart. They consist of four similar long and 
narrow double-wound coils, and when tested with a current 
of approximately one milliampere, give in the transformer 
circuit an inductance of about 100 millihenrys, and in the 
phantom circuit 50 millihenrys. The effective resistances 
with 800 and 2,000 cycles per second are 72 and 152 ohms 
in the transformer circuit, and 33 and 70 ohms in the 
phantom circuit. A short distance from the ends of the 
cable, where the coils are to be inserted, the cores &re made 
solid in gutta-percha, and over this are slipped gutta-percha 
cones, while the joints are autogenously welded. The armour- 
ing is done in the same closing machine, a secondary sheath- 
ing being placed over the first, so that they combine to form 
& single sheathing over the loading coils. The coils them- 
selves are surrounded by a light metallic foil sheathing to 
prevent moisture being gradually absorbed by the insulation. 
The specification states that if D be the distance between any 
two coils in nauts, A the wire-to-wire capacity in m.f.d.'s 
per naut, and L the inductance per coil in millihenrys, then 
the product DKL shall not exceed 21. It was also specified 
that none of the circuits should have а standard cable 
equivalent of more than nine miles, excluding losses, which 
тау be eliminated bv adding lengths of standard cable to 
each end of the loaded loop. [The standard cable is опе 
having а loop resistance of 88 ohms per mile, a wirc-to-wire 
capacity for each pair of wires of 0°054 m.f.d.'s per mile, 
aud an insulation resistance of not less than 200 megohms 
per mile, wire to wire.] 16 was also specified that the 
insulation should be not less than 400 and not greater than 
2,000 megohms per naut, and actually the tests showed an 
insulation resistance at 759 Е, of between 400 and 600 meg- 
ohms. During stranding the cores were wormed with wet, 
fully tanned jute varn, and the whole was then covered 
with cotton tape prepared with ozokerit compound, and then 
with brass tape 0'004 in. thick and 1 in. wide. Another laver 
of cotton tape was applied over this, and then more jute 
varn to receive the sheathing. This consists of fourteen wires 
of O28 in. diameter each. plus one strand of three wires 
013 in. diameter each of galvanised Ball furnace puddled 
iron. (This wire has a tensile strength. between 23 and 30 
tons per sq. in., can be twisted six times in six inehes, and 
gives over ten per eent. elongation in ten inches.) Before 
being applied, the wires were heated and run through pure 
hot gas-tar. The length of lay is eighteen inches and is 
left-handed. Over this there are two coatings of eompound 
and two servings of three-ply tarred jute yarn, laid in opposite 
directions. The overall diameter of the enable is 2705 in., 
and the weight about 12°5 tons per naut. When tested with 
a current having a frequeney of 800 eveles per second, the 
attenuation constant was found to be (01504, and 01524 
for the transformer circuits, and 001510 for the phantom 
circuit. 

Since the introduction of the Horophone in June last, it 
appears that the Post Othee has been putting ditficulties in the 
way of watch and clock makers who desire to use it. In addi- 
tion to the fee of one guinea now charged by the Post Office to 
licensees for office expenses, the department is. considering 
charging an annual royalty. Licences are not being issued 
until a decision is arrived at, but in the meantime applicants 
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are being authorised to proceed with the installation of their 
apparatus, after making a deposit of three guineas, and 
agreeing to conform to the conditions of the licence when it 
is issued, or alternatively to dismantle their apparatus if they 
cannot accept its conditions, when the deposit will be re- 
funded. Mr. F. Hope-Jones (managing director of the Syn- 
ehronome Co., Ltd.) has written to the Post Office, pointing 
out that the watch and clock makers of other countries arc 
freely permitted to listen to the international time signals (in 
the transmission of which the British Einpire takes no parti. 
and any attempt to restrict their reception in this country 
would be detrimental to the science of accurate time measure- 
ment, and would put the British watch and clock makers at 
п disadvantage to their foreign competitors. Mr. Hope-Jones 
also points out that the international wireless time signals 
interfere im no way with the Post Office System of telegraphic 
time signals for the synchronisation of clocks. The Wireless 
Telegraphy Act of 1904 did not contemplate any such service, 
and so the Post Office is taking a free hand in the matter. 
The correctness of the attitude taken up is being contested by 
Mr. Hope-Jones on behalf of the clock- and watch-making 
profession. 

The Compagnie Francaise des Cables Télégraphiques now 
have three of their West Indian cables down, viz., Mole St. 
Nicolas-Port au Prince, Puerto Plata-Martinique, and 
Сауеппе-Ѕаһпаѕ. The Chio-Tenedos cable was repaired on 
the 28th ult., and on the 29th ult. the Tenedos-Lemnos cable 
was put into working order again. The Pernambuco-Para 
cable was restored on the same day, and on the Ist inst. 
the Chio-Smyrna cable was repaired. The Pernambuco-Ceara 
cable was working as usual on Saturday last. 


ELECTRIC TRACTION NOTES 


Constructional work on the electrification of the London 
& South-Western Railway Co.'s suburban lines (ELECTRICAL 
ENGINEERING, December 12th, 1912, p. 696, June 12th, 1913, 
p. 345, and August 21st, 1918, p. 480), has recently been 
started. The generating station is to be at Wimbledon ad- 
jacent to the main line. Six 5,000 kw. 11,000-volt 3-phase 
turbo-alternators will be installed. They will run at 1,500 
r.p.m. The steam pressure will be 200 lbs. per sq. in., with 
2009 F. superheat. There will also be two auxiliary steam 
turbines driving, through gearing, 400-kw. dynamos for the 
auxiliary services. The switch-house will contain three floors, 
aud the main oil switches will be electrically controlled from 
a desk on the first floor, overlooking the engine-room. The 
feeder cables will be paper-insulated, lead-sheathed, and 
armoured. They will in most cases be supported on posts 
beside the line, and will һе so arranged as to afford a duplicate 
supply to every sub-station. Two sizes of converters will be 
used, the larger having a continuous capacity of 1,875 


kilowatts, at Waterloo (4), Clapham Junction (3), Raynes 


Park (2), Barnes (2), and Twickenham (3), and the smaller, 
having à continuous capacity of 1,250 kilowatts, at Hampton 
Court Junction (2), Kingston (2), Sunbury (2), and Isle- 
worth (2). The conductor rail will be laid 16 in. from gauge. 
and with its contact surface З in. above rail level. The resist- 
ance of this rail is 63 times that of copper, and its weight 
is 100 lbs. per vard. For the first section of the clectrified 
lines, &f train units are being provided. Each unit will con. 
sist of three compartment type coaches, two motor cars with 
two motors on one truck, and a trailer. Seating accommoda- 
tion for 190 passengers is to be provided. Multiple-unit control 
to give uniform acceleration has been adopted. New running 
sheds and repair shops will probably be built at Wimbledon, 
Hampton Court, Fulwell, and Hounslow. It is the intention 
to commence electric working on the Kingston. Roundabout 
line first, and it is hoped that this line will be in operation 
before the end of next vear. Electric serviees on the Hampton 
Court and Shepperton branches and on the Hounslow Loop 
line will be added as soon afterwards as possible. 

International Railophones, Ltd.. are installing an equipment 
of their type “M” system of inductive signalling to moving 
trains on the Midland Railway. The system was described 
in Ёт.ЕСТЕ1СА, ENGINEERING, July 11th, 1912, p. 395. 

The Highways Committee of the Т.С.С. propose to apply 
for powers next session for the construction of about six 
miles of tramways at an estimated cost of £225,880. The 
bulk of it is on the conduit system, but а small portion of 
a line from Lee Green to Eltham will be a combination of 
conduit and overhead. Another scheme will be an extension 
of the line now terminating at Farringdon Street Station 
to Ludgate Circus. 
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LOCAL NOTES 


Bognor: Llectric Supply.—The local company’s electricity 
undertaking was opened last week. | 

Dewsbury: Rateable Value System ој Charging.—The 
Council has adopted the rateable value system of charging 
for private households on the basis of 15 per cent. and 
#4. per unit. 

Halifax: Electric Tariffs.—As the result of a dispute between 
the Electricity and Gas Committees regarding tariffs, and the 
desire on the part of severalemembers of the Council that 
there should be no competition as regards price between the 
two departments, what has been termed an arbitration is 
being held between the two committees with a view to settling 
upon a definite policy. 7 

Heywood: Bulk Supply.—The scheme of the Bury Com- 


poration to supply electricity in bulk in this district, which 


has been referred to on various occasions in these columns, 
was the subject of a Board of Trade inquiry last week. The 
proposal was opposed by the Lancashire Electric Power Co., 
and one of the reasons for opposing was the allegation that 
the price proposed to be charged to the Heywood Council 
is less than that now being charged in Bury. This line of 
argument was not disputed, counsel for the Bury Corporation 
stating that even if the Corporation chose to make a loss, 
it was no business, at any rate, of the Power Company. 
The Board's decision will be made known at a later date. 

Galashiels: Electric Supply.—After considering for some 
time the possibilities of a municipal supply scheme, the 
Council decided to leave the matter in the hands of private 
promoters, and Mr. George Balfour has been able to promote 
the Galashiels & District Electric Supply Co., with a capital 
of £30,000. The new company will apply for a Provisional 
Order next session, and a suitable site for a power station has 
already been secured. The plans for the scheme include 
1,400 kilowatts of plant, with building accommodation for 
4,000 kw. 

London: Shoreditch: Bulk Supply.—The proposal, by the 
County of London Electric Supply Co., to supply the Council 
with electricity in bulk, has been put upon one side. In re- 

orting to this effect, the Electricity Committee give the fol- 
owing reasons :—(a) That the company stipulates for a higher 


load factor than the actual load factor found in practice in the ` 


Shoreditch system. (b) That the pressure of the proposed 
supply, i.e., 10,000 volts, would involve extensive transforma- 
tion plant. (c) The undertaking given by the company as to 
spare plant and mains is not satisfactory. For these reasons 
the Committee have come to the conclusion that the proposed 
bulk supply would be more expensive than that gencrated at 
the Council’s own works. 

Gillingham: Diesel Engines.—The Continental makers of 
the new Diesel engine on order by the Council, have offered 
to fit it so that it will run on gas tar oil, for an additional 
cost of £100: but before deciding upon having this done, the 
Electrical Engincer and Chairman of the Electricity Com- 
mittee are to inspect the Kingston engines which are fitted 
for running in this manner. 

Lianelly: Electric Cooking.—A series of electric cooking 
demonstrations and lectures have been carried out at Cwmbach 
Buildings under the auspices of the Llanelly & District 
Electric Light & Traction Co., Ltd., by arrangement with 
Messrs. Gillespie & Beales, the sole wholesale agents for the 
“Tricity” electric cooker. These lectures were given by Mr. 
Е. S. Grogan, of the British Electric Transformer Co., Ltd., 
the makers of “Tricity ” cookers, and his lectures opened on 
Tuesday afternoon, when there was a good audience of many 
of the leading ladies in the town. The lectures were given 
to verv attentive audiences during the week, and Mr. Grogan 
created general interest in bringing forward the claims of 
electric cooking to be the best, cleanest, and most perfect 
method, and in demonstrating the excellent results which can 
be so easily obtained with the minimum of trouble by anyone 
handling the * Tricity " cooker. 

Macclesfield: Electric Supply.— The new electricity com- 
pany of Macclesfield hopes to be in a position to supply 
electrical energy in February. The first generating unit is a 
500-h.p. Diesel set. The directors of the new company are 
Mr. Н. Hirst (Chairman), Mr. M. Railing, Mr. E. G. Byng, 
and Mr. A. Baron (Managing Director and Engineer-in-Chief). 
For many years Macclesficld has been on the point of obtain- 
ing a supply of electrical energy, but time and agnin, from 
various causes, municipal and company schemes have failed 
to be completed. 


Manchester: Strike of Electrical Wiremen.—It is stated 
that some twenty firms have acceded to the men’s demands 
for an extra ld. per hour, and work has been resumed in each 
case. According to the Manchester Evening News of Monday, 
about 150 workmen were then out on strike. 

Wimbledon: Cooking Demonstrations.—A series of demon- 
strations on electric cooking with ''Tricity " cookers is being 
given this week at 58 Hill Road, Wimbledon, by Mr. F 
Grogan, of the British Electric Transformer Co. To-day's 
demonstrations will be at 11.30 a.m. and 7.30 p.m., and 
Friday's at 8.80 and 7.80 p.m. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 

Darlington.—An application for a loan of £21,190 was 
inquired into last week for the electricity undertaking. 

Finchley.—Loans amounting to £13,500 are to be applied 
for in connection with mains and services. 

Gillingham.—A loan of £5,000 for a three years’ expendi- 
ture on mains and services is to be applied for. 

Grange-over-Sands.—Mr. R. Burnett, Chief Electrical 
Engineer to the Barrow Town Council, has' been retained as 
consulting engineer to advise the Council concerning an 
agreement for electric supply with a private company. 

Harrogate.—A L.G.B. inquiry has been held concerning a 
loan of £9,439 for electrical extensions. | 

Hayland.— Mr. A. Barker has submitted a report upon an 
electric lighting scheme. 

Hornsey.—New sub-station at Muswell Hill. 

Lurgan.— Details of a £12,000 electric lighting scheme аге 
now being considered by the Council. Mr. T. W. Bloxam, 
City Electrical Engineer at Belfast, has reported favourably 
upon it. 

Maidstone.—A loan of £4,000 for mains and services exten- 

sions is to be applied for. 
_ Manchester.— Watcr-tube boilers, superheaters, cconomiscrs, 
coal chutes, ash conveyor, pipe connections, pneumatic ash 
handling plant, &c. Chief Electrical Engineer, Dickinson 
Street. (See advertisement on another page.) 

South Shields.—A L.G.B. inquiry was held last week con- 
cerning a loan of £33,305 for electrical extensions. It is 
proposed to instal a 2,000-kw. turbine driving tandem genera- 
tors, together with a new water-tube boiler, economiser, &c. 

Teignmouth.—Mr. Е. M. Lacey has presented а report 
with regard to an electric lighting scheme for this district. 
The scheme includes two oil-driven generators and a battery, 


. and the total capital expenditure is put at £20,800. 


Wigan.—A loan of £8,000 for new turbine and accessories 
is to be taken up. 

Withernsea.—A company is to be formed to: establish an 
electric lighting installation. 

Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Aberdeen.—Cinematograph theatre, Union Street. 

Barking.— New sccondary school, Longbridge Road. 

Barrow-in-Furness.— Public baths. 

Belfast.—Sixty-three blocks of houses. 

Bradford.— Electrical installation at 
Direetor of Education, Town Hall. 

Dundalk.—FElectrical fittings, &c., for the mortuary chapel, 
St. Patrick's Cemetery. Nov. llth. Secretary, General 
Burial Board. 

Ealing. New magistrates’ court (£7,725). 
аан Hammersmith.—Cinematograph theatre in King 
street. 

Hampstead.—Golder’s Green Hippodrome, close to Tube 
railway station. | 

Stepney.—New municipal offices. 


City Surveyor. 
Technical College. 


FOR Е 
STEAM JOINTS == 
USE aii gee RL A 


JOHN HUDSON & 00.8 SUCCESSORS, Mansell St., London, E. 


L.C.C.—140 lighting points at Hammersmith Trade School 
for girls. (See advertisement on another page.) 

‘Leigh.—Cinematograph theatre. Architect, Arthur Рес], 
Leigh. New secondary school, Windermere Road. 

Manchester.— Municipal school, Nansen Street, Ardwick. 
Town Clerk. 

Nelson.—Rebuilding after fire of Albert Hall and shops, 
Tickle Street. 

Shipley.—New public offices (£10,500). 

Stretford.— Elementary school in Trafford Park. Education 
Offices, Old Trafford. 


Miscellaneous 

Bournemouth.—The Tramways Committee 
bogey electric tramcars. General Manager. 

Dublin.—The Dublin United Tramways Co. invites tenders 
for a twelve months’ supply of stores, including electrical 
fittings. Chairman. (See advertisement on another page.) 

Grimsby.—A supply of metal filament lamps, continuous- 
eurrent meters, house service fittings is required. Borough 
Electrical Engineer. Nov. 18th. 

London: St. Pancras.—The question of superseding the 
old type of arc lamps in Hampstead Road by up-to-date flame 
аге lamps is under consideration. 

Hammersmith.—Arc lamps for fixing on consumers’ pre- 
mises. (See advertisement on another page.) 

West Riding.—The Yorkshire (West Riding) Tramways Co. 
requires a twelve months’ supply of electrical lamps and 
fittings. Nov. 21st. General Manager. 


| TENDERS RECEIVED AND ACCEPTED | 


Huddersfield.—The tender of Switchgear & Cowans at 
£2,259 for H.T. switchboard is recommended for acceptance 
by the Electricity Committee. 


requires ten 


APPOINTMENTS AND PERSONAL NOTES 


Mr. A. J. Hodgson has been presented with a silver salver 
weighing 80 ounces by the directors, staff, and employees 
of Messrs. Crompton & Co. on his relinquishing the joint 
management under the scheme of reorganisation. 

Sir Joseph Swan, F.R.S., celebrated his cighty-fifth birth- 
day on Oct. 815%. 

In consequence of the appointment of Mr. L. Johnston, 
General Manager and Engineer of the Gloucester Corporation 
tramways undertaking, to the General Managership of the 
Southampton Corporation tramways, Mr. F. H. Corson, at 
present Borough Electrical Engineer, has also been ap- 
pointed Tramways Manager. 

Mr. S. H. Fowler, of Dewsbury, has been appointed Mains 
Superintendent for the southern district of the Stoke-on- 
Trent electricity undertaking at a salary of £1380, in succes- 
sion to Mr. E. D. Redfern. 


Electric Light Switching.— The awards in the recent switch- 
ing examinations held by A. P. Lundberg & Sons have now 
been made, and certificates and prizes are about to be dis- 
patched to the successful competitors, who number over one 
hundred, and whose names appear on an advertisement page. 
The certificates mensure about 17 in. by 13 in., and are very 
neatly designed. The margin is attractively decorated with 
dingraminatie representations of the many diversified types 
of tumbler switches for the convenient control of complicated 
cireuits, which have been so successfully developed. by 
the firm. 
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MISCELLANEOUS BUSINESS NOTES AND 
TRADE ANNOUNCEMENTS 


Price of Copper.— Messrs. George Smith & Sons, of 5 Phil- 
pot Lane, E.C., inform us that the price of electrolytic 
copper bars, c.i.f. port of arrival, quoted on Tuesday night, 
was £76 to £76 10s. (last week £78 to £78 10s.). 

Change of Address.—The Tudor Accumulator Co., Lide, 
inform us that, on and after Monday next, the address of 
their head office will be : 3 Central Buildings, Matthew Parker 


Street, Westminster, S.W. 
remain 2600 Victoria. 

New Telephone Number.—The Edison & Swan United 
Electric Light Co., Ltd., Ponders End, Middlesex, have 
increased their telephone service to six lines, and their new 
number is Enfield 520. 

Companies to be Struck off Register.—Unless cause is 
shown to the contrary, the under-mentioned companies will 
be struck off the Register of Joint Stock Companies in threc 
months’ time :—Electric Power Plants, Ltd.; Solenoids. 
Ltd.; and Titan Electric Co., Ltd. 


‘Their telephone number will 


Osram Lamp Patents.—-The action by the Osram Lamp 
Works, Ltd., against the Yorkshire Incandescent Electric 
Lamp Co., was concluded on Friday last, when the Yorkshire 
Co. submitted to an injunction restraining them from infringing 
the Osram patents for squirted filaments tn perpetuo. It was 

that the infringing 
the Yorkshire Co. from Germany. 
with the assurance of the German manufacturers that there was 
no infringement of patents. When the Osram Co. brought the 
action the Yorkshire Co. endeavoured to get the manufacturers 
of the filaments to demonstrate the process employed in the 
manufacture. This they refused to do, and the Yorkshire Co. 
had now entirely abandoned the manufacture of lamps with 
squirted filaments. 


filaments were obtained b 


NHWPORT CORPORATION. 
Electricity Department. 


ARC LAMP REPAIRER. 

THe ELectRiciry COMMITTEE require immediately an ARC 
LAMP REPAIRER. Must be thoroughly experienced, prefer- 
ably in Oliver and ЕхсеПо lamps. Full particulars, enclosing 
references and stating wages required, to b. addressed at once 
to the undersigned, 


A. NICHOLS MOORE, 
Borough Electrical Engineer. 
Town Hall, 
Newport, Mon. 
November 5th, 1913. 


JOURNAL OF THE INSTITUTION OF 
HLECTRICAL BNGINESRS. 


Edited by P. Е. Rowen, Secretary. 


nemam 


| PART 222. PRICE 5s. 

‘“High-tension Continuous-current Traction.” 
MULLER. 

“Single-phase Traction." By M. LATOUR. 

"Railway Electrification Problems in the U.S.A.” Ву H. 


By L. Gratz- 


Paroni. : 

“Electrification Schemes of the Midi Railway." By ЖҰ J. 
JULLIAN. 

“Electrification of the French State Railway." By A. N. 
Mazen. ` 


“ Petrol-electric Motor-vehicles.”. By J. B. С. Damotseac. 

Discussion on “Railway Electrification’’ (Paris Meeting). 

"Transmission. of Electrical Energy by Continuous Current on 
the Series System" (with discussion). By J. S. HIGHMFIELD. 

‘Electric Transmission of Energy by Alternating Currents at 
Very High Pressures.” By M. LEBLANC. 

"Neon Lighting." By G. CLAUDE. 

“ Mechanical Devices in Telephone Exchanges" (with discus- 
sion). By W. SLINGO. 

“Wireless Telegraphy and Time Signals" (with discussion). By 
Commandant G. А. FERRIÉ. 

“Electrice Locomotives.” By Е. Lynarr. 

" Efficiency of the Polyphase Induction Motor." By J. S. 
NICHOLSON. 

"Compensation Apparatus for Telephonic Measurements." By 
А. К. ERLANG. 


Messrs. E. & Е. N. SPON, Ltd., 57, Haymarket, S.W 


. ELECTRICAL - 
ENGINEERING - 


With which is Incorporated 


THE ELECTRICAL ENGINEER 


(Established 1884) 


NO. 359 [Vor. IX., No. 46, 


All rights reserved. 


ELECTRICAL ENGINEERING. 


The Engineering Journal of the Electrical Industry 


PUBLISHED BVERY THURSDAY. Price 1d. 


SUBSCRIPTION RATES. 
United Kingdom. 6s. 6d. per Annum. 
Canada. бэ. 8d. per Annum. | 
Other Colonies and Abroad. 13s. per Annum. 


prepaid Advertisements for Srruations VACANT AND WANTED, ARTICLES 
тов AND WANTED, &c., aro at the rate of One Penny per word, 
ujnimum One Shilling, three insertions for the price of two. 
OrriciAL Noriczs and TzoHNICAL COLLEGE ANNOUXORMENTS are inserted at the 
rate of Ninepence per line (column width). ` 
| Other Advertisement Rates on Application. 
Latest Time for Receiving 
Letters for Insertion, Tuesday Arst post. 
Smal) Advertisements and Official Announcements, Wednesday Aret post. 
Displayed Advertisemonte, Tuesday frst post. 
vorrections in Standing Advertisements, Monday first post. 
All letters to be addressed to " Blec*rical Engineering," at the EDITOBIAL 
AND PusiisHine Orrioms: 208-206, TRMPLE Онлмвина, LONDON, E.O. 
. Tdegrams: © Oircling, Fleet, London." , Telephone No. : 6509 Holborn. 
Cheques to be made payable to THE KiLowATT PusLisHING Oo., Lrp., and to 
be crossed Loxpow County amp Wasruixsrsa BANK (Temple Bar Branch). 


SUMMARY 


THE “ Engineers’ Club” was opened in Manchester 
last week, and has already a membership of 560. 
(Page 626.) | 

WE give notes on two pending law suits relating to 
metal filament lamp patents. In one case the Osram 
Lamp Works is alleging infringement by  Pope's 
Electric Lamp Co. of its patents relating to squirted 
filaments, and in the other the B.T.-H. Co. claims that 
the Preston Engineering Co. has infringed two A peat 
relating to the drawing of tungsten wire. . Another im- 
portant development is the opposition by Siemens 
Bros. & Co. to the grant of a patent for drawing 
tungsten wire to the Моше Metallfáden 
Glühlampenfabrik. (Page 627.) 

Si& WinLLIAM PREECE, formerly Engineer-in-Chief to 
the Post Office, died on Wednesday of last week.—Sir 
Robert Hunter, late solicitor to the Post Office, also 
passed away last week. (Page 628.) 

AN electric car equipped with the Edison battery is 
on view in the Olympia Motor-Car Show, where a 
number of new electrical engine-starting devices are 
shown and many forms of car-lighting equipment. 
(Page 629.) 

INFORMATION respecting petrol electric traction is 
asked for in our Questions and Answers column. (Page 
630.) | 

THE annual report of the Postmaster-General reviews 
some of the technical developments of the telephone, 
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telegraph, and wireless services during the past year. 
Under Telephony and Telegraphy, notes are also given 
on a new alternating current compensation apparatus 
for telephone measurements, and the first of a series of 
lectures on wireless telegraphy by Mr. J. St. V. Pletts. 
A committee has been appointed to consider State- 
aided research in telephone and telegraph matters. 
(Page 632.) 


Mr. J. W. Jackson discussed, in & Paper before the 
Newcastle Section of the Institution of Electrical 
Engineers, the design of boilers, superheaters, and 
other details. (Page 631.) _ 


AN interesting Paper on electric locomotives, by Mr. 
F. Lydall, is abstracted in our Electric Traction Notes, 
and some particulars are given of the difficulties ex- 
perienced in practice with some forms of side rod drive. 
A new pattern of pantagraph collector is also described. 
(Page 633.) | 


THE sum of £1,500 is to be spent at Rathmines on 
wiring premises.—The high cost of street lighting at 
York, mostly gas, is unfavourably compared with 


~ electric lighting elsewhere.—Electric heating has been 


adopted for the pavilion at Llandudno.—A surplus of 
£521 is shown by the Шога electricity accounts for last 
year, and £1,902 at Southport. The proposal of the 
Manchester Corporation to purchase the Trafford Power 
& Light Supply Co. is to be opposed by the Stretford 
Council.—We give the terms of the settlement of the 
wiremen’s dispute in Manchester. (Page 635.) 


Ат the annual meeting of the Edison & Swan United 


‚ Electric Light Co. on Tuesday, the Company’s financial 


position was explained as being mainly due to the large 
loss on the rearrangement of the lamp factory in con- . 
sequence of the new plant necessary to deal with 
drawn wire filamént lamps. (Page 635.) 


A PATENT by F. J. Sprague, F. T. Bowles, and G. H. 
Hill, dealing with the electrical working of water-tight 
doors, &c., expires during the current week after a full 
life.—The specifications published by the Patent Office 
last week include one by the B.T.-H. Co. dealing with 
the compensation of A.-C. commutator motors, and one 
by S. G. Brown covering some improvements in his 
relay for wireless. Notes on several opposition cases, 
&c., are given. (Page 636.) | 


THE following plant is required: Southampton, 
steam turbo-alternator; Wolverhampton, rotary-con- 
verter set; Aldershot, cable; generating plant at 
Dawlish, Rangoon, Ilkley, Montevideo, Holmfirth, 
Elland, and Prince Albert (S.A.) Electric lighting 
schemes are in contemplation for Ballater, Lurgan, 
Braintree, and Lytham.—The Postmaster-General pro- 
poses to erect a power station in Wiltshire. (Page 637.) 


Aw electric kitchen equipped with apparatus aggre- 
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gating over 50 kw. is at work at a Brighton hotel. 
(Page 639.) 


A LINE of pipe ventilated motors is described. 
(Page 639.) 


AMoNG novelties described in illustrated articles are 
a field switch, some heating apparatus with alternative 
contacts for different voltages, a semi-indirect lighting 
fitting which can be lowered for cleaning, and a new 
enclosed circuit-breaker. (Page 640.) 


RrEcENT examples of shop-window lighting and 
electric signs are illustrated, and an installation of over 
200 electric clocks at the London Hospital is described. 
(Page 641.) 


боме further notes are given on the Glasgow Elec- 
trical Exhibition, the merits of a particular brand of 
glassware are discussed, and a screw cap lamp with 
specially small bulb is illustrated. (Page 642.) 


ARRANGEMENTS FOR THE WEEK 


TO-DAY (THURSDAY), NOVEMBER 1тн. 
Institution of Electrical Engineers. 
8 p.m. At Victoria Embankment. Address on ‘“‘ Pressure 
Rises ’’ (experimentally illustrated), by the President. 
FRIDAY, NOVEMBER 14тн. 
Physical Society. | 
8 p.m. At Imperial College, London. The agenda includes 
“On Polarisation and Energy Losses in Dielectrics,” 
by A. W. Ashton. 
Institution of Electrical Engineers. 
8 p.m. At Royal College of Science. Chairman’s Address 
by G. M. Harriss. 


MONDAY, NOVEMBER 17тн. 


Electro Harmonic Society. 
8 p.m. Concert (Ladies’ Night) at Holborn Restaurant. 


TUESDAY, NOVEMBER 18тн. 
Institution of Electrical Engineers: Manchester. Section. 
7.30 p.m. At the University. ''A Two-rate Tariff Sys- 
tem without Time-operated Control," by Н. Н. Perry. 
Illuminating Engineering Soctety. 
8 p.m. At Royal Society of Arts. Report on Progress 
during the Vacation. 


The London Electrical Engineers. 


(To-pay) THURSDAY, NOVEMBER 13ти.—С. Company. Technical Instruction, 
7 to 10 p.m. 

FRIDAY, NOVEMBER l4TH.— D. Company. Technical Instruction, 7 to 10 p.m. 

SATURDAY, NOVEMBER 15TH,—Headquarters open froin 10 a.m. till noon. 

Monpay, NOVEMBER 17TH.—A. Company. Technical Instruction, 7 to 10 p.m. 

Trespay, NOVEMBER I8TH.— B. Company. Technical Instruction, 7 to 10 p.m. 


WFEDPNE DAY, NOVEMBER 19TH.—Recruits only. Infantry Drill and Technical 
Instruction, 7 to 10 p.m.. 


TaURSDAY, NOVEMBER 20TH.---C. Company. Technical Instruction, 7 to 10 p.m. 
FRIDAY, NOVEMBER 21-T.— D. Company. Technical Instruction, 7.30 to 10 p.m. 
SATURDAY, NOVEMBER 22ND.— Headquarters open froin 10 a.m. till noon. 


THE ENGINEERS' CLUB, MANCHESTER 


N event in engineering circles in Manchester last week was 
A the opening of the Engineers’ Club in Bridgewater Buildings, 
Albert Square. The club is a social, non-political club for 
. engineers, and that it will fill a “ long-felt want" is shown by 
the fact that no less than 560 members (including some of the 
most distinguished engineers in the Manchester district) have 
already joined. А large proportion of these are connected with 
the electrical industry. The qualification for membership is 
occupation in the design, superintendence, or direction (technical 
or commercial) of engineering work in its various branches, and 
in addition a limited number of members will be admitted who, 
while not actually possessing these qualifications, are connected 
more or less intimately with engineering. There is a large and 
comfortable reading and smoking-room, a large dining-room, two 
smaller dining-rooms for private functions, a card-room, a 
осокою with two tables, and a lift between the various 

OOTS. 

The directors entertained the committee of the club and 
members of the engineering and Manchester Press at luncheon 
on Thursday, when the chairman, Mr. Daniel Adamson, pre- 
sided, and the guests included the Deputy Lord Mayor of 
Manchester and the President of the Manchester Chamber of 
Commerce. After the luncheon an inspection of the rooms was 
made, and the excellence and completeness of the arrangements 
reflect great credit upon the honorary secretary, Mr. E. L. Hill, 
who is ably assisted by Mr. A. L. Green, the secretary. It is 
also largely due to Mr. Hill's unflagging energy and zeal that 
the club has been opened with so large and representative a 
membership that its success is assured from the outset, and the 
engineers of Manchester owe him a debt of gratitude. 

The inaugural members' dinner was held on Friday evening. 


THE EFFECT OF METAL FILAMENT LAMPS ON. 
| THE EYES | 


OME time ago (ELECTRICAL ENGINEERING, March llth,. 
1909, p. 225) we referred to the alleged damage liable to 
be done to the eyesight by metal filament lamps owing to 
ultra-violet rays present in the light emitted by them. Re- 
searches were quoted (see also ELECTRICAL ENGINEERING, 
August 27th, 1908, page 312) showing that the proportion 
of these rays reaching the eye was infinitesimal, less even 
than in sunlight, and that the harmful effects that have 
been experienced were due to the unsuitable use of light 
sources of high intrinsic brilliancy without proper diffusion 
of the light, or, in other words, to “glare.” Such ultra- 
violet rays as there may be are nearly all arrested by the 
glass of the bulb, and their short wave-length renders it 
itticult for them to penetrate far into the surrounding atmo- 
sphere. Indeed, the latter fact introduces considerable diff- 
culties where ultra-violet rays are being produced on 
purpose. The danger of glare is now fuly realised by 
illuminating engineers, and much ingenuity has been suc- 
cessfully applied to its mitigation. We are prompted to refer 
again to this subject by the words of a “ Birmingham 
oculist '" interviewed by a representative of the Birmingham 
Daily Mail and reproduced іп в recent issue of that 
journal. This gentleman expresses the opinion that ''incan- 
descent gas was less hurtful to the eyes than the electric 
light, on account of the ultra-violet rays of the latter." 
This implies that gas mantles emit no ultra-violet rays and 
electric lamps a harmful quantity, whereas the truth is that 
the glowing gas mantle emits, if anything, more owing to 
its probable higher temperature, but in neither case is the 
quantity sufficient to be harmful. The subject is viewed from 
a different standpoint by M. Luckiesh in an article in the . 
Electrical. World (New York). This author deals with the 
theory that fatigue of the eye is purely & matter of energy 
absorbed and converted into heat, and analysing the absorp- 
tion of the different rays in the various media of the eye, he 
shows that the higher the temperature of the radiating body,. 
and consequently the larger the proportion of high frequency 
rays prescnt, the more is the energy ‘absorbed before it reaches 
the retina. This would actually imply that the retina is 
better protected from ultra-voilet than from infra-red rays, so 
that it may be that excess of infra-red rays is, after all, more 
harmful than excess of ultra-violet, in that for the same 
visual effect a larger amount of energy reaches the retina to 
bc absorbed by it. 


ГА 


. The British Standard Meter Specification.—In a Paper read 
last night before the Birmingham Local Section of -the 
Institution of Electrical Engineers, Mr. S. H. Holden re- 
ferred to the British Standard Specification (No. 37) for 
consumers’ electric supply meters published in 1907, and’ 
while recognising the advantages of such a specification, urged 
that there were several points as to which it now required 
amendment. He wishes to extend the number of standard 
sizes in both directions, and to insist on cases of cast-jron ог: 
pressed steel. Modifications are also recommended in the 
clauses dealing with terminal boxes, labels, cyclometer dials 
and testing dials, and he asks that the allowable loss of pressure 
in the main circuit at full load be lowered from 2 volts to. 
values ranging from 0°75 to 0°075 volt, according to the size 
of the meter, and the allowable watts lost in the pressure coil 
be altered from “4 watts for each hundred volts” to 2 watts 
for single-phase meters and 7 watts for continuous-current 
meters under 650 volts. Starting currents he would specify at 
4 per cent. of full load with a minimum of 0°05 amperes in 
the case of continuous-current ampere-hour meters. Accuracy, 
he thinks, should be within 2 per cent. from 1/20 to full 
load, with a lower limit of not less than half an ampere 
in the case of continuous-current ampere-hour meters. A 
little more definiteness of phraseology is asked for in the 
clauses relating to the effect of variations in supply voltage,. 
and the inclusion of provisions relating to variation in wave 
form. In conclusion, he calls upon the Institution to urge 
the Engineering Standards Committee to publish as soon as 
possible a revised specification, and that with a view to 
its wider use and circulation the price should be reduced to 
one shilling per copy in order that manufacturers тау be 
able to include copies with their tenders. He also considers 
it desirable that some distinguishing mark be placed upon 


meters which are sold as complying with the British Standard 
Specification. 


Nov. 18, 1913. 


ELECTRICAL ENGINEERING 


627 


———— 


METAL FILAMENT LAMP PATENTS 


HERE are two important patent lawsuits 

| pending in connection with metal filament 
lamps, and although these will probably not come on 
for hearing until next year, yet some particulars as to 
the matters in dispute may be of interest to our 
readers. The British Thomson-Houston Co., Ltd., are 
bringing an action against the Preston Engineering Co., 
Ltd., alleging infringement of Patents Nos. 21,513*/06 
and 17,722/11. 


Patent No. 21,515/06 was taken out by the B.T.-H. Co., to 
whom it was communicated by the General Electric Co. of 
America. During September of Jast year the B.T.-H. Co. sought 
leave to amend the original specification. There was some oppo- 
sition to the proposed amendments (ELECTRICAL ENGINEERING, 
Dec. 19th, 1912, p. 703), but the Comptroller allowed the claims 
to be amended so that they now read thus :—(1) The method of 
working tungsten, which consists in subjecting the metal in a 
coherent form to the action of heat while it is being hammered, 
rolled, or drawn. 
consists in heating the metal by means of an electric current 
"while it is being hammered, rolled, or drawn. (3) In & method 
f working tungsten as claimed in the preceding claims, pro- 
tecting the coherent metal against oxidation during the working 
operation by means of a coating of metal which may be subse- 
quently removed, or by conducting the operation in a vacuum 
or a reducing, or inert, atmosphere. (4) Incandescent electric 


lamp filaments of tungsten manufactured by working the 


‘coherent metal, substantially as hereinbefore described. 

Patent No. 17,722/11 is in the name of J. T. H. Dempster, of 
Schenectady, U.S.A. It deals with the hot drawing of 
tungsten wires and the use of a lubricant. A lubricating 
solution of the consistency of cream is used. Previous to 
drawing, the wire is heated to a red heat and then passed 
through the solution, which may be of finely divided graphite 
held in suspension in water or oil, known as '"aqua-dag" and 
*oil-dag." In the case of ''aqua-dag'' a 10 per cent. solution 
of ammonium sulphide may be added. It is found that the 
lubricant is thus baked on the wire as a shiny black adherent 
coating. In addition, the wire may again be passed through a 
lubricating bath just previous to the actual drawing. There are 
four claims reading thus :—(1) In wire drawing, the method of 
lubricating the wire, which consists in providing it with an 
‘adherent coating of graphite. 
of lubricating the wire, which consists in applying to the wire 
an adherent coating of старае by a baking or burning орега- 
tion. (3) The method of lubricating wire, which consists in 
bringing the wire while heated into contact with a carbonaceous 
lubricant, before it passes to the wire-drawing die. (4) The 
improved method of lubricating tungsten wire, which consists in 
‘baking or burning on the wire a carbonaceous or graphite 
coating which remains on the wire after it has passed through 
the die, substantially as hereinbefore described. . 


The second of the lawsuits is an action by the Osram 
Lamp Works, Ltd., against Pope's Electric Lamp Co., 
Ltd., alleging infringement of Patents Nos. 23,899*/04 
and 18,622/06. "These were the patents on which the 
action against the '"Z" Electric Lamp Co., Ltd., was 
brought (ELECTRICAL ENGINEERING, Vol. VIII., 1912, 
pp. 218, 229, 248, 255, and 274). 


The celebrated Patent No. 25,899*/04, by Dr. À. Just and. 
Е. Hanaman, of Vienna, was amended in 1909 (ELECTRICAL ' 


"ENGINEERING, Sept. 9th, 1909, p. 779, Vol. V.). It describes a 
process of manufacturing filaments of pure tungsten by mixing 
finely divided tungsten or tungsten compounds such as tungstite, 
‘tungstic acid, or tungstic sulphide with an organic binding 
medium such as collodion, or a solution of cellulose in chloride 
of zinc or cupreous ammonia oxide. The filaments squirted from 
the resulting paste are then carbonised (in some cases after 
denitration), and: the carbon is then removed by passing current 
through the filament and raising it to a high temperature in an 
atmosphere of steam and hydrogen. The carbon is oxidised to 
form carbonic oxide, and a filament of pure tungsten is left. 
The filaments are then rendered uniform by submitting them to 
the action of current in an atmosphere of volatile tungsten com- 
‘pounds in the presence of a large quantity of hydrogen, whereby 
the tungsten deposited equalises the filaments. The two amended 
claims left are as follows :—(1) Incandescing bodies for incan- 
descent electric lamps, consisting of tungsten manufactured 
‘substantially as and in the manner hereinbefore described. 
(2) Process for the manufacture of incandescing bodies in accord- 
ance with Claim 1, characterised by the fact that the tungsten 


or compounds of this metal are mixed with organic binding 


media, formed and carbonised, whereupon the carbon is removed 
chemically substantially as described. 

Patent 18,622/06, taken out by P. M. Justice for the Deutsche 
Gasglühlicht Akt.-Ges., may be summarised as follows :— To 
remove the carbon from the carbonised filaments produced by the 
method above described, the carbon, instead of being oxidised, 
is carried away in the form of a compound, not with oxygen but 
-with nitrogen and hydrogen. The carbonised filament is caused 


(2) The method of working tungsten which - 


(2) In wire drawing, the method | 


to incandesce in an atmosphere of ammonia (or a mixture of 
hydrogen and nitrogen), and the carbon is carried away in the 
form of cyanogen and hydrocyanic acid. . This method, the 
patent says, is easier to carry out than the steam-hydrogen 
method, and there is no danger of the tungsten filament beiny 
attacked. There is one claim to this patent, which reads :— 

method of: producing incandescence bodies for electric glow 
lamps from (common) heat-resisting metals, such as molybdenum, 
tungsten, vanadium, or tantalum, in which filaments pressed 
from the powdered metal, with an addition of organic inding 
materials, are heated in an atmosphere containing both nitrogen 
and hydrogen but no oxygen, for the purpose o removing the 


carbon in a gaseous form whilst retaining the metals in the 
metallic state. 


Another interesting matter in connection with metal 
filament lamp patents is the opposition to the grant of 
Patent No. 3,162/13 to the Westinghouse Metallfáden 
Glühlampenfabrik, which has been entered by Siemens 
Bros. & Co. The case will probably not be decided for 
some time. Particulars of the patent which is opposed 
were published in ELECTRICAL ENGINEERING, September 
18th, page 582. There are two claims, the first of which 
reads thus:—In the method of making sheets, rods, 
wires, filaments, and the like of tungsten or 
molybdenum or alloys thereof, by the mechanical treat- 
ment of ingots of such metals or alloys containing suit- 
able proportions of one or more auxiliary ductile metals, 
such as nickel, copper or iron, removing such auxiliary 
metals after the ingots have been mechanically worked 
to render them sufficiently tough, but in any case 
before the bodies produced therefrom have assumed 
their final shapes or dimensions, and then further 
mechanically working the remaining pure metal by 
hammering, rolling, or drawing until the bodies of the 
desired shape or dimensions are obtained, substantially 
as described. The second claim is for bodies so 
produced. 


In the particulars of opposition, Messrs. Siemens cite four 
pone as, in their view, anticipating Patent No. 3,162/13. 
hey also say that the invention is not sufficiently or clearl 
described. The ne cited are No. 3,174/07 by Siemens i 
Halske, No. 25,555/06 by W. C. Arsem (Schenectady, U.S.A.), 
No. о by Siemens & Halske, and No. 1,162/11 by Dr. 
H. G. Moller, of Charlottenburg. The claim in No. 3,174/07 
by Siemens & Halske is for subjecting the powdered metal or 
mixture to be, used for the filaments to great pressure, so as 
to form a solid body, and after that subjecting this body to a 
strong heat by the passage of a current throu В it іп а vacuum 
or indifferent atmosphere. There аге four claims to Patent No. 
25,555/06 by W. C. Arsem (Schenectady, U.S.A.). The first is 
for a process of manufacture consisting in mixing the metal with 
a less refractory one, and heating so as to fuse the latter, and 
then treating the mixture remaining so as to leave a coherent 
conductor of the refractory metal. The second claim is for 
alloying a refractory metal with the principal metal having a 
lower vapourising point, shaping the alloy into wires, and then 
heating in a vacuum or inert atmosphere to remove the con- 
ductor with the lower vapourising point, and leaving the coherent 
conductor. 'The third claim is for alloying copper with tung 
sten. The fourth claim is for the filaments во  pro- 
duced. The claim in Patent No. 19,932/08‘by A. G. 
Bloxam, to whom it was communicated by Siemens & Halske, 
is for a filament of tungsten or-its alloys produced by 
mechanically working an intimate union of a difficultly fusible 
metal with an auxiliary metal which is afterwards to be 
expelled, which process consists in heating tungsten with nickel 


. until a homogeneous solid ductile mass is obtained, then 


mechanically working the mass, and finally partially or wholly 
expelling the nickel y passing current through the mass. The 
claim in Patent No. 1,162/11 by Dr. H. G. Moller, is for the 
removal of the greater part óf an auxiliary metal from the wire 


before it is arranged on the filament supporting frame, so that 


with the small residual percentage (not more than 1 per cent.) 
of the auxiliary metal, the wire, although non-ductile, is 
sufficiently fusible for mounting on the frame. 


. Eggs Fried on Ice.—To attract attention at a recent exhibition 
in America a novel advertising scheme successfully adopted 
by one of the exhibitors, we learn from the Electrical World 
(New York), was to fry eggs in an aluminium dish on a block 
of ice between two and three inches thick ‘by means of eddy 
currents induced by an auto-transformer hidden in a box under 

e ice. 

The Italian Electrotechnical . Association.—The seventeenth 
annual congress of the Italian Electrotechnical Association, 
which was postponed owing to the General Elections, will be 
held in Rome on November 15th and 16th. Prof. Lori will read 
a Paper on the Norwegian electrolytic nitrogen industry, and 
Prof. Мепрагіпі will give an experimental lecture оп 
luminescence. Visits to works have also been arranged. 
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WiLLIAM HENRY PREECE. 
Eg ss death last Thursday of Sir William Preece, K.C.B., 


F.R.S., at Penrhos, his Carnarvonshire home, removes 
a venerable and famous pioneer from the field of electrical 
thought and action. Sir William was seventy-nine years old, 
and in latter years, as age increased its hold upon him, his 
appearances at electrical engineering functions became less 
frequent. The last time that many of our readers saw him 
was at the meeting of the Institution of Electrical Engineers 
on May 16th, 1912, when he presided at the presentation 
of a bust of Lord Kelvin. Another recent appearance was at 
the opening of the Olympia Electrical Exhibition of 1911. 
To the end, however, his interest in electrical matters 
remained keen, and in a quiet way he assisted in charitable 
and other movements in the interests of the: electrical 
industry. He was President of the Electrical Trades Bene- 
volent Institution. 

Sir William Preece had always interested himself in other 
branches of electrical engineering, and although it was only 
in 1899 that he retired from the position of Engineer-in- 
Chief and Electrician to the Post Office, and in 1904 that 
he finally severed his active connection with the Department, 
he had had for many years previously a large consulting 
practice as Consulting Engineer, which he had developed since 
the earliest days of the industry, and in which he was assisted 
bv his two sons. Some of the first electricity supply 
works wero designed by 'Sir William Preece. When the 
late Major Cardew retired from the Board of Trade in 1899, 
he joined Sir William Preece and Mr.. A. Н. Preece and 
Mr. Llewellyn Preece, and the firm of Preece and Cardew 
(now Preece, Cardew & Snell) was established. Sir William 
was always popular as a lecturer and an after-dinner speaker, 
and had an impressive manner and a gift of felicity of 
expression which stood him in good stead. The work for 
which he is most famous, of course, was that performed 
during the fifty years of his service with the Post Office and 
the telegraph companies. He joined the Electric & Inter- 
national Telegraph Co. in 1858, and was with the L. & S.W. 
Railway in 1860. In 1870, when the telegraphs were trans- 
ferred to the State, he was given a post as Divisional Engineer, 
in 1877 was appointed Electrician (Mr. Edward Graves being 
then Engineer-in-Chief). Subsequently he was given the title 
Electrician and Assistant Enginecr-in-Chief, and on Mr. 
Grave's death in 1892 he was appointed Engineer-in-Chief 
and Electrician. Throughout the whole of this time he was 
a prolific lecturer and writer of Papers on a great variety 
of electrical and other scientific matters, as well as those 
connected with the subject of his profession, and his 
abilities were recognised by his election as President 
of the Institution of Civil Engineers in 1898, and of the In- 
stitution of Electrical Engineers in 1893 and in 1880, when it 
was still the Society of Telegraph Engineers. He was made 
a Fellow of the Royal Society in 1881, and was a frequent 
speaker before the British Association and other scientific 
bodies. The ''Text.book of Telegraphy," which he wrote in 
conjunction with Sir J. Sivewright, is a classic, and his 
“ Manual of Telephony," written with Mr. A. J. Stubbs, was 
for many years the one standard work on this subject, super- 
seding an earlier book on the telephone written in con- 
junction with M. Julius Maier. Sir William Preece was 
alwavs proud of having brought over the first telephone 
to this country in 1877, and it was never known whether 
it was by his advice or in opposition to it that the instrument 
was considered by the Department to be only & philosophical 
tov. and its eommercial application left to private enterprisc. 

To detail all the subjects of his Papers on telegraphy would 
be to recount the history of its development. Не plaved 
^ prominent part in the establishment of the first London- 
Paris telephone in 1891. It is well known that he was 
deeply interested in the possibilities of wireless communica- 
tion, and has been called by some the father of wireless tele- 
graphy. He experimented himself in conductive and induc- 
tive wireless telegraphv between two earthed lines on a con- 
siderable scale, and in 1892, after experiments across the 
Solent and elsewhere, he was able to send messages by 
this method between Lavernock, near Cardiff, and Flat Holm, 
across the Bristol Channel, and between Oban and the 
Tele of Mull. It was largely due to Preece's influence that 
Mr. Marconi was enthusiastically received here, and that 
he received encouragement from the Post Office. 

Mention has already been made of Preece’s connection 
with the London & South Western Raihwav: several useful 
railway sicnalling instruments are due to his early work. 


| Institution. 


Throughout his career Preece was the typical engineer of 
the latter part of the nineteenth century. His great pride 
was that he ''had sat at the fect of Faraday," to use a 
favourite expression of his own, for he acted as assistant 
to him for some time at the Laboratory of the Royal 
His attention and interest were always more 
closely devoted to the practical than to the theoretical side 
of engineering, and during his earlier days as Electrician to 
the Post Office he was sometimes criticised for not attaching 
sufficient importance to Oliver Heaviside’s mathematical in- 
vestigations with regard to the propagation of telegraphic 
and telephonic currents. | 

Preece was made С.В. in 1894, and K.C.B. in 1899. 

It now only remains to add that his earlier training was at 
King's College, London; but his original home was Wales, 
and he was of Welsh descent, the son of Mr. R. M. Preece, 
of Bryn Helen, Carnarvon, where he was born on February 


‘15th, 1834. 


Sir William Preece's remains were interred on Tuesday at 
Llanbeblig Parish Church, near Carnarvon, and a memorial 
service was held on the same day at St. Margaret’s, West- 
minster. Our readers will be glad to hear his second son, 
Mr. Llewellyn Preece, who has been seriously ill for some 
time and was operated upon for appendicitis about a fortnight 
ago, is now well on the road to complete recovery. 


ROBERT HUNTER. 


Another old Post Office servant passed away last week in 
Sir Robert Hunter, who had only recently relinquished the 


post of Solicitor to the Post Office, which he had held for 


over thirty years. His work brought him into contact with 
many branches of Post Office work, and he came particularly 
before the eye of the public recently in oonnection with the 
transfer of the National Telephone Co.'s undertaking to the 
Post Office, and the much-discussed Marconi contract. 


School and Library Lighting.—In view of the attention now 
being attracted to the question of school lighting, Mr. D. H. 
Ogley, of the Royal Technical Institute, Salford, has sent 
us a copy of a Paper dealing with the subject which he 
presented at a Conference some short time ago. In general, 
Mr. Ogley reaches the same conclusions as the Committee 
of the Illuminating Engineering (Society, referred to in 
ELECTRICAL ENGINEERING, July 818%, p. 440, although his 
Paper was published some time before that report made its 
appearance. He deplores the damage done to the eyesight 
by unsuitable lighting, and gives the minimum illumination 
required for reading and writing as 2 foot-candles, while for 
drawing and distinguishing fine detail he regards from 2 to 
5 foot-candles as necessary, according to conditions. He 
also emphasises that exposed light sources of great intrinsic 
brilliancy should be avoided by proper shading. With in- 
verted or indirect lighting, he finds the absence of shadows 
rather wearisome, objects appear to be flat, tiring the суе 
in the effort to perceive them correctly. A certain amount 
of direct lighting should be added. The possibility of reflec- 
tion from blackboards, desks and paper with highly glazed 
surfaces, should also be avoided, and absence of flickering or 
variation in the light is important. Dealing with the latter 
question, however, Mr. Ogley commits an error in stating 
that metal filament lamps are more affected by variations in 
voltage than carbon lamps, as their positive temperature- 
coefficient, renders the contrary the case. Не also slightly 
exaggerates the evil of ultra-violet rays, a subject which is 
dealt with elsewhere in this issue. 


Shock Due to Defective Hand-Lamp.—aAn inquest was held 
on Nov. 5th regarding the death of Thomas Bradley, а loco- 
motive engine-driver, at the oil, grease, and candle works of 
Mawson, Clark & Co., of High Dunston. While effecting some 
repairs Bradley received a 250-volt shock from an unearthed 
hand-lamp. No first-aid men were present and artificial respira- 
tion was not resorted to, as it should have been. 


Damages for Defective Repairs.—In the Shoreditch County 
Court on Tuesday last, before Judge Cluer, a claim was made 
by Mrs. E. Benkert against the Harman Allen Manufacturing 
Co. for £6, the cost of fitting two new field coils by Anderson 
& Anderson to a lj-h.p. motor. Judgment was given for 
£5 lds. 6d. with costs. It appears that the Harman Co. 
estimated to fit two new impregnated field coils to the motor for 
£5 19s. 6d. 'The coils, however, soon burnt out, but the 
Harman Co. disclaimed liability, as they said the motor was 
in a damp situation, and the work wae not guaranteed. In 
giving judgment as above, however, Judge Cluer said that 
although there might not be a specific guarantee, everybody 
knew that it was understood that the work would last a reason- 
able time if properly carried out. | 
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ELECTRICITY AND MOTOR CARS 


Some Notes on the Olympia Show 


HE Automobile Exhibition now being held by the 

Society of Motor Manufacturers and Traders at 
Olympia fully upholds its reputation, and is one of the 
finest displays of motor carriages that has ever been 
brought together. Its only fault is that the size of the 
building prevents all the cars being shown that might 
be, and does not afford enough accommodation for all 
the people desirous ot seeing them. It is particularly 
the electrical features that we wish-to treat of here, 
and it may be said at the outset that there is more 
of electrical interest than there has been in recent 
vears, showing that the applications of electricity to 
automobile engineering are on the increase, especially 
us regards what may be termed auxiliary services, and 
in particular in the direction of electrical engine 
starters. 

An Edison Battery Car. 


Regarding electric traction per se, there is but one example 
—the Arrol-Johnston coupé with the Edison battery—- while. 
the lead traction battery is again, as it has been for some 
vears, unrepresented. It is aiso notable that examples of 
electric transmission gear are entirely absent, but in con- 
sidering these faets it must be remembered that the exhibition 
is limited to private passenger cars, while the field in which 
the greatest progress is being made both with accumulator and 
" petrol-electric" traction is that of heavier commercia] 
vehicles. How far the Edison battery will modify this 
remains yet to be seen. 

The Coupé equipped with the Edison battery, shown by the 
Arrol-Johnston Co., is a car of the same type as that which 
completed a run from Dumfries to London last summer (see 
ELECTRICAL ENGINEERING, June 5th, page 320). It has a hand- 
some closed body driven from inside, and is propelled by a 
single enclosed motor mounted about the centre of the chassis, 
and driving through worm gear on to the back axle. The motor 
has a cast-steel carcase and laminated pole pieces, and is said to 
be rated at 35 amperes at 60 volts “normal load," and to be 
capable of 300 per cent. overload for 4 hour and 100 per cent. 
for one hour. It runs at speeds up to 1,200 to 1,400 r.p.m. 
The control is as simple as possible, plain series resistances are 
used for the first few steps. As there is only one motor with a 
single commutator, series parallel control cannot be made use of, 
nor is there any alteration in the grouping of the cells, which 
are kept permanently in series. "The characteristic of the motor, 
however, enables quite steep hills to be taken on the top соп: 
troller notch, so that the resistances are rarely in circuit except 
at starting. The controller is of the drum type, and is operated 
bv a lever conveniently placed under the steering wheel. It 1s 
interlocked with the main switch. and the latter can be locked 
open, when it can only be released by a Yale key. The battery 
is composed of 60 cells stowed partly under the forward bonnet 
and partly in the rear of the vehicle, so that the lines of the 
body are in no way spoilt. We are told that the battery is rated 
at 120 ampere hours at 65 volts. and we understand that in 
ordinary running a distance of 35 to 60 miles can be covered 
on one charge, according to circumstances. A Sangamo ampere- 
hour meter shows the condition of the battery at any time. The 
weight of the vehicle complete is about 27 cwt. Тһе chassis 
weight is given at 17 cwt., or about 2 cwt. heavier than the 
Arrol-Johnston 15-h.p. petrol chassis, and we are given to 
understand that from 9 to 10 cwt. is the actual weight of the 
battery. Those unfamiliar with the construction and working 
of the Edison alkaline nickel-iron battery may be referred to 
detailed articles which appeared in ELECTRICAL ENGINEERING, 
Oct. 12th, 1911. Exhibition supplement, page 67, and May 19th, 
1910, page 319, and to Messrs. Watson and Mitchell’s Paper read 
last summer before the I.M.E.A. (ELECTRICAL ENGINEERING, 
June 26th, page 377). 

Although as already remarked there is not an example of 
electrical transmission gear, attention should be called to 
an application of electricity in gear changing of a novel 
nature shown on the latest type of Cadillac cars. Herc there 
are two separate bevel gears of different ratio in the back 
axle, and the change from one to the other is controlled 
electrically. This is not done by magnetic clutches, as we 
have seen it stated, but the actual shifting of the necessary 
striking rods is done by a pedal, while solonoid controlled 
locks select which rod is to be actuated. 


Electrical Engine Starters. 


Perhaps the most interesting feature of the exhibition from 
the electrical point of view is the greatly increased number 
of electrical engine starters on view. Last vear there were 
only two or three examples, but now we find not only, a 
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considerable proportion of the cars in the body of the hall 
fitted with these devices, but several systems exemplified in 
the accessories section in the gallery. A few cars even dis- 
pensq with the ordinary starting handle altogether. The 
compressed air starter has not made anything like the same 
progress, and very few examples are to: be seen. A number 
of the foremost makers, including such prominent firms as 
Napier and Rolls-Royce, are entirely without these fittings 
on their cars, and in some cases their application is somewhat 
tentative, ss if makers were vet undecided whether a self- 
starter is a refinement or a complication. The problem is 
not as easy а one as it might appear; there is a tendency 
to overtax the battery if of the ordinary size used for lighting, 
and the mechanical’ connection and disconnection of the 
starting motor to the engine calls for some ingenuity. In 
some cases, the same electrical machine is made to do duty 
as a lighting dynamo as well as a starting motor, but the 
general tendency on the whole is to keep the machines 
entirely separate, with a vicw to greater reliability and 
simpler switchgear, even at the expense of some increase in 
weight. In one notable case, however, weight is saved by 
making the starting motor armature an integral part of the 
flywheel. 


The pioneers of electrical starters, as far as their introduction 
into this country is concerned, were the Cadillac Co., and the 
Delco starter on their cars is practically the same as that shown 
last year, but has been sim lified by the substitution of a brush- 
lifting arrangement instead of a change-over switch to put the 
dynamo or motor armature winding into action respectively. It 
will be remembered that this set belongs to the class in which 
the same machine acts as starting motor and charging dynamo, 
but separate armature windings and commutators are used for 
the two purposes. The drive is by 4 pinion on to teeth cut 
in the engine flywheel, and the whole machine slides sideways 
into engagement with this while the starting pedal is pressed, 
returning to its engagement with its drive for dynamo purposes 
at the other end of its shaft when the pedal is released. The 
appropriate electrical connections are interlocked, so that the 
motor starts to move slowly round before the pinion goes into 
gear, thus facilitating its engagement. The Delco starter is also 
in use on the Lanchester cars. ; 

Another electrical starter of American origin is that of 
the Westinghouse Co. shown on the Hupmobile stand. Here a 
clutch is inserted between the motor and the driving pinion 
with the double purpose of enabling the motor to get away 
before taking up its pad so as not to draw too big a current 
rush from the battery and of facilitating engagement of the 
pinion. In this set an entirely separate machine is used for 
charging the battery. 

Ап ingenious arrangement for engaging the pinion with the 
teeth on the flywheel із adopted in the new Brolt starter, shown 
in the gallery. where the starting of the little motor draws the 
pinion sideways into engagement by the action of a helical sleeve 
cam. By this means the pinion is quite free at the moment of 
engagement, as the drive is only taken up when the cam is at 
the end of its travel and the teeth fully engaged. The system 
is thus very free from mechanical complication, and the only 
manipulation required is the switching on of the motor. As soon 
as the engine gets away, the gear-springs out automatically. 
The motor in this case is plain series wound, and, of course, a 
separate charging dynamo is used. In the Rushmore set (shown 
on the Seabrook and other stands as well as in the gallerv), 
which is also an example of pinion drive on to the flywheel from 
a motor used only for this purpose, the whole armature— shaft, 
pinion and all—-slides sideways. It is held out of gear bv a 
pre when not in use, but the switching on of the motor pulls 
the armature sideways into the position of strongest field and 
engages the gear. Аз soon as the engine gets away, the pull 
between the armature drops and the gear springs out, nor does 
it tend to re-engage, as the current taken to spin the motor light 
is insufficient to draw the gear in. 

As we have already seen to some extent, the attempt to make 
the same machine suitable for both starting motor and charging 
dynamo introduces several problems. The difficulty of making 
a machine fulfil both conditions with the same winding is met 
in the Scott starting system (shown on the Crossley stand), by 
allowing it to drive as a motor through a 20 to 1 epicyclic 
reduction gear as well as a chain. When the engine gets away, 
the brake on the epicyclic gear is released and the whole goes 
round solid, allowing the engine to drive the dynamo at a 
suitable speed. The set, which was exhibited last vear, was 
referred to in ELECTRICAL ENGINEERING, Nov. 21st, 1912, page 
651. <A chain drive is also used on the White starter, which also 
embodies a combined motor and dynamo, and is one of those 
appearing for the second time. Some of the Vauxhall cars are 
fitted with Tattersall’s patent ‘‘T.A.T.”’ starter, also shown in 
the gallery by Imperial Motor Industries. This appears to be 
well thought out in detail, and is also of the combination class 
employing a main chain drive to a single machine, which works 
through an epicyclic gear when used as a starting motor. The 
epicyclic gear is magnetically actuated, and the whole operation 
is controlled by pressing one button on the dashboard. 

The new C.A.V. starter of Vandervell & Co. is shown on a 
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number of cars, including Daimler, Austin, Darracq, and 
Humber, as well as on their own stand in the gallery. This is 
different from all three that we have described hitherto, in that 
a friction drive is employed. The motor is rigidly attached to 
the chassis, but drives through an extended shaft with two 
universal joints.. The friction pulley is pressed into contact 
with the flywheel mechanically by a pedal before the motor is 
switched on. Friction drive is also employed on the Bosch 
starter fitted to one of the De Dion cars, which drives on the 
inside of an extension of the flywheel rim. 

Many of the arrangements described above can be easily fitted 
to any completed car, but an example of a starting gear forming 
an integral part of the chassis is shown in the S.E.V. system 
on one of the Delahaye cars. Here the motor drives on to a 
worm gear inside the gear-box, so that the engine is started with 
the clutch engaged and the gear out, and a free-wheel arrange- 
ment comes into action as soon as the engine gets away. 

Perhaps the most interesting new departure in the way of 
aliel starters is the “ U.S.L.” starter (of the United States 
Lighting & Heating Co.) on the Sheffield-Simplex cars. Here 
the questions of the extra weight of the starting and of its 
gearing are boldly solved by making the armature form the 

ywheel itself. This is constructed to overhang a fixed field 
magnet system of eight radial poles, and carries a large com- 
mutator. The machine is used as a lighting dynamo as well as a 


Starting motor. 
Electric Car Lighting. 


The year's progress in car lighting equipments has been 
considerable, not so much in the introduction of new patterns 
of apparatus, but in the conversion of the novelty into 
standard practice. Following the introduction of the metal 
filament lamp, motor-car lighting has quite come to its own. 
Practically every car in the show is now fitted with electric 
light, and the use of small dynamos to keep the accumulators 
charged is almost universal. We have not the space to 
describe all the numerous sets shown in detail. There are 
no very striking novelties in principle, but the details of the 
machines, switchboards, fittings, wiring material, &c., are 
much improved, and several new firms have taken up this 
class of work. Again, it is noticeable that firms which 
formerly made only one size of equipment now have several 
on the market to cover all requirements. Car manufacturers 
are also making better provision for the accommodation of 
the machines, which figure now more as part of the chassis 
design than as afterthoughts. 

One of the newest systems is that of the Bosch Magneto Co., 
where a special dynamo gives a suitable voltage over a very large 
range of speed in conjunction with a voltage regulator and cut- 
out in the switch-box, and here it may be remarked that, on the 
whole, electrical cut-in and cut-out arrangements are more used 
than mechanical devices for the same purpose. The C.A.Y. 
system, in which a free-wheel arrangement allows the dynamo 
to run as a motor when the driving speed is too low, is well to 
the fore, and among other systems shown which have already 
been described in our columns may be mentioned the Blériot, 
Brolt, Lucas, Lodge, Trier and Martin, Mira and Rotax- 
Leitner. The new Lithanode system employs a ballast resist- 
ance to regulate the voltage, and another new-comer is the 
French §.E.V. system with magnetic cut-out, seen on the 
Delahaye cars. Several systems in which the dynamo is com- 
bined with the starting motor have already been mentioned. 


Ignition and Accessories. 


There is little novelty in ignition devices. Accumulated 
experience has rendered the high-tension magneto so reliable 
that its use is now practically universal and the provision 
of an alternative battery and coil equipment is now rarely 
regarded as necessary. Electric horns are also very largely 
used, and ihe fine work in the construction of the diminutive 
motor in the famous Klaxon horn is worth examination. 
Numerous other small electrical accessories such as special 
terminals, pocket voltmeters, signalling apparatus from the 
inside to the driver, &c., &c., are on view, and confirm one's 
impression that the keynote of the exhibition is completeness 
and improvement in well-thought-out detail. 


Italian Supply Companies.—The Board of Trade Journal, 
uoting from a German source, states that of the twenty-eight 
Kalian electric supply undertakings, only two in 1912, com- 
pared with three іп 1911, paid no dividend, whilst fourteen 
paid the same dividend, nine paid more, and only three less 
dividend than in 1911. The average increase of dividend was 
from 6:56 to 6'69 per cent., or O'15 per cent. 

Electric Baths.—The L.C.C. has been recommended to apply 
to Parliament next session for powers to control electric baths 
establishments. This matter, it will be remembered, assumed 
importance in connection with the death of a solicitor in an 
establishment in Cavendish Place, London (ErEcrRicAL En- 
GINEERING, Vol. VIII, Nov. 14th, 1912, page 658), when the 
evidence went to show that the treatment was administered by 
a non-technical person. 


QUESTIONS AND ANSWERS 
BY PRACTICAL MEN 


RULES. 


Questions: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
spondents,” or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merst, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the sia a ate of the question. In judging the 
replies, importance 1 be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, tf unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “nom de plume," but, both tn 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,364. 
How is the electrical equipment connected in a petrol.electric 


car, the engine being 40 horse-power, the dynamo being com- 


pound wound with interpoles, and the motor being series wound 
with interpoles. Show in the diagram how two different speeds 
are obtained by the shunt and series resistances and the reverse 
control, and state what efliciency of transmission should be 
expected.—'' Егкст. Equir.” 


(Replies must be received not later than first. post, Nov. 20th.) 


ANSWERS TO No. 1,362. 
No reply worthy of an award has been received. 


Explosion in New York Generating Station.—The explosion 
which occurred on October 22nd in the Livingston generating 
station of the Richmond Light and Railroad Co. (of Staten 
Island, New York), in which seven men were killed and three 
injured, already referred to in ELECTRICAL ENGINEERING, we 
now learn from the American technical journals. originated in 
a 330 h.p. vertical water-tube boiler. A 60 ft. hole was torn in 
the roof of the boiler house, and a large part of the breeching 
carried away, so that the remaining boilers were cut off from 
the stack. Ап old railway generating station has been put 
into commission again. The building has now been repaired, 
but we understand that Staten Island was without light for 
five nights. 


Imperial College of Science and Technology.—A  well-bound 
booklet of 48 pages has recently been produced, dealing with 
the manifold departments now comprised in the Imperial College 
of Science and Technology at South Kensington. Courses on 
biology, chemistry, geology, mathematics and mechanics, and 
physics, are held at the Royal College of Science, while metal- 
lurgy and mining are taught at the Royal School of Mines, and 
civil, mechanical, and electrical engineering are concentrated in 
the City and Guilds (Engineering) College. The booklet points 
out that the Governors now award annually 12 entrance acholar- 
ships in science, six to be held at the Royal College of Science 
and six at the City and Guilds (Engineering) College. The 
booklet then proceeds to set forth the main features of the 
courses, the requisite training for different engineering branches, 
and it gives some idea as to the openings offered at home and 
abroad, together with their monetary value. In this respect 
at the present time the mining and metallurgical industries are 
particularly attractive. The comprehensive courses in civil and 
mechanical engineering of the City and Guilds (Engineering) 
College are well known, as is the course in electrical engineerin 
under Professor T. Mather. In addition to the full course o 
three or four years, advanced specialised lectures are given by 
leading exponents, and there are extensive facilities for those 
wishing to carry out original work. The booklet should prove 
of assistance to those seeking a career in the engineering or 
allied professions. and to demonstrate the importance of the 
work being carried on at the Colleges. The Rector, Sir Alfred 
Keogh, or the Secretary, Mr. А. Crow, will be pleased to 
arrange for anybody to be shown over the buildings by appoint- 
ment. : 
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LONDON and BEDFORD 


STEAM BOILER WORKING 


PAPER entitled “ Steam Boiler Working in Electrical 

Power Stations" was read by Mr. J. W. Jackson before 
the Newcastle Section of the Institution of Electrical Engin- 
eers at Newcastle on Monday, and will be read at Middles- 
brough to-morrow. The Paper is divided into three sections. 
The first deals chiefly with superheaters, the second with 
boiler furnaces, the third with stoking gear. 

The author points out that an important consideration in 
the case of boilers for electric power stations is the liveliness 
of the boiler for dealing with variations in the load. In this 
connection the water-tube boiler takes only about thirty 
minutes to raise steam at full working pressure from cold 
water, whereas with the big cylindrical type of boilers several 
hours are required, while the ordinary Lancashire type of 
boiler does not permit of forcing to the same. degree as the 
water-tube boiler. In connection with superheaters, modern 
competition appears to have called for a superheater of 
smaller area, but placed in & much hotter portion of the 
furnace, with the result that the tubes are overheated, and 
therefore have only a short life and are difficult to keep in 
position. The superheaters designed ten years ago are free 
from these objections. In this case the whole of the gases 
pass through the superheater after having passed the water 
tubes. To reduce the superheat some of the gases are by- 
passed. The more modern superheater does hot usually vary 
the path of the gases at all, but shunts more of the saturated 
steam past the superheater. This calls for a smaller quantity 
of stcam passing through the superheater, with the result that 
a lesser degree of heat is transmitted to the steam, thereby 
allowing the superheater-tube temperature to rise so high that 
corrosion or oxidation occurs inside and outside the tube. 
It is usually fixed between the main water tubes of tho boiler, 
with the result that ‘‘sooting’’ of the boiler becomes a 
difficult matter, and soot may clog up portions of the path 
of the gases. The more generous superheater, fixed beyond 
the first bank of tubes, being of larger size because of the 
lower temperature of the gases, is much less sensitive to 
the fouling of the passages by soot. Higher superheat is 
required now than formerly, with steam temperatures, possibly 
up to 9009 F., at the turbine stop valves. The author does 
not think that there is any disadvantage in making super- 
heaters with bent tubes providing that the water can gravitate 
to a header, but there is always a considerable risk if the 
superheater has to be blown out before the boiler can be 
put on load. The superheater should therefore be kept well 
above the boiler water line, &nd, in operation, should be 
considered a portion of the main steam-pipe. Another trouble 
. with the modern superheater is that owing to its comparatively 
small surface a drop in pressure from 10 to 15 lb. per sq. in., 
compared with 5 to 7 lb. in the older superheater, takes place 
at the normal full-load rate of working. With regard to 
the position of the main steam drums, if these are parallel 
to the path of the gases, then the front should be at a 
higher level than the back, while if they are at right angles 
to the flow of the gases, then the front drum should be 
elevated and the back drum lowered in comparison with the 
centre drum, as in practice there is often a difference in 
water level at normal load of about 12 in. between the 
front and back drums. Priming will by this means be 
reduced, and as a result the corrosion in the top parts of 
the steam drums and superheater tubes, which is possibly 
due to the comparatively small steam space available in the 
drums. By painting the internal surfaces of boilers and tubes 
where possible with bitumastic paint corrosion is easily 
prevented. 

In connection with his remarks on boiler furnaces the author 
deals with the subject of combustion and the design of the 
various parts. A good furnace is one that allows plenty of 
room for combustion, and in which the fire is surrounded 
as much as is necessary with refractory lining, so as to 
permit of the high temperature being obtained through com- 
plete combustion before the flame or hot gases are allowed 
to come into contact with the heating surfaces, and that 
is almost the only value, but a very important one, that fire- 


bricks have in the furnace. With regard to the surface com- 
bustion furnaces of Professor Bone and Dr. Nicholson, the 
latter may possibly be of greater commercial importance on 
account of the ability to use commercial boilers after the gas 
paths have been rearranged, whereas the former requires 
specially cleaned gas from a gas-producer plant. Although 
from 2 to 4 per cent. of the total power developed by the 
boiler is required to drive the auxiliaries such as the fan, 
&с., it is claimed that boilers working in commercial practice 


are giving over 90 per cent. thermal efficiency, and an evapora- 


tion per sq. ft. of heating surface of 36 lb. 

After outlining the progress made in the design of 
mechanical strikers and pointing out that different designs 
are required with different fucls if the best results are to 


be obtained, the Paper concludes with a description of the 


suction ash handling plant, described in ELEcTRICAL ENGINEER- 
ING, March 7th, p. 118, and July 25th, 1912, p. 421, Vol. VIII. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


The Annual Report of the Postmaster-General for the year 
ended March 31st last gives а good deal of statistical informa- 
tion regarding the telegraphs and telephones. With regard 
to engineering developments, it is reported that the under- 
ground telegraph line from London to St. Margaret's Bay and 
Abbot's Cliff, the landing place of the French and Belgian 
cables, is nearly completed, and provision has been made for 
an extension from Canterbury to Dumpton Gap during 
1913-14. Part of a line from London to the landing places of 
German and Dutch cables on the east coast has been laid 
between London and Chelmsford, and provision has been 
made for its extension to Ipswich and for a cable to be 
drawn in during 1918-14. The use of phantom circuits has 
been extended where possible. Morse circuits superposed 
on trunk telephone circuits have been provided, for example, 
between Aberdeen and Dundee and between Dundee and 
Newcastle, and have proved satisfactory. As, however, many 
telephone trunk circuits are being made junction circuits, 
and as superposition on junctions is not at present practicable. 
on account of engineering difficulties, the field for extension 
of phantom circuits is being so far reduced. The system of 
testing telegraph and telephone circuits has been reorganised 
with a view to the more prompt localisation and clearing of 
faults, and to prevent delay, special “speaking” circujts 
have been formed between some of the larger towns (by super- 
position and otherwise) for the use of testing officers. Multi- 
plex working by means of the Baudot type of instrument is 
being extended in the service with the Continent, with 
satisfactory results. In the section devoted to wireless 
telegraphy reference is made to the International Conference 
and to the inquiry into the Marconi contract, which was being 
conducted at the end of the period under review. It. is 
mentioned that the number of radio-telegrams dealt with at 
the Post Office Coast Stations during the year was 51,109 
(48,650 inwards, 7,459 outwards), as compared with 44,507 
last year, and that during the year 729 new licences, covering 
869 stations, were granted for the purpose of experiments, 
while 45 licences for experimental stations were cancelled 
or expired. In 28 cases permission to conduct temporary 
experiments was given by letter. On the 81st of March last 
there were in existence 942 licences for the purpose of experi- 
ments, as compared with 258 on the 81st of March, 1912. 
The number of licences in operation on the 81st of March 
last for wireless telegraphy on board ships registered in the 
United Kingdom was 105, covering 646 ships, as compared 
with 72 licences, covering 450 ships on the 81st of March, 
1912. The Post Office is taking over the War Office station 
in Guernsey, which will be rebuilt and used for communica- 
tion with the Bolt Head station when the Channel Islands 
cable is interrupted. In the telephone section, the result 
of the arbitration proceedings in connection with the purchase 
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of the National Telephone Co.'s plant is recapitulated. The 
only systems of telephonic communication in the British Isles 
which are not at présent worked by the Postmaster-General 
are those worked by the States of Guernsey and the Corpora. 
tions of Hull and Portsmouth.. In the case of Guernsey 
negotiations have been in progress with the States for the 
renewal of their licence for a period of fourteen years. The 
Hull Corporation are anxious to obtain a renewal of their 
licence and are, we understand, prepared to purchase the 
system taken over from the National Telephone Company in 
the Hull area as a condition of such renewal. Negotiations 
on the subject were proceeding at the end of the year. In 
the case of Portsmouth the existing licence to the Corporation 
does not expire until 1926; but the Corporation do not desire 
to carry on the system in competition with the Post Office, 
and negotiations have been in progress with a view to its 
purchase by the Post Office. In the course of the year, 
exchanges equipped with automatic telephone plant were 
opened at Epsom and at the General Post Office, London, and 
are giving & satisfactory service. The work of providing 
automatic exchanges at Newport (Monmouthshire), Darlington 
and Hereford is in progress, and the installation of similar 
equipment in other important centres is contemplated. A 
type of automatic equipment which may be suitable for use 
in small isolated centres is to be tried at Chepstow. A 
new telephone exchange, known as the ''Park" Exchange, 
has been opened at Notting Hill, and new exchanges are in 
course of erection near the British Museum and Victoria 
Station and at Greenwich. Sites have also been acquired for 
other exchanges in London. A start has been made with 
the building of a new central telephone exchange at Leeds, 
and considerable progress has been made with the extension 
of the Edinburgh Central Exchange. Arrangements are 
almost complete for the institution of a telephone service 
between London and Basle, Geneva, and Lausanne. 
tions are proceeding with the Dutch Administration for the 
joint provision of a direct Anglo-Dutch Telephone Cable. The 
possibility of affording telephonic communication between 
Germany and this country is under consideration. 

A Paper by Mr. A. К. Erlang, entitled '" New Alternating- 
current Compensation ек for Telephonic Measure- 
ments,” has been accepted by the Institution of Electrical 
Engineers and published in the current Journal. The apparatus 
has been in considerable use at the laboratory of the Copenhagen 
Telephone Co., and consists of two calibrated slide wires 
of about 50 ohms resistance each and calibrated with a central 
zero. These wires are connected at their ends through a self- 
induction of about 0°01 henry and 3 ohms, and a 3-ohm non- 
inductive resistance. The junctions of the inductances and 
resistances are connected through the primary of an air-core 
transformer and an alternator. The mutual inductance be- 
tween the primary and secondary of the transformer is ad- 
justable by moving the position of one of the coils. A tele- 
phone receiver and sliding contacts on the slide wires, together 
with a junction board, are provided. The apparatus under test 
is connected through the telephone to the slide wires. For 
impedance measurements, the unknown impedance is con- 
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"ected with a known resistance in series with the secondary 
coil, and by compensation the pressure across the resistance 
and the impedance is determined, and the corresponding 
vectors may be obtained from a scale constructed for the 
pressure along the slide wires depending on the known con- 
stants of the circuits. Thus the attenuation and wave-length 
constants may be found. Slight modifications in the circuits 
may be made for the purpose of different tests, including tests 
on microphones. 

The first of the series of Advanced Lectures on Wireless 
Telegraphy which Mr. J. St. Vincent Pletts, A.C.G.I. (Chief 
of the Patents Dept. Marconi's Wireless Telegraph Co., Ltd.), 
is giving at the City & Guilds (Engineering) College to a 
large number of engineers and past and present students, 
was delivered on Thursday evening last. Mr. Pletts com- 
menced by considering the oscillations set up by the discharge 
of a condenser through resistance and inductance, and the 
ethereal radiations thereby resulting. He considered the 
mathematics of the circuit, and developed the formula, 
C=Vvh: Lsin. tv Lhe -& , where C is the current at anv 
time, V the voltage, K the capacity in farads, L the induc- 
tance in henrys, and e the base of the natural logarithms, 
ё the logarithmic decrement, and f the frequency. He showed 
also that A=2*/LK!, where А is the wave length in metres, 
L the inductance in electromagnetic units, and K! the capacity 
in electrostatic units. Although, he said, it was usual to 
reckon the waves useful until they had died away to 100th 
part of the maximum, yet in actual practice they were not 
useful when they had died away to one-tenth. He then 
dealt with the development of the simple circuit considered 
by the inclusion of a spark gap which acts as an automatic 
switch, and showed how by opening the plates of the con- 
denser and considering the inductance produced by the straight 
wires, we ultimately get to the simple aerial. He then 
showed how, considering one charge, the line of force spreads 
out through the ether back to the corresponding negative 
charge on the. other side of the gap, and as the charges travel 
backwards and forwards from the gap the lines are radiated 
into space. Finally he showed how the potential along an 
acrial must be distributed according to an odd number of 
wave lengths, as there is always a node at the earth and an 
antinode or point of maximum potential at the top. He 
illustrated this by a hanging chain held in the hand which 
could be made to give one, two or three nodes, whereas a 
simple pendulum can swing from one point only. This, he 
pointed out, was analogous to an "oscillator," in which the 
inductance and capacity were concentrated, while the chain 
was analogous to the case where the inductance and capacity 
were distributed. With the chain, however, the nodes are 
not equidistant, as is the case in a simple aerial. We max 
mention that the next lecture will be given to-day, at 5 p.m., 
and will deal with development of wireless telegraphy, long- 
distance difficulties, atmospherics, and absorption. 


Mr. A. A. Campbell Swinton has accepted the position of 
President of the newly-formed Wireless Society of London 
(EnEcTRICAL ENGINEERING, September 25th, p. 547). The 
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Vice-Presidents now include Mr. W. Duddell, Dr. Silvanus 
Thompson, Dr. J. Erskine-Murray, Mr. Charles Bright, Mr. 
F. Hope-Jones, and Mr. Russell Clarke. It is expected that 
the society will have 500 members by the end of the year. 

It is announced that Marconi's Wireless Telegraph Co. has 
inaugurated the duplex system of working between Canada 
and Ireland. 

The Committee recently appointed by the Postmaster- 
General to consider how far and by what methods the State 


should make provision for research work in the science of. 


wireless telegraphy, and whether any organisation which ma 
be established should include problems connected with 
ordinary telegraphy and telephony, is to be constituted as 
follows :—The Right Hon. С. Е. Н. Hobhouse, М.Р. (Chair- 
man); Lord Parker of Waddington; Sir Joseph Larmor, 
F.R.S.; Sir Henry Norman; Dr. R. Т. Glazebrook, F.R.S.; 
Mr. W. Duddell, F.R.S.; Mr. R. Wilkins, C.B.; Rear- 
Admiral E. F. B. Charlton; Commander J. K. Im Thurn; 
Sir Alexander King, K.C.B.; Mr. W. Slingo; Commander 
F. Loring; Major the Hon. H. C. Guest. Its offices will 
be 6 Catherine Street, Strand, W.C. 

The land lines in San Domingo have been repaired, and 
telegrams for San Domingo, Curacao, and Venezuela can again 
be accepted under normal conditions.—The Ceara-Maranhaur 
cable was repaired on the 10th inst.—Telegrams in code can 
once more be accepted for Bulgaria. 


A long and interesting paper on ''Electrie Locomotives,” 
by Mr. F. Lydall, has been accepted by the Institution of 
Electrical Engineers and published in their Journal. The 
author first gives particulars of 28 designs of locomotives in 
use and under construction, showing the great diversity in 
present practice, and then proceeds to discuss the style of 
construction best suited to different classes of service, paying 
particular attention to capital cost, maintenance expenses, 
effect on the track, liability of skidding, and good look-out 
position for the driver. After a full discussion of these points, 
the author makes the following tentative recommendations :— 
A shunting locomotive may be of the double bogie design with 
a total weight of about 60 tons, equipped with four standard 
geared motors with an aggregate capacity of about 600 h.p. 
on the one-hour rating. ja should be of the steeple type, 
with central driver's compartment and  sloping ends. 
Freight locomotives may also be of the double-bogie steeple 
type, as the maximum speed is not required to exceed 45 
miles per hour. It will be equipped with four geared motors 
with an aggregate capacity of about 1,200 h.p. on the one- 
hour rating. For local passenger locomotives with speeds 
up to 65 miles per hour, it is advisable that leading and 
trailing radial axles, or single-axle trucks, should be provided. 
For the driving axles several alternatives suggest themselves. 
For purposes of adhesion, two driving axles carrying 16 tons 
per axle should be sufficient. These two axles might perhaps 
be driven by two pairs of geared motors, each pair geared to 
a single gear-wheel. If the large number of motors were 
objected to, the alternative would be to dispense with gearing 
altogether and to drive by means of connecting rods. A 
single motor of 1,100 h.p. could easily be built with an arma- 
ture of this size, and could be connected to the driving axles 
through the intermediary of a jack shaft. Or it would be 

ossible to use two 550-h.p. motors running at a comparatively 
ow speed, both coupled to a central jack shaft between the 
driving axles. An express passenger locomotive should have 
leading and trailing two-axle bogies, and three driving axles. 
To permit of high speeds being attained, the driving wheels 
should have a diameter of not less than about 60 in. The 
equipment may then consist of two 1,200-h.p. motors, prob- 
ably mounted in the body of the locomotive and driving 
together on to a jack shaft between the central and one of the 
outer driving axles. A possible alternative is to connect the 
two motor axles to the central driving axles by Scotch yokes. 

An article in the Railway Gazette deals with some troubles 
which have been experienced on the Wiesenthal Railway. The 
difficulties are of a different character from those experi- 
enced on the Loetschberg line, and are solely concerned with 
the single-phase locomotives. The trouble, however, has 
nothing to do with the merits or demerits of single. 
phase traction as compared with other forms, but is due to 
mechanical difficulties in the connection between the motor 
and the wheels. The ten original 2-6-2 locomotives have two 
elevated motors which work on to а jack shaft by connecting 
rods on both sides of the locomotive. It will readily be 
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seen that use of rods at both ends of the motor shaft entails 
strict parallelism of all six shafts, and that any play and 
any twisting of the jackshaft through the irregularity of the 
turning movement can produce great stresses in the rodding. 
As а matter of fact this was the case, and abnormal wear 
making the situation still worse took place. The trouble is 
to some extent avoided in the two locomotives subsequently 
constructed by a kind of guide frame connection at the lower 
end of V connecting rods from the motors. This allows of 
sufficient play to enable the jackshaft to be dispensed with 
and the drive to be taken on the centre wheel. The ten 
original locomotives are being altered on these lines. It is 
said that somewhat similar troubles have been experienced 
on the Dessau-Bitterfeld Railway. > 

Some particulars of the most recent design of roller trolley 
and pantograph, which has been adopted for use on several 
heavy traction high-pressure D.C. lines in America, is given 
in the Electric Railway Journal. The roller is mounted on 
a pantograph frame, and weighs, complete with spindle, 28 lb. 
The wearing surface is a tube of non-arcing brass, supported 
on a wooden roller. The height of the trolley wire above 
the head of the rail varies from 14 ft. 6 in. to 22 ft., yet, 
owing to the pantograph construction, the pressure of the 
roler against the wire is kept practically constant at about 
84 lb. The average mileage of the rollers is 55,000. The cost 
of manufacture on & large scale is $6.62 each. 

A meeting of the Metropolitan Association of Electric Tram- 
ways Managers, was held recently at the Municipal and 
County Club, Whitehall Court, at which Messrs, Ullmann and 
Coveney were re-elected Chairman and Vice-Chairman respec- 
tively, and Mr. T. B. Goodyer was re-elected Hon. Secretary. 

À dispute has arisen between the Sunderland District 
Tramways Co. and the Newcastle-on-Tyne Electric Supply 
Co. in regard to the price to be paid for electric current, 
and as there is a disputed bill amounting to £1,800, the 
power company some time ago threatened to cut off the supply. 
In the Chancery Division recently the Tramways Company 
asked for an injunction to prevent this pending the trial of 
the action, and after some discussion it was agreed to adjourn 
matters for a week. 

A comprehensive tramway scheme for linking up all the 
villages between Barnsley and Mexborough is likely to come 
before Parliament next session. The consulting engineers to 
the scheme are Mr. .Stephen Sellon and Mr. J. B. Hamilton, 
General Manager of the Leeds Corporation Tramways. 

The consent of the Board of Trade to the running of 
trailer cars оп the L.C.C. Merton circular route which was 
given for three months on June 7th, has now been extended 
"for the present" without any definite limit. 

The scheme for linking up North and South Shields by 
means of an electric railway under the Tyne has once 
again been revived, this time at the suggestion of some 
American promoters. It is probable that Parliamentary 
powers will be sought next session. A Bill was passed in 
1902, but the powers lapsed. | 

The negotiations between the Oxford Corporation and the 
National Electric Construction Co. with regard -to the tram- 
ways scheme have not borne fruit, and the proposal of the 
Company to make use of petrol-electric tramcars has been 
rejected by the Corporation after a very full debate. The 
question of issuing a writ against the Company for the 
recovery of the liquidated damages under the various Acts is - 
yet to come for consideration. 


Waste.—The inaugural address of Mr. W. B. Woodhouse 
to the Yorkshire Local Section of the Institution of Electrical 
Engineers, delivered last Thursday, pointed out once more 
the wastefulness of burning coal in the ordinary way and the 
advantages of process of power production which at the 
same time rendered valuable by-products available. An ex- 
ample of co-operation between an electric supply company 
and industrial processes of this nature was presented by the 
coke ovens of the Old Silkstone Collieries, which now worked 
in conjunction with the Yorkshire Electric Power Co. In this 
case the surplus gas produced was 2,000 kw., which was dis- 
tributed to the power customers of the Company. He also 
referred to the advantages of electricity for domestic purposes, 
and said that in the future distribution of energy, electricity 
must take a predominant part, but its progress was not 
solely controlled by engineering problems, but one must also 
consider the legislative and financial conditions under which 
the supply of electricity must be developed. The first step 
must be to obtain a better understanding between State 
departments, municipalities and power companies. Like 
Mr. Vernier, in his address at Newcastle, Mr. Woodhouse 
thought that there might be financial cooperation between 
power companies and municipalities. 
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LOCAL NOTES 
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Aberdeen: Lighting of Infirmary.—Some dissatisfaction is 
. being expressed in the local papers at the alleged attempt 
of the Corporation with regard to an application by the 
Aberdeen Hoyal Infirmary for a supply of electrical energy 
for driving laundry machines. The Infirmary has its own 
.electrie power plant but, in order to avoid extending it, applied 
to the Corporation for the necessary’ current to drive the 
new laundry machines. Although the terms proposed by the 
‘Corporation have not been made public, it is suggested that 
they practically impose upon the Infirmary the necessity 
of scrapping the existing plant and taking all power from 
the Corporation. 

Bispham: New Power Station.—The Council’s station was 
formally put into operation last week. The equipment con- 
sists of National gas-engine driven sets. The Consulting 
Engineer was Mr. J. W. Speight. 

Derby: Opening of New Showrooms.—A large new show- 


.room where there is a fine display of fittings for lighting, . 


heating and cooking, has been opened by the Electricity 
.Department at Victoria Buildings, London Road. This show- 
room' will also act as a central bureau for information, and 
-be the headquarters of the Canvassing Department. 

ilford: Electricity Accounts.—The accounts for the year 
to March 8lst show a surplus of £521, as compared with 
£1,602 in the previous twelve months. The decrease in 
the net profit is due to (1) extra expenditure on coal due 
to the coal strike; (2) reduction in price of current for 
traction, which accounted for £250; (8) loss of revenue due 
to limitation of supply for several days in consequence of 
ihe fire at the Works in September, 1912. The interest and 
loan charges are also £300 more than in the previous twelve 
months. From the end of the December quarter current 
is to be supplied for domestic purposes at 124 per cent. on 
the rateable value of private houses plus 4d. per unit for 
all energy consumed. | 

London: Hammersmith: Additional Coal Storage.—Arrange- 
ments sre being made for increasing the coal storage at the 
electricity works to a capacity of 6,000 tons. 

Llandudno: Electric Heuaiing.—It has been decided to 
instal electric heating and ventilating plant in the Pavilion. 

Manchester: Wiremen's Strike.—We are officially informed 
that at a joint meeting of the employers and operative elec- 
.tricians, held at the employers’ board-room on November 4th, 
ап agreement was come to granting the men out on strike 
3d. per hour extra on condition that in future six months’ 
notice be given before any change in the terms of employment 
can be made. We gave particulars of the reasons for the 
strike on p. 609 of our issue for October 30th. 

Purchase of Trafford Power Co.—The proposal of the 
Manchester Corporation to purchase the Trafford Power & 
Light Co., as already announced in these columns, is to 
be opposed by ‘the Stretford District Council. 

Market Weighton: Electric Supply.—Mr. C. Pullan, Elec- 
trical Engineer, of Bradford, has approached the Council 
with a view to instituting an electric supply scheme. . 

Rathmines: Electric Wiring.—A sum of £1,500 is to be 
sct aside from the recent loan of £11,000 for wiring consumers’ 
premises. 

Sedbergh: Electric Supply.—Mr. C. Pullan, Electrical 
Engineer of Bradford, has approached the Council with a view 
to instituting an electric supply scheme. 

Southport: Electricity Accounts.—The past year's working 
on the electricity undertaking shows a net profit of £1,902, 
which is £249 less than in the previous twelve months. 
The number of units sold to the Corporation tramways was 
less by 32,150, and to the Tramways Co. by 13,545. 

Taunton: Supply to Small Houses.—A number of work- 
men's dwellings recently erected by the Taunton Corporation 
have been fitted for electric lighting. The rent of 4s. per 
week includes the necessary supply of electricity for lighting 
one lump in the living room. E 

Wisbech: Electric Lighting.—A Board of Trade .inquiry is 
to be held regarding the site selected by the Wisbech Electric 
Light & Power Co. for the erection of its generating station. 
^ York: Cost of Street Lighting.—As an argument in favour 
of extending publie electrie lighting, attention was called 
at the last meeting .of the Corporation to the fact that 
in York, which is at present largely lighted by gas, the 
cost per mile of street lighting is considerably higher than 
in Yarmouth, where there is a much larger proportion of 
electrice lighting. : 


Mr. P. J. Boucher, who has for some three years acted 
as Traction Lamp Expert to Messrs. Siemens Bros. Dynamo 
Works, Ltd., has been appointed to a similar position with 
Messrs. Edison & Swan United Electric Light Co., Ltd., in 
London. | 

An electrical engineer is required for taking charge of 
light installation work, also maintenance, estimating capacity 
and knowledge of motor-car lighting systems. (See advertise- 
ment on another page.) 

Mr. L. B. Hogarth, Borough Electrical Engineer, More- 
cambe, has been appointed to a similar position at White- 


haven at a salary of £250, in succession to Mr. B. Sankey 


recently resigned. 

Mr. W. W. Firth has been appointed Mains Superintendent 
at Dewsbury in succession to Mr. H. Fowles at a salary of 
£2 rising to £2 5s. per week. 

Two foremen electricians are required by the Bombay 
Government to act as technical instructors. Director- 
General of Stores, India Office, S.W. | 


COMPANIES’ DIVIDENDS, REPORTS, 


MEETINGS, &c. 


Edison & Swan United Electric Light Co.—After providing for 
interest on both classes of debenture stock, and depreciation 
upon freehold properties and plant, there was a loss of £4,753 
on the year’s working to June 50th. After providing for various 
depreciations there is a credit balance in the net revenue 
account of £1,026, which is carried forward. This unfortunate 
result is attributed mainly to the fact that the sales of metal 
filament lamps last winter were to a large extent suspended in 
consequence of the difficulties between the owners of the drawn 
wire patents. 'This matter, however, has now been adjusted. 
The directors have made a careful valuation of the whole of the 


lamp stocks, and various other assets, and in order to write 


off obsolete plant and stocks, &c., a sum of £48,013 has been 
required. In order to meet this, the reserve fund, amounting 
to £45,000, together with an amount of £3,013 from the sum 
brought forward from last year, has been allocated for the 
purpose of leaving the credit balance of £1,056 already men- 
tioned. The. South. Benwell Lamp Works have been closed 
down, and all lamp manufacture concentrated at Ponders End. 
The premises in College Hill, used as a showroom and stores, 
will also be closed down when the new premises in Queen 
Victoria Street are ready for occupation. 

At the annual general meeting on Fuesday, Mr. C. J. Ford 
(Chairman of the Company) said that although on the face of 
it the balance sheet was very disappointing, wher all the cir- 
cumstances were considered the results were not so bad as 
they appeared to be. About eight years ago a sum approximat- 
ing £10,000 was epent upon plant for manufacturing pressed 
filament lamps, but that type of lamp was superseded у the 
drawn-wire filament, and this development necessitated the 
expenditure of a large additional sum of money пров new 

lant. Shortly afterwards there was a threat of litigation 
or alleged infringement of patents, which suspended the sale 
of lamps until an amicable arrangement was come to. There 
had recently been effected very large econonfies in expenditure 
with no loss of efficiency, and it was anticipated that the re- 
moval of the stores and clerical staff from the city to the 
works would also bring about a further reduction in expenditure. 


Royal Society of Arts.—Among the papers to be read at the 
Royal Society of Arts Wednesday evening meetings during the 
session is ' Applications of Electricity со Agriculture and Life," 
by T. Thorne Baker. Two juvenile lectures will be given on 
Wednesdays, Jan. 7th and 14th, at 5 p.m., by Mr. R. P. 
Howgrave-Graham on ''Electric Vibrations and Wireless Tele- 


graphy.” 


THE RECORD ELECTRICAL Go., Ltd. 


crea idee OIRSCALE LR 
WESTMINSTER, S.W INSTRUMENTS. ManonEsTE, 
J , elephone · 
ы Vittoria. RECORD’S PATENT. i AR 
тише ur ——————————— Telegrams 4 GRAVI : 


Write for Prices & Particulars. Altrincham” 
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| © “ELECTRICAL ENGINEERING” PATENT RECORD 


(Linss Patent Hecora єз compiled by our own Editorial Staff and 1з Strictly Copyright.) 


Specifications Published November 6th, 1913 
A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 

20,849/12. A.C. Commutator Motor. B.T.-H.Co. (4.Е.С.). 
The stator exciting and working windings and the rotor work- 
ing winding are in series, but the first is also connected in 
parallel with a compensator (choking coil) А point in the 
winding of this is connected to a point in the winding of the 
supply transformer, so that the impedances of the rotor and 
stator circuits are equalised. Three figures. 

23,669/12. Synchronous Running of Motors. W. Е. LAKE 
(Soc. Anon. du Temple, France). The control is on the principle 
described in Patent 28,711/11, in which it is proposed to con- 
trol a motor at a distance by placing it on the diagonal of a 
Wheatstone bridge. According to the present invention, two 
shaits, one at a transmitting and one at a receiving station, 
may be started and stopped simultaneously or driven at the 
same speed. The two shafts carry two commutator rings, and 
& commutator for putting the controlling resistances into circuit. 
The resistances of the commutators form part of a bridge, the 
diagonals of which comprise the dynamo field magnets, which 
are set in motion as soon as there is any angular displacement 
between the two shafts so as to vary the resistance couples and 
establish synchronism. Five figures. 

24,043/12. Relays for Wireless. У. С. Brown. One contact 
is made as a point of platinum, iridium, or osmium, &c., while 
the other is pf carbon in a crystalline or disc form. The con- 
tact pressure is adjusted by a spring strip suspension, and, in 
addition, by small solenoids whose cores are continuations of 
the contact levers. The axis of the levers is as close as pos- 
sible to the contact points, and the support is effected by a 
spring or knife edge. Five figures. 

2,591/13. Speed Control of Motor-cars, &. J. Н. Homes. 
To prevent excessive ‘speed, the sparking plugs are short- 
circuited by a centrifugal governor. At the same time, or 
earlier, warning signals are given to the driver. Five figures. 

4,090 / 13. mall Transformers. VEDOVELLI, PRIESTLEY ET 
Ств. The carcase of the transformer carrying the two windings 
is surrounded with a removable mould, into which softened 
insulating material is forced by a powerful hydraulic press. 
Six figures. 

12,710/13. Protection of A.C. Motors. G. ErrisoN. Fuses 
are introduced in any two rotor circuits so that the rotor circuit 
is interrupted on a mechanical or electrical overload. 

13,315/13. A.C. Electro-Magnets. Oris Erevator Co. (Otis 
Elevator Ges., Germany). The invention disclosed provides for 
the utilisation of residual magnetism to prevent the armature 
vibrating. The current coil is wound on a core having low 
residual magnetism. The, armature is made of similar material, 
but the yoke is made of an iron having a high residual mag- 
' netism. The armature and core are provided with metal sheath- 
ings to act as dampers. Five figures. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southam 
Buildings, London, W.C., at the price of 8d. each, post free. 
Summaries of some oí the more important of these patents will 
appear in our next issue. р 

Arc Lamps: Sriemexs Dyxamo Works (Sicmens-Schuchke:t), 
12.575/13. | 

Distributing Systems, Cables and Wires, Insulating Materials. 
&c.: B.T.-H.Co. (G.Z.Co., U.S.A.) [Condensation products for 
impregnating solutions, &c.] 24,255/12; O_msrrp [Pressure 
regulation] 1,207/13. 

Dynamos, Motors, and Transformers: ГкекмАХ  [D.C.] 
21.415/12; Sraunron [Magnetos] 28.469/12; Sirmens DYNAMO 
Works (Stemens-Schuckert) 13,435/15; Вкоіт, Lro., Brooks, 
and Нот, 15,585/13. 

Electrometallurgy and Electrochemistry: — Vox ReEcKLING- 
HAUSEN, HELBRONNER, and НЕхнт [Nterilising water] 24.625/12; 
PrERREUR-LLOoYvD [Electrolytic production of copper] 6.897/13. 

Heating and Cooking: DUTERTRE and Jacquet [Lamp radiator] 
25./748/12; Berry [Kettles] 25,861/12. 

Ignition: kircurrnL [Timing] 13,241/13. 

Instruments and Meters: Berky [Indicating alteration in 
current in a circuit] 25.940/12; аке. [Testing conductor resist- 
ance] 26,639/12; Н. Aron ELEKTRICITATSZAHLERFABRIK. [Com- 
mutators] 16.755/13. 

Storage Batteries: [Cases] 24,443/12; 

2.269 13. | 

Switchgear, Fuses, and Fittings: Lake (Gebr. Jaeger) [Incan- 
descent-lamp holders] 24.154/12: Vasspera [Reversing switches 
for ratchet feeding gear} 24.550/12; Kamina and CorriNos 


JOEL [Electrodes] 


[Lamp holders] 27,503/12; Jackson [Tube couplings] 28,929/12; 
HUvBBELL [Incandescent-lamp sockets] 3,656/ 15; GAMBRELL 
[Contact makers for resistance boxes, &c.] 4,862/13; Des- 
PESSAILLES [Cut-outs with multiple safety fuses] 11,850/13; 
GooDWIN and VANDERVELL [Push-buttons for motor-car electric 
horns] 14,942/13. 

Telephony and Telegraphy: Bruce [Impulse transmitter] 
24,409/12; GIRARDEAU [Alternators for wireless] 25,356/12; 
SIEMENS & HaLskE [Telegraph system unaffected by Н.Р. static 
discharges] 5,432/15; BarsiLLiE [Wireless receivers] 15,674/13. 

Traction: THomas and THomas Transmission [Power trans- 
mission] 24,618 / 12. 

Miscellaneous: NguBURGER [Pocket signalling lamp] 23,887/12; 
IRwiN [Electro-dynamometers] 27,348/12; AWDON [Primary 
batteries] 27,551/12; Krans [Gyroscope for use with non- 
magnetic compass, &c.] 29,082/12; Sperry [Gyroscopes] 2,294/13; 
CAHÜCITWERKE NURENBERG [Mine igniting machine] 14,870/13; 
De ta Risoistére [Automobile door sashes, &c.] 15,648; 13. 


The tollowing Specitications are open to Inspection at the Patent 
Ottice betore Acceptance, but are not yet published for sale. 
Electrometallurgy and Electrochemistry: JOHNSON [Reduction 
of zinc ores] 27,881/12; A.E.G. [Discharge tube with incan- 
descent cathode and enclosed vapour-forming body] 22,816/13. 
Instruments and Meters: Szitarp [Electrometers] 20,008; 13. 
Switchgear: A.E.G. [Live parts are immersed in oil or 
embedded in a fusible insulating material] 23,348/ 13. 
Telephony and Telegraphy: Аввлнлм [Wireless telegraph 
receivers] 25,115/15; Siemens & HaLskE [Automatic selecting 
device for telephone systems] 23,556/13. 


Opposition Entered to Grant of Patents 

18,654/12. Winding Clocks. C. H. Davies. The spring has 
one end free pressing against the internal wall of a spring 
drum, which is connected to the clock movement. It is wound 
up by a motor-driven worm wheel. 

20,006/12. Time Elements for Circuit-Breakers. J. G. 
STATTER. Adjusting the distance between the sucker faces. 
- 3,162/13. Metal Filaments. WESTINGHOUSE METALLFADEN 
GLOHLAMPENFABRIK. Siemens Bros. are opposing the grant of 
this patent. See page 627 for fuller particulars. 


Grant of Patent Allowed 


Imitation Candles. E. J. WirsoN and the Сахро. 
The grant has been allowed in spite of the opposition. 


Amendment to Specification 
14,653/12. Sea-Water Temperature Annunciator. A. McNaB 
As a result of the extended investigation under Section 8 of the 
Act, a reference to Specification No. 9,695/13 has been inserted. 


Expiring and Expired Patents. 


The following Patent expires during the current week, aftee a 
lite of tourteen years :— 

22,132 of November 14th, 1899. Watertight Doors, Fire 
Shutters, &с. H. Н. Leica. (F. J. Sprague, Ё. T. Bowles, 
and G. Н. Hill, U.S.A.) Watertight bulkhead doors for ships 
are operated by an electric motor whose shaft passes through 
the bulkhead. The motor-shaft may be worked manually from 
either side of the bulkhead. Remote control is provided. 

Гре tollowing are tne more important raven пах nave becon.e 

. void through non-payment of renewal fees. 

Distributing Systems, Cables and Wires, Insulating Materials 
&с.: К. Н. Мантіх [Slipping belt. dynamo gear for train 
lighting] 16,590/06; C. M. Gravam [Insulator] 15,341/08. 

Incandescent Lamps: В. T.-H. Co. (G. E. Co., U.S.A.) 
[Production of thorium filaments] 14.972,05 and 14.9124; 05. 

Switchgear, Fuses and Fittings: B. T.-H. Co., E. B. WEDMORE 
and W. P. Hamiyn [Reverse current circuit-breaker] 16.615 ;07 ; 


1,178/12. 
LITE Co. 


Н. N. ManriN [Adjustable resistance composed of flaky 
materials under adjustable pressure] 16,968/07. Е 
Telephony and Telegraphv: W. P. THOMPSON (Ges. Hr 


Drahtlose Telegr.) [Wireless telegraphy tor trains] 16.696 Uo: 
A. б. HELLYAR and JOHNSON SECRET WIRELESS TELEGRAPH AND 
TELEPHONE TESTING SYNDICATE [Receivers] 16,747/06. 

Traction: W. R. Sykes and С. J. Cooke (D.C. track circuit 
signalling]. 15.590/08; C. P. SrowE [Electro-magnetic railway 
carriage door lock controlled by axle-driven dynamo] 15,705/08; 
Н. Bucket, and A. К. Молу [Automatic railway signalling 
for single tracks] 15,868; 08. 

Miscellaneous: G. W. LUNDBERG and А. С. HOLMBERG 
[Magnetic separators] 16,675/07; E. C. R. Marks (W. N. 
MeComb, U.S.A.) [Illuminated sign using thermo-flashers] 
15,469 08; B. E. D. RiLBURN (E. Oesterle, U.S.A.) [Magnetic 
separators] 15.646/08; W. Paterson [Thermostat for controlling 
temperature of superheated steam] 15,788/08; A. M. and J. M. 
AUBERT [Controlling gas valves] 15,861/08. 
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Small Prepaid Advertisements with regard to Patents, &с., 
are inserted on this page, facing our Patent Record, at 1d. per 
word (minimum 5s.); three insertions for the price of two. 
Rates for displayed and card advertisements on application. 

Advertisement matter, acc ted by a remittance, should 
be addressed to the Kilowatt Publishing Co., Ltd., 203 Temple 
Chambers, London, E.C | 

RIGHTS OF PATENT No. 27,090/12 offered for Sale. 
Patent refers to REVERSE CURRENT CIRCUIT-BREAKER 
for alternating current, avoiding potential coil, thus ensuring 
selective action. Particularly important application for abso- 
lute SELECTIVE SECTIONALISING OF FAULTY CABLES 
without need of pilot wires between terminals. 
planation given upon inquiry.—P. ACKERMAN, 
Street, Toronto, Ontario, Canada. 


The Proprietor of the Patents Nos. 24,702 of 1908 and 24,708 
of 1908 for “Improvements in and relating to ELECTRIC 
FUSIBLE CUT OUTS” and “Improvements in SEAL FAS- 
TENINGS," is desirous of entering into arrangements by way 
of license and otherwise on reasonable terms, for the purpose of 
exploiting the same and ensuring their full development and 
ractical working in this country. All communications should 
be addressed in the first instance to :— Haseltine, Lake & Со., 
Chartered Patent Agents and Consulting Engineers, 28, South- 
ampton Buildings, Chancery Lane, London, Ш.С. 


185 Carlton 


CONTINUOUS CURRENT DYNAMO MACHINES.—The 
Proprietors of Patent No. 25,167/10 are desirous of working the 
above invention in Great Britain, and therefore invite com- 
munications with a view to the sale of the Patent or the granting 
of Licences to work the invention on reasonable terms. An 
illustrated description of the invention may be obtained from 
wo & Son, Patent Agents, 33 Chancery Lane, London, 
W.C. 


PATENTS.—The proprietor of British Patents Nos. 27,798 
of 1910, 25,012 of 1910, $747 of 1911, and 4,397 of 1911, entitled 
Improvements in or relating to COLLECTORS AND CON- 
DUCTORS for overhead conductor and railless ELECTRIC 
TRACTION SYSTEMS, desires to enter into arrangements by 
way of license or otherwise on reasonable terms for the pur- 
pose of developing and река working the same in this 
country. Inquiries should be addressed to W. P. THOMPSON 
& Co., Chartered Patent Agents, 285 ‘High Holborn, London, 
W.C. 


Improvements relating to FLEXIBLE ELECTRICAL CON- 
NECTION DEVICES. No. 24,587 of 1907. | 

The Patentee is desirous of arranging by license or otherwise 
on reasonable terms for the manufacture and commercial de- 
velopment of the Invention in this Country. Hersert Happan 
& Co., Patent Agents, 31 and 32 Bedford Street, Strand, 
London, W.C. 


John E. Raworth, | 


Sceen Anne’s Chambers Chartered Patent Agent. | 


30. Broadway, Westminster, London, .$.W. | 
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EVERY INSTALLATION ENGINEER 


Should join his Trade Protection Organisation, 
THE 


ELECTRICAL CONTRACTORS’ ASSOCIATION 


(incorporated). 


Inquiries cordially invited by the Secretary, 


L. G. TATE, 
20, Bucklersbury, LONDON, E.C. 


Further ex- 
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REMOVAL. 


Mz. J. G. LORRAIN, M.LE.E, 
M.I.Mech. E., Chartered Patent 


Agent, has removed his office from Norfolk House, Norfolk 


Street, Strand, W.C., to 
Staple Inn Buildings, High Holborn, London, W.C. 


CAPPER PASS & SON, Ltd., 


Bedminster Smelting Works, BRISTOL. 
SBLLBRS ` OF 


ANTIMONIAL LEAD OF ALL GRADES. 
BUYBRS OF 
LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 


Telegrams : ‘‘ Pass, BRISTOL.” Tolephone : 8475 & 8476. 


For instructions on Cleaning and Polishin 
Electrical Fittings and Electric Coekers, rea 


CANNINGS HANDBOOK ON . 
POLISHING, ELECTRO-PLATING `6. LACQUERING. 


Fully Illustrated. Price 28. 3d. post free. Abroad, 2s. 6d. 


W. CANNING & CO., BIRMINGHAM. 


LONDON: 18/20, ST. JOHN’S SQ., ‘CLERKENWELL, E.C. 
MENTION BOOK BE«. 


тнЕ HATFIELD” pump 


-Merryweather’s Patents. 
SPECIALLY SUITABLE FOR DEEP SUCTION LIFTS. 


The Radcliffe Motor Hatfield pumped continuously from 
8.48 a.m. till 8.30 p.m., а run of nearly 12 hours at the East 
Lancashire Paper Mills fire. 


The same machine pumped for 3} hours with four jets and a 
26 foot lift at the Charlton Mills fire. . 


Ige 


VERRY WEATHER LOWGOM 


THE PERFECT PUMP 


ELECTRIO DRIVING 
MANSION WATER SUPPLY 
COUNTRY WATERWORKS | 
SHALLOW WELLS 


DEEP WELLS 

AUGMENTING PRESSURE IN 
FIRE MAINS 

FILLING RESERVOIRS, &c., &c. 


Write for Illustrated Pamphlet, 193 P. 


MERRY WEATHER az SONS 
Fire Engine Works, Greenwich, S.E., London. 


KAYE’S LATEST PATENT SERRATED STEEL 


SEAMLESS OIL 


Sole Makers 


JOSH.KAYE «S089. ~= 


(Managing Director: W. K. KAYE, M.I.Meoh.E.) 


Lock Works, LEEDS, 
And 93, High Holborn, London, W.C. 


CAN 


FITTED WITH 
QA New Patent Thumb Button 
igi, and Patent Seamiess Spout. 


Also in Copper or Brass for 
Electrical Purposes. 


i 
r 


Contractors to Н.М. Navy, War Department, 
Home Office, and Indian State Railways. 


WHEN CORRESPONDING WITH ADVERTISERS. PLEASE MENTION “ ELECTRICAL ENGINEERING.” 
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UNITIES 


ROYAL 
 EDISWAN 


LuminousS93 


RADIATOR 
LAMPS 


The Radiator Lamp which has long 

life, and its perfect finish and neat 

appearance enhances the value of a 
radiator. 


MAKE PROVISION EARLY 
FOR THE 


COMING WINTER SEASON 


with the Lamp that is 


_ | INCREASINGLY POPULAR 


ИИИНИН те 


Note the prices of the standard 
250 watt. lamp: 


! 100 to 130 volts. 3/6 each 
. 900 to 260 volts. 3/9 each 


| Subject to the usual Trade discount. 
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UNITED ELECTRIC LIGHT CO., LTD., 


Ponders End, Middlesex. 


Telephone: 520 Enfield (6 lines). 


London Showrooms : 36, QUEEN STREET & 11, COLLEGE HILL, E О. 


Branches at Bristol, Birmingham. Cardiff, Dundee, Dublin, Glasgow, Hutt, 
Leeds, Liverpool, Manchester, Nottingham, Newcastie, &A 
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CATALOGUES, PAMPHLETS, &c., RECEIVED 


TERMINAL BOXES.—W. 'T. Henley's Telegraph Works Co., 
Ltd. (15 & 14 Blomfield Street, E.C.), have compiled .an ex- 
tremely interesting list of over 100 pagea describing and illus- 
trating their numerous types of terminal boxes for all classes 
of cable. The illustrations are excellent, and show perfectly 
the construction of the boxes, their dimensions, and the manner 
of using them. Almost every conceivable kind of box is in- 
cluded, and there are several new types. Prominent among 
these are sealing boxes for single cables up to 1,000 volts, right- 
angle terminal boxes for pressures up to 20,000 volts (which 
should prove particularly useful), outside terminal boxes in 
which the tails as well as the cable enter on the under s‘de, and 
there are also some new designs of colliery cable terminal boxes 
and potheads for telephone cable. Several miscellaneous types 
. designed from time to time for various customers are also illus- 
trated. The mains engineer will find the list extremely useful. 

FITTINGS FOR OFFICE, STREET, AND SHOP LIGHT- 
ING.—The new catalogue just issued by the Wardle Engineering 
Co., Ltd. (196 Deansgate, Manchester), should be in the hands 
of every electric light contractor. The company’s lanterns for 
shop-front and street lighting are well known and largely used, 
and the catalogue shows the large number of different sizes and 
designs which are now obtainable. On the other hand, the 
''Inverlite" fitting, an effective but at the same time inexpen- 
sive and elegant fitting for semi-indirect lighting of offices, 
shops, &c., is à more recent addition to the frm’s specialities, 
and we can safely predict for it an equal popularity. A feature 
of the catalogue is the excellent illustrations, which give a 
perfectly accurate representation of the actual fittings, includine 
the new ''Inverlite" pattern and a cheap and useful model 
bearing the name. “ Vestalite," designed tor entrance halls, shop 
interiors, &c. 

HEATERS AND RADIATORS.—Several new patterns are 
included in the new season's heating catalogue recently issued 
by the Edison. and Swan United Electric Light Co., Ltd. 
(Ponders End, Middlesex). The list embraces numbers of 
radiators of the luminous heat type, many convectors and radio- 
cenvectors on the Dowsing-Huntley system, and quartzalite 
glowing heaters made under Bastian patents. 


IO OPAPP 0,9, 7,9, 9,4, IAEA roll aces 9190.0 0,9 4 0 0.9. 
Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 

“ Electrical Engineering." 


ELECTRIC HEATERS.—The 
Tone Ltd. (185 Wardour Street, W.), have sent us a copy 
of a post-card which they are preparing for circulation through- 


Bastian Electric Heating 


out the trade reproducing an effective picture of a little girl 
making toast at a glowing radiator. This is also the subject 
of a showcard, 18 ins. by 14 ins., which they are prepared to 
send to contractors and others interested. 

ASBESTOS WOVEN NET RESISTANCES.—A leaflet from 
the Schniewindt Electric Co. (40 and 41 Staniforth Street, 
Birmingham) draws attention to the woven net resistances made 
by this firm for resistance work of every description. In in- 
viting inquiries, the company offers to send samples of its work 
on Tyrer 

HEATING AND COOKING APPARATUS.—Another leaflet 
by the above firm gives prices of a complete range of ‘‘ Triumph ”’ 
electrically-heated, polished aluminium water boilers and stew- 
ing pots. The former range embraces sizes from j pint to 
4 pints' capacity, and the latter from 1 pint to 10 pinta. 

IPE-CUTTING PLIERS.—A useful. appliance for contrac- 
tors, wiremen, fitters, and others, sold by the Schniewindt Com- 
pany, is a light pair of pipe-cutting pliers. An easily replace- 
able protected cutting wheel is used. 

WATER METERS.—An illustrated pamphlet from Siemens 
Brothers & Co., Ltd. (Woolwich), gives particulars of a new 
modification of the Siemens disc type water meter, which is 
specially suitable for the measurement of boiler feed water. 
Owing to the use of specially made graphite carbon for the 
rubbing and sliding parts, further lubrication of the moving 
parts, even with the highest temperatures, is unnecessary. We 
are requested to state that all inquiries for this apparatus 
should be addressed to the Electric Appliances Department 
(Caxton House, Westminster, S.W.). = | 

METAL FILAMENT LAMPS.—Among the most recent adver. 
tising matter produced by the Edison & Swan United Electric 
Light Co., Ltd. (Ponders’ End, Middlesex), 18 an ingenioxs 
coloured folding card price-list, on the outside of which is de- 
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picted a country house illuminated with Royal Ediswan drawn- 
wire lamps. On opening the card a representation of the 
Ponders’ End factory is seen, and a i Ediswan metal fila- 
ment lamp comes up through the roof of the central building. 
Another interesting card is a picture postcard of the refacing of 
Buckingham Palace by the aid of Ediswan metal filament lamps. 


FITTINGS.—A new seéction list, covering “three Benjamin 
Trouble Savers,” has been issued by the Benjamin Electric, 
Ltd. (117 Victoria Street, S.W.). Included are the “ Bengrip" 
adaptor and “Benco” lampholders (described and illustrated in 
ELECTRICAL ENGINEERING, Oct. 2nd, p. 554), and the Benjamin 
“Wireless” adaptors, which are complete with all internal con- 
nections. These well-known specialities have been referred to in 
our columns on several occasions. 

TECHNICAL BOOKS.—We have received the October 
number of the quarterly list of new books and new editions 
added to Messrs. H. K. Lewis’s Medical and Scientific Circu- 
lating Library (136 Gower Street, W.C.). Several engineering 
and electrical books are included, as well as many other branches 
of science and technics. Short notes are given on the most 
important works, and the list should be useful to those wishing. 
to see what has appeared during the last few months on any 
subject that they are interested in. а 

MECHANICAL STOKERS AND FORCED DRAUGHT.— 
Catalogues from Meldtums, Ltd. (Timperley, near Manchester), 
deal with the “Meldrum” improved forced draught furnace 
from the points of view of fuel economy, increased boiler 
steaming, and smoke pM Other lists deal with the 
“Koker” and "Sprinkler" types of mechanical stokers for 
forced, induced, or natural draught working, according to the 
quality of the coal, local conditions, &c. | 

INSULATING MATERIAL.—A folder is to hand from Carson 
and Evans (3 Fenchurch Buildings, E.C.) quoting some actual 
opinions of users regarding the insulating material named 


` "Carvanite," which this firm introduced not long ago. Its 


mechanical properties are said to be better than those ot ebonite 


‘and vulcanite, and its insulating properties quite as good. 


THE UNITED STATES NEW TARIFF.—A pamphlet giving 
the United States duty rate on every article mentioned in the 
old United States Customs tariff, and comparing this in a 
parallel column with the duty under the current tariff, has been 
issued by R. F. Downing & Co. (17 and 18 Garlick Hill, E.C.), 
who will send a copy to interested persons who apply in writing. 
| CORRESPONDENCE INSTRUCTION.—We havo received а 
series of pamphlets outlining the methods adopted by the 
Engineer Specialists’ Institute which has recently been estab- 
lished at 12 to 14 Red Lion Court, Fleet Street, to carry on 


correspondence instruction in electrical engineering and other 
subjects. 


TENDERS INVITED AND 
PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Aldershot.—350 yards three-core, paper-insulated cable. 
Borough Electrical Engineer. November 18th. 

Ballater.—The Council has now decided to give Messrs. 
T. C. Smith & Co. facilities in connection with their proposed 
electric lighting scheme, and also to place street lighting 
in their hands. A local company is to be formed to carry 
out the scheme. 

Braintree.—A report has been received from a consulting 
engineer with regard to an electric supply scheme. 

Bristol. A proposal to extend the supply mains to 
Warminster has been acceded to by that Council. 

Dawlish.—The Dawlish Electric Light & Power Co. has 
decided to make considerable extensions to its generating 
plant, and also to the distributing system. 

Elland.—A Local Government Board inquiry was held last 
week concerning a loan of £1,000 for electrical extensions. 

Holmfirth.—An application has been made to the Local 
Government Board for a loan in connection with the electric 
supply scheme. 

fikley.—A loan of £18,000 for plant extensions is to be 
applied for. 

Lurgan.-—The £12,000 scheme, referred to in our last issue, 
has been provisionally adopted by the Council. 

Lytham.—The Council obtained an electric lighting order 
as long as ten vears ago. This was, however, revoked. 
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but a new one subsequently granted, and it has been decided 
to proceed with the scheme. 

Rangoon.—The Rangoon Electric Tramway & Supply Co. 
is issuing new capital in order to extend its plant. . 

South Africa.—According to the British € South African 
Export Gazette, the Prince Albert Council will shortly be in 
the market for a £10,000 electrical plant. 

Southampton.—Steam turbo-alternator. Borough Electrical 
Engineer. (See advertisement on another page.) 

Wiltshire.—According to the Morning Post, the Postmaster- 
General proposes to erect an electric power station on the 
Beckhampton Downs, near Devizes. 

Wolverhampton.—One 1,000-kw.  rotary-converter set. 
Borough Electrical Engineer. November 24th. 


Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended іо make 
inquiries to ascertain whether electrical work will be required. 

Belfast.— Art Gallery. Town Clerk. 

Doncaster.—Cinematograph theatre, High Street. 

Finchley.— New fire station. 
im (Lancs.).—Additions to technical school. 
Clerk. 

London.—Club house (£15,000) in Dean Street, Soho. 
Union of Hotel, Club and Restaurant Workers. 


Town 


L.C.C.—240 points at the Lancaster Road elementary 
school, Notting Hill. (See advertisement on another page.) 

Wandsworth.—New swimming bath,  Elmfield Road, 
Balham. | 

Middlesbrough. Additions to  Broomlands Hospital. 


Architects, R. Lofthouse & Sons, 129 Albert Road. 

Perth.—New Academy. 

Rainhill.—Electric wiring and fittings for new ward at 
County Asylum. Clerk. 

Sale.—New municipal offices (£10,000). 

Sheffield.— Sanatorium (£37,000).. 

Stalybridge.— Public baths. | 

Swansea.— Electrical installation at new club, Alexandra 
Road. Consulting Engineer, H. K. Benson, Metal Exchange. 

Wigan.—Alterations and additions to Pemberton Hospital. 
Borough Electrical Engineer. 


Miscellaneous 
Antwerp.—Two electric passenger lifts at the Industrial 
School. Further particulars, 73 Basinghall Street. 
Australia.—Track feed boxes, track resistances, impedance 
bonds, track relay and relay boxes for Melbourne Suburban 


Railways. Consulting Engineers, Messrs. Merz & McLellan, 
32 Victoria Street, S.W. (бее advertisement on another 
раде.) 

London: G.P.O.—The Postmaster-General has indicated 


that he is prepared to consider applications from companies 
willing to tender for the construction of three high-power 
wireless stations forming part of the Imperial wireless chain. 

Tenderers must be in the position of demonstrating the 
efficiency of their systems for continuous communication by 
day and night over a distance of not less than 2,000 miles. 
Communications should be made with the Secretary of the 
Post Office before November 21st, stating the earliest date 
on which a demonstration can be given. 

Montevideo.—The capital of the United Electric Tramways 
of Montevideo is being increased in order to equip two sub- 
stations and to carry out other works. 

North Eastern Railway Go.—Twelve months’ supply of 
electric lamps, wires, cables, fittings, and arc-lamp carbons. 

Russia.—The Central Administration of Posts and Tele. 
graphs recommends the installation of a large number ot 
wireless telegraph stations in their programme for 1914. 


Electric Cooking at Wimbledon.—Great credit is dye to Mr. 
H. Tomlinson Lee, the Borough Electrical Engineer, for the 
excellent organisation of the Electrical Exhibition which took 
place last week in premises on the main road, which were tem- 
orarily converted into a lecture-hall and show-room adjoining. 
In the former, in conjunction with Messrs. Gillespie & Beales, 
of Amberley House, Norfolk Street, Strand, W.C., a series of 
cooking lectures and demonstrations with ''Tricity " cookers 
was given by Mr. F. S. Grogan, of the British Electric Trans- 
former Co., Ltd., who delighted his audiences with all they 
saw and heard. These lectures. owing to the excellent local 
publicity, were crowded to overflow on the first day, and it is 
estimated that during the week nearly three thousand people 
attended, or about one-twentieth of the populaion. In the show- 
room adjoining, with the co-operation of the local contractors, 
& fine 
cookers and radiators. 
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TENDERS RECEIVED AND ACCEPTED 


ipswich.—A contract has been placed with Messrs. Chamber- 
lain & Hookham for meters of 10 amperes and upwards. 

Metropolitan Railway Go.—A contract has been placed 
with the Edison & Swan United Electric Light Co. for a 
twelve months’ supply of incandescent lamps. 


Manchester.—The following tenders have beer accepted :— 
Electric lighting of Municipal School of Domestic Economy, 
W. P. Theermann & Co.; cable, Johnson & Philips; H.T. 
switchgear, Ferranti, Ltd.; lamps, British Thomson-Houston 
Co., Brush Electrical Engineering Co., and Siemens Bros. 
Dynamo Works. 


South Africa.—We understand that the East Land Proprie- 
tary Mines have placed an order with a Paisley firm for 
an electric winding plant, capable of winding eight tons of 
ore from a depth of 4,500 feet at a speed of 8,000 feet per 
minute. Тһе ‘* Ward-Leonard”’ system will be fitted. 


MISCELLANEOUS BUSINESS NOTES AND 
TRADE ANNOUNCEMENTS 


Price of Gopper.—Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night was 
£73 to £73 10s. (last week, £76 to £76 10s.). 


Partnership Dissolved.—The partnership between A. Evans 
and E. G. Todd (Clive & Co.), electrical engineers, of Sutton 
Coldfield, has been dissolved. 


Bankruptoies.—The last date for receiving proofs in the 
bankruptey of J. W. Garsden, Electrical Engineer, 5 Hope 
Terrace, Dukes Brow, Blackburn, is November 22nd. 


Liquidations.—Ozonair, Ltd., is to be wound up voluntarily. 
Mr. T. S. Wederell, Balfour House, Finsbury Pavement, E.C., 


is liquidator. 


| NEW COMPANIES 


ELECTRIC LIGHTING AND ENGINEERING CO.— Capital. 
£5,000. To take over a business carried on by J. O. Rhodes 
with the above title at 145 Duke Street, Liverpool. 


FULLER ACCUMULATOR  CO.—Registered by 
Sherlock & King, 17 Serjeants’ Inn, E.C. Capital, £65,000. 
Electrical and general engineers. To establish agreements with 
"e E A J. A. Fuller, and L. Fuller, and with J. C. Fuller 

on, ; 


Tarry. 


What the Public Wants 


Booklets describing in simple language 
the various applications of electricity. 


I. "Electric Lighting" (Price 1d., by 
post 2d.). 


Part 


Part II. “Electric Cooking and Heating, and 


other Domestic Uses of 


(Price 2d., by post 3d.). 


Part IHI. " Works Driving” (Price 
post 3d.). 


Electricity ” 
2d., by 


Prices for quantities on application to the 


KILOWATT PUBLISHING CO, LTD, 
TEMPLE CHAMBERS, LONDON, E.C. 
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AN ELECTRIC KITCHEN AT BRIGHTON . 


E reproduce, here a photograph (kindly sent us by 

Mr. J. Christie, Engineer and Manager, Brighton 
Corporation Electricity Dept.) of the electric СЕ which 
has recently been equipped at the Old Ship Hotel, King’s 
Road, Brighton, as a part of a general renovation and re- 
furnishing. : 

This equipment consists of the following items :—One range 
of four ovens, each measuring inside 24 in. by 204 in..by 
204 in., with hot cupboards separately heated above the 
ovens; each oven has а consumption of 5 kw., and the hot 
cupboards approximately 2 kw. each. One grill, 36 in. by 
12 in., with a hot cupboard above, the grill taking 7 kw., and 
the hot cupboard above 1 kw. The fish fryer consists of 
two oval pans measuring 18 in. by 12 in. each fitted with a 
draining rack, and having a maximum consumption 2} kw. 
One hot-plate for boiling purposes, 4 ft. by 2 ft. 2 in., contain- 
ing four 12.in. boiling rings, each with & consumption of 
2:5 kw. Two large vegetable steamers with consumption of 
10 kw. The kitchen is entirely new, having been built 
specially for electric cooking. The work has been carried 
out under the direction of the Corporation Electricity Depart- 
ment, and Messrs. Page & Miles, of 60 Western Road, 
Brighton, supplied and fitted the apparatus, which was manu- 
factured by the Jackson Electric Stove Co., Ltd., 38 Blandford 
Street, Baker Street, London, W. 

The equipment is now doing the whole of the work of the 
hotel, including banquets, and has been in daily use for 


ape 4 Т“ 
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. that call for special treatment. 


— 


flame-proof covers, and it is only continuous-current machines. 
In those situations where: 
motors must be protected from the atmosphere, two alterna- 
tives present themselves—(a) total enclosure, and (b) pipe- 
ventilation. Total enclosure is a very costly form of pro- 


М 


Fic. 1.—60-н.р. THREE-PHASE SQUIRREL-CAGE PIPE- 
| VENTILATED MOTOR. 


tection and cannot be applied to large motors of reasonable 
dimensions. Pipe ventilation is the cheaper alternative for 
small motors, and the only solution for large ones. In the 
past, trouble has been experienced with some. designs of 
pipe-ventilated motors on account of the fact that a lower 
pressure exists inside the motor than outside, and in con- 
sequence oil has been sucked from the bearings into the 


ELECTRIC KITCHEN aT THE OLD Sup Ноте, BRIGHTON. 


some weeks, and the results obtained, both as regards quality 
of the food cooked, simplicity of operation, and low cost of 
working with electricity at ld. per unit, already surpass the 
claims which were made by the Electricity Department when 
the question was discussed by the Directors. Mr. Hindle (the 
manager of the hotel) and his board are to be congratulated on 
their pluck and enterprise in fitting up their new kitchen 
on such an elaborate scale and there is little doubt but that 
their confidence in this new method of cooking will be amply 
repaid by the satisfaction of their patrons. 


PIPE-VENTILATED MOTORS 


LECTRIC motors are frequently called upon to work 

in situations where the surrounding atmosphere is far 
from favourable to the insulation, to the commutation, and 
to the brush gear, or where it is imperative that they should 
be protected from explosive gas or dust. Moisture is the 
chief source of danger to the insulation in many industries, 
such as laundries, paper mills, and dye works. In others a 
fine dust has to be eliminated from the air ventilating the 
heating parts of the motor. A typical example, for instance, 
of this class of industry lics in a cement works, where the 
dust is held so finely in suspension in the atmosphere that 
no practical filter can remove it, and it would ''sand.blast ” 
the windings to destruction in a very short time. Explosive 
dust is often encountered in collieries, washeries, and screen- 
ing plants, and in flour mills. In these latter cases, how- 
ever, where the motor must needs be specially enclosed to 
prevent explosion, induction motors are exempt from special 
measures, except that the slip-rings need to be enclosed in 


v 
interior of the machines. 


In a new line of pipe-ventilated 
motors which has been designed by the General Electric: 
Co., Ltd. (67 Queen Victoria Street, L.C.), special attention. 
has been paid to this point. The motors have been designed 
specially for pipe-ventilated work, and represent the latest 
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Fic. 2.—250 H.P., THREE-PHASE SLIP Rina PIPE-VENTILATED 
Мотов. 


practice in this direction. Considerable interest attaches 
to the construction of the bearings of these motors. To 
avoid the suction of oil, which has been previously mentioned, 
the bearing is completely separate from the casing, a special 
bracket being provided. А clear space of air surrounds the 
shaft where it enters the bearing, so that no suction of oil 
сап possibly take place. The slip-rings of motors with wound 
rotors are specially designed: to exclude dust, great care being 
exercised at those points where the short-circuiting bar passes. 
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through the slip-ring cover in order. to make the protection 
against dust thoroughly effective. The success which has 
attended the design of these motors is evidenced by the fact 
that one firm of cement makers has placed two successive 
repeat orders for the complete electrification of cement works 
after the first mill had been in operatipn for a considerable 
period. To this one firm alone over 7,000 h.p. of pipe-venti- 
lated motors, together with dust-tight liquid starters and 
other gear, has been supplied by the General Electric Co. 


FIELD SWITCHES 

, В accompanying illustration shows a new pattern of 

field switch, which A. Reyrolle & Co., Ltd., are fitting 
to power station generator panels. The switch is of a double- 
pole type fitted with contacts for a discharge resistance. Ав 
will be seen, it’ is made in the form of a drum controller 
with a dust-proof cover. The electromagnetic device at the 
bottom end of the drum is so arranged as to interlock the 
field switch with the main switch. With this arrangement 
it is impossible to open the field switch unless the main 


AUTOMATIC Евр SwircR wiTH Cover REMOVED. 


switch is also open. Moreover, the field switch will trip 
out automatically in the event of the main switch operating. 
The latter operation is important, as generators are now often 
fitted with Merz-Price protection, which automatically trips 
out the main switches in the event of a fault occurring in 
the winding, thus isolating the faulty generator from the 
busbars, but it is necessary also to open the field circuit 
automatically in order to reduce the damage to the machine. 
For this purpose the field switch is made to trip out auto- 
matically immediately after the main switch. 


UNIVERSAL VOLTAGE SUPPLIES 


EE: Supply Department of the British Westinghouse 
Electric & Manufacturing Co. (14 Long Milgate, Man- 
chester, and 179 Wardour Street, London, W.) are introducing 
some useful and interesting electric irons, kettles, coffee-jugs, 
and other similar heating apparatus which are suitable for 
any standard voltage between 100 and 250 volts. Three 


NICKEL-PLATE WATER HEATER. 


5 LB. IRON FOR TRAVELLERS. 


terminals are provided which can thus be used as pairs in 
three different ways and take pressures of about 110, 220 or 
150 volts. Some designs, two of which are illustrated here, 
are particularly adapted for the use of travellers, and they 
are provided both with an ordinary plug and a lampholder 
adapter, so that current may be taken from anywhere. The 
iron illustrated is a 8 lb. iron and goes, together with the 
plug, adapter and flex, into a neat үн travelling case, 


and the water heater is also a compact little piece of apparatus, 
and inexpensive although it is well finished. The two models 
shown are fitted with wicker handles, are heavily nickel. 


plated, and altogether present an extremely elegant appear- 
ance. 


SEMI-INDIRECT LIGHTING 


AS may be seen by the illustrations, Figs. 1 and 2, here 
given, the semi-indirect lighting fitting, known as the 
“Saturn,” just put on the market by the Electrical Engineer- 
ing & Equipment Co., Ltd. (109-111 New Oxford Street, W.), 
has a number of good points. The bowl and reflector are both 
fitted with the company's automatic raising and lowering 


Fic. 2.—''SarURN" ЕМІ. 
INDIRECT LIGHTING FITTING 
LOWERED FOR CLEANING. 


gear, similar to that used in its arc lamp contact gears, so 
that cleaning is facilitated. The possibility of lowering the 
reflector on the centre stem also makes the erection of the 
fitting very simple. As the centre stem does not pass through 
the bottom of the bowl, no black spot immediately under 
the fitting is produced. 


A NEW CIRCUIT-BREAKER 
a numerous experiments, а new design of loose- 
handle circuit-breaker has been evolved by Switchgear & 
Cowans, Ltd. (Springfield Lane, Salford). It is known as the 
Watchman,” and is built entirely on the metal mica prin- 


Fic. 1.—''SarURN" SEMI- 
INDIRECT LIGHTING FITTING 
IN Use. 


“ WATCHMAN " ENCLOSED CIRCUIT-BREAKER 


ciple, and enelosed in a strong cast-iron case, which may be 
sealed. Bow-shaped laminated copper brushes, renewable 
auxiliary contacts, and carbon breaks are provided. If in. 
stantaneous action is not desired, then by the application of 
Statter's Patent Timelag an adjustable time element may 
be provided. These breakers are stocked in two sizes, 30 
amperes and 150 amperes, drilled for 7/8 in. conduit, and 
ready for immediate delivery. 
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SHOP WINDOW LIGHTING 


I N order that the illumination on the displayed goods should 
bring out their qualities and attract the attention of passers- 
by to the fullest extent, it is advisable that shop windows 
should be lighted in a similar way as is the stage of a theatre. 
Exposed lamps should not be used there except when they 


WiNbow IN NORWICH LIGHTED WITH THE AID OF PRISMATIC 
Grass REFLECTORS. \ 


form an essential part of a particular scene, and their use 
in such cases serves to remind one of the greater comfort 
and restfulness of concealed light sources. indow lighting, 
to be effective in the highest degree, should be accomplished 
by means of lamps so placed that their direct rays cannot 
shine into the eyes of the observer while he is looking in the 
window. In this way emphasis is placed upon the goods 
displayed, and not upon the lamps which light them, because 
these are concealed. A successful method of window lighting 
along these lines is that designed by the British Thomson- 
Houston Co. (77 Upper Thames Street, Е.С.). In this system 
Mazda electric lamps are fixed in a single row along the 
front es of the window where the ceiling and plate-glass 
meet. 

light downward and back into the window. X-ray silvered 
glass or Holophane prismatic glass reflectors are generally 
used for this purpose. A recent window lighting installation 
on this system is that of Messrs. Chamberlins (drapers), of 
Norwich, illustrated here. The units employed here consist 
of Mazda lamps in prismatic glass reflectors fixed along the 
' top front edge of the window, and concealed by means of a 
narrow curtain running the whole length of the window. 


AN ELECTRIC CLOCK INSTALLATION 


HE London Hospital used to be provided with no less 
than 192 eight-day clocks of every variety, but considerable 
difficulty was experienced in keeping these all accurately in 
. time together, hence the decision to equip the Institution 
with the 'Synchronome" system of electrical time service. 
In this system the dials are merely clock faces, the 
ordinary works being dispensed with in favour of one wheel 
and an electro-magnet, by means of which the hands of 


all of them are advanced one half-minute at a time in perfect - 


synchronism. The controlling pendulum or electrical time 
transmitter which operates them is entirely automatic in its 
action, and is synchronised every hour from Greenwich. It 
sends out electrical impulses every half-minute to the dials, 
upwards of 200 of which have been fixed in the great 

ospital buildings, the Medical College, Nurses’ Homes, &c. 
The occasion of starting this time service was marked by а 
little ceremony of inauguration on November 8rd, when the 
Governors of the Hospital gathered round the controlling pendu- 
lum in the telephone exchange room at the entrance hall to 
see the first time signal arrive at 4 p.m., and to hear Mr. F. 
Hope-Jones, the inventor of the system, briefly describe the 
installation. On the completion of the installation the clocks 
throughout the Institution had been set to 4 o'clock, and the 
pendulum was held to one side by means of an electro-magnet 
controlled from Greenwich Observatory. Precisely at 4 o'clock 
the pendulum was released and sent out its first impulse 


eflectors are, of course, necessary to project the: 
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to the 200 dials, advancing them half a minute. Theoretically 
the installation should continue to go for all time, untouched 
by human hands except for the charging of the battery for 
half an hour once a month. Many precautions are taken to 
prevent accidents, and even the possibility of severance of the 
line wire during building alterations has been provided against 
by means of a device designed by Mr. H. Tuffrey, the 
Contractors’ Manager, which, upon a disconnection or other 
irregularity in the line, immediately cuts the faulty section 
out of the circuit without the loss of a single half-minute 
impulse. The method of synchronisation is worthy of 
mention. According to whether the minute hand is before the 
sixtieth minute or on or after it, so the Greenwich signal 
is directed through one of two electro-magnets whose functions 
are to put a small weight on a tray on the pendulum rod if 
the clock is slow, or take it off if fast. The work has been 
carried out in its entirety by The Synchronome Co., Ltd., 
of 82 and 84 Clerkenwell Road, under the supervision of 
Mr. Oatley, Surveyor of the Hospital, who has introduced 
into this installation a special waterproof type of dial for the 
wards, inserted in the walls. ! | | 


А MAZDA SIGN 


() NE of the most brilliantly offective efforts in the direction 
of electric signs which are now so popular in theatre- 
land is the exterior lighting of The Alhambra. About 1,800 
20-watt 100-volt Mazda lamps are employed for this purpose. 
The installation on the Leicester Square frontage consists of 
two signs, one flat and one projecting, advertising the ‘‘ Keep 
Smiling" Revue. Above these is the word ‘ Alhambra,” 
in glaring letters about 86 in. high. The windows on either 
side of the entrance are outlined with Mazda lamps. There 
are also some smaller signs on the other side of the building. 
Mazda lamps are also used inside The Alhambra. The lamps 


were supplied, and the insta]lation was designed, by the 
British Thomson-Houston Co., Ltd., but a great deal of 


MazDA SIGN AT THE ALHAMBRA. 


credit for the effectiveness and excellent workmanship of 
the central projecting sign is due to Electric Installations, 
Ltd., who changed the wording from ‘‘8d. a Mile" to 
“ Keep Smiling.” 


Benjamin Steel Reflectors.—The Benjamin Electric, Ltd. (117 
Victoria Street, S.W.), announce that after considerable experi- 
mental work they have developed a special interior surface 
which will in future be applied to all Benjamin steel reflectors. 
This surface is obtained by a transparent coating which forms 
a simple protective surface over the aluminium reflecting 
medium, which allows all reflectors so treated to be cleaned very 
easily, and this surface will be referred to as the “ Ezekleen ’ 
reflecting surface. The ordinary aluminium surface shows 
depreciation in efficiency after a short service, due to the 
dirt particles, which it is impossible to remove as they go 
into the pores of the aluminium, but with the “ Ezekleen’”’ 
reflecting surface this disadvantage is overcome. This adds 
further to their extreme usefulness for factory and all industrial 
lighting, as it increases their utilitv and efficiency at no extra 
cost to the consumer. 


~ 


Home Office requirements. At the stand of Electric 
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THE GLASGOW ELECTRICAL EXHIBITION 


E are now able to illustrate the well-arranged Siemens 
stand, already described in our columns, and to give а 
few notes on stands not mentioned in our first and second 
notices. | 


The British Westinghouse Electric & Manufacturing Co., Ltd., 
have a comprehensive selection of lamps and cooking and heating 
apparatus. А Westinghouse horizontal gas engine is shown 
direct coupled to a continuous-current generator, and a ое 
is the ‘‘Dim-a-Lite’’ attachment for use in conjunction wit 
incandescent lamps. The Western Electric Co., Ltd., show 
specimens of electric lighting, power, and telephone cables, with 
suitable joint-boxes and requisites for aerial and underground 
systems. А specimen of an 800-pair telephone cable is splayed 
out in the form of a tree, and the latest types of telephones 
are shown, including mining instruments conforming with the 
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Control, 
Ltd., are to be seen in operation several types of automatic 
controllers, including h-button and car-switch types of lift 
controllers, also controllers for automatically starting and stop- 
ping air compressors, hydraulic pumps, &c. There is also a 
complete arrangement of automatic gear in connection with a 
late-edge planer as installed in shipyards апа steel mills. 
Thomas Kesnor & Co. show an elevator controller for use with 
car-switch and push-button lifts, also a small service controller 
for use with service lifts. A special feature is the new auto- 
matic motor starter with single-pole main switch. The strong 
ualities of the Mazda lamps are demonstrated at the stand of 
raser & Borthwick by means of a motor-driven. vibrating 
machine. The exhibit of McNaughten & Watson includes a 
collection of bakery machines, including whisk and dough- 
mixing machines driven by electric motors. Another item 16 
the electricallv-driven “Perfect” dairy cream separator. There 
are also on view a band sawing machine, meat-cutting machinery, 
drills. and fans, all electrically driven. 
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THE EDISWAN SCREW-CAP 
LAMP 


HE Edison & Swan United 
Electric Light Co., Ltd., have 
recently introduced a miniature 
form of drawn-wire metal filament | E. 


lamp in cone-shaped bulb for | enis 
voltages from 100 to 125. in sizes үкү F 
from 10 to 40 watts. This is a Е tef bs 
lamp in large demand abroad. 38 aoa А 
having a bulb of small dimensions, р) ж Ф. | 
only 4 in. overall length and 143 
112 in. diameter; consequently a «раа! Җ 
much larger number can be eus ` 
shipped per standard ease. For |. I 


this reason this lamp has been 
much sought after by exporters. 
a saving in 


because it effects 


freight. 


giving the 
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ALBA GLASS 


AD as most of our readers know, is a white, trans- 
lucent glass of special composition, It is used in the form 
of reflecting bowls for semi-indirect lighting, and in the 
form of balls and globes for direct lighting. Apart from ite 
very beautiful appearance, the chief characteristics of Alba 
glass are its high reflecting efficiency, low absorption, and 
excellent diffusion. 

A brief résumé of the chief points of difference between Alba. 
and the many other kinds of white glassware which are still in 
use will be of interest, It was realised some years ago that, of 
the various kinds of glass globes and reflectors in use, none 
was ау satisfactory. Most absorbed too much light; many 
possessed the serious demerit of ‘‘selective absorption," that is, 
they did not absorb to an equal extent the various rays radiated 
by the light source. Another defect was imperfect light 

diffusion. These criticisms apply to the numerous 
opal, alabaster, and opalescent glasses still on the 
market. Opal glass is a milk-white glass consisting 
of a single layer. It absorbs a great deal of light, 
and owing to its selective absorption takes on a 
slight, but very undesirable, reddish tint. Alabaster 
glass usually consists of a layer of clear glass with a 
thin layer of opal glass inside. This is sometimes 
called poly-caee glass. It does not absorb so much 
light as ordinary opal glass, but gives a more 
pronounced reddish tint to the light, for the simple 
reason that it is not so dense as opal glass, and 
the light source is more easily seen. Opalescent 
glass is a single layer of glass somewhat similar to 
alabaster in appearance, but less dense, so that the 
colour effects are even worse. 'The manufacturers of 
Alba set themselves the task of producing a glass 
which should have none of the defects mentioned 
above. After considerable investigation and experi- 
ment they were successful, and the result is Alba. 
Alba glass is sufficiently dense to screen the light 
source completely; it absorbs only a negligible amount 
of light, and that not selectively; and it diffuses the 
light perfectly, so that the whole surface is uniform] 
brilliant. The result is produced by numerous sm 
particles held in suspension in the glass. These sus- 
pace particles break up the light rays and give a 
igh. degree of diffusion with e minimum of 
absorption. In Alba bowls and globes for 
interior lighting, the glass is pressed into form, 
and the suspended particles are concentrated, 
oo a denser appearence than is the case with the 
Alba street-lighting balls, which are blown. The latter are 
extensively used throughout the United States and Canada for 
ornamental street lighting, and several installations have recently 
been made in London. 


We have just received from The British Thomson-Houston 
Co., Ltd. (Mazda House, 77 Upper Thames Street, E.C.), 
a copy of a new folder (No. 82336) which describes, illustrates 
and prices various forms and sizes of Alba glassware. This 
folder is particularly well illustrated and gives an excellent 
idea of the beauty of the various designs of Alba bowls, 
spheres and globes. All who are interested in illumination 
should make a point of writing for a copy of this folder (con- 
tractors can have quantities overprinted with their name and 
address), or, better still, visiting the Company's new showroom 
at Mazda House and personally inspecting samples of what 
undoubtedly represents one of the greatest recent develop- 
ments in lighting glassware. 
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SUMMARY : 


A BnaprFoRD weaving shed, in which a crossshaft 
system of group driving is employed, and electricity 
used for lighting, cooking, ventilating fans, &c., is in 
successful operation. (Page 645.) 

A RECENT paper by Messrs. I. Langmuir and J. A. 
Orange, read in America, discusses the nitrogen-filled 


half-watt incandescent lamp from several points of 


view. (Page 640.) 

Mr. DuppELL's address to the Institution of Elec- 
trical Engineers on Thursday last, on pressure rises, 
dealt with & subject that synchronises with some notes 
which we publish on special precautions recently 
adopted on the Brighton supply system for prevention 
of damage due to this cause. Mr. Duddell dealt with 
` gurges due to resonance switching and arcs, and said 
that oil switches used for breaking very small currents 
sometimes arc, though they do not do so with large 
currents. Mr. Duddell also hinted at the possibility of 
the presence of hydro-carbon vapours facilitating arcing 
in cable breakdowns. (Page 647.) 

Mr. D. Н. OcLEY writes regarding the effect of 
variations of voltage on metal filament lamps. (Page 
648. | 
А Papen by Dr. A. Lederer contains illustrations 
showing the different crystallising effect of alternating 
and continuous currents on tungsten filaments. (Page 
648.) 

A TWO-RATE tariff system, in which an automatic 
switch actuated by the magnitude of the load is em- 


ployed, instead of a time-switch, was suggested by 
Mr, H. H. Perry at a meeting of the Institution of 
Electrical Engineers at Birmingham. (Page 649.) 

A REPORT on electricity undertakings in Germany, in 
which companies and Local Authorities are jointly 
interested, is reviewed on page 649. 

Durine the week a patent dealing with the Moore 
tube system of lighting will expire after a full life. 
Opposition has been entered to the grant of a patent to 
J. Close for visual mine-shaft signals. Among the 
specifications published by the Patent Office last week 
is one by J. С. Balsillie, and one by E. Girardeau 
dealing with wireless, and one by J. T. Irwin describing 
an astatic electro-dynamometer. (Page 650.) 

PossIBLE causes of irregularities in the working of an 


electric lift are discussed in our Questions and Answers 


Columns. (Page 651.) 

OFFICIALS from the Victorian Government Railways 
will shortly be in London inspecting electric railway 
systems.—An estimate has been prepared of the cost 
if the Stirling Corporation purchases and works the local 
tramway system, instead of the recent offer by & private 
company being accepted.—The Greenock Corporation is 
against a suggestion to purchase the local tramways. 
(Page 652.) 

Tue Post Office has decided to erect ten additional 
automatie telephone exchanges in different parts of the 
country.—Application is being made for prolongation of 
the “telewriter " patent.—The formula for the radiation 
decrement of aerials for wireless telegraphy was de- 
veloped by Mr. J. Pletts ina recent lecture. Among the 
other matters dealt with was the variation in signals 
with atmospheric conditions, which subject has been ex- 
perimentally investigated by Herr Mosler, who finds 
that the variations noticed may be put down to periodic 
fluetuations in the conductivity and reflective properties 
of the upper ionised air strata. (Page 652.) , 

A LARGE order for cables for the electric traction 
scheme on the London and South-Western Railway 
has an executed by Siemens Brothers & Co. (Page 
€53. 

A REDUCTION gear of very large ratio is described and 
illustrations are given of novelties in decorative and 
indirect lighting on page 654. 

RUBBER-SHEATHED cables, telephone instruments, 
crane magnets, and incandescent lamp advertisements, 
form the subjects of articles on page 656. 

EXPENDITURE upon plant and mains is contemplated 
as follows :—Hereford (£1,000); Basingstoke (£14,000); 
Wolverhampton (£22,000); Radcliffe (£3,950); Hack- 
ney (£56,748); Wallasey (£65,000); Loughborough 
(£14,000); Bradford (£90,000).—A power station is re- 
quired by a Cornwall Clay Company; transformers and 
converting plant at Shoreditch; motors and motor- 
starters at Birkenhead; an electric pumping plant in 
New Zealand; Н.Т. switch panels at Plymouth. (Page 
657.) | 
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THE Sunderland Corporation are reducing the charge 
for heating and cooking from 3d. to jd. where the 
premises are electrically lighted.—The income of the 
Leeds Electricity Department for the past half-year was 
19 per cent. in advance of the corresponding period of 
last year.—The Weston-super-Mare Council has decided 
upon a certain amount of publie electric lighting in 
preference to gas.—It is estimated that the Hove Cor- 
poration will have to pay £175,000 for the local electric 
lighting undertaking.—The Lytham Council has decided 
to promote an electric lighting scheme of its own in 
preference to taking current from the St. Annes elec- 
tricity works.—Professor W. M. Thornton has reported 
on behalf of the Hebburn Council with respect to the 
recent failures on the 240-volt continuous-current 
cables into which the Board of Trade is now inquiring. 
(Page 658.) 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, NOVEMBER 21sr. 
Institution of Electrical Engineers: Newcastle Section. 
7 p.m. At Hugh Bell School, Middlesbrough. ‘Steam 
Boiler Working in Electrical Power Stations," by J. W. 
Jackson. 


TUESDAY, NOVEMBER 25тн. 
Institution of Electrical Сасе : Manchester Students’ 
` Section. 
7.30 p.m. At Municipal School of Technology. Address by 
Prof. W. E. Marchant. 


WEDNESDAY, NOVEMBER 26тин. ! 
Institution of Electrical Engineers: Birmingham Section. 
7.50 p.m. Аб University. ''The Characteristics of Insula- 

tion Resistance," by S. Evershed. 
Institution of Electrical Engineers: Students’ Section. 
7.45 ш, г! Victoria Embankment. Address by Dr. C. V. 
rysdale. 
Institution of Civil Engineers: Students’ Section. 

Visit to Metropolitan Railway Power Station, Neasden. 

- THURSDAY, NOVEMBER 27тн. 

Institution of Electrical Engineers. 


8 p.m. ''The Characteristics of Insulation Resistance," by 
S. Evershed. 


Nov. 20, 1918. 
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. FRIDAY, NOVEMBER 28тн. 
Physical Society. 
5 p.m. Аё Imperial College of Science, S. Kensington. 
The agenda includes the exhibition of a Double-Fibre 
String Galvanometer,’’ by W. Apthorpe. 


The London Electrical Engineers. 


(To-pav) THURSDAY, NovEXBER 20TH.—C. Company. Technical Instruction, 
7 to 10 p.m. 

Faipay, NOVEMBER 21-T.—D. Company. Technical Instruction, 7.30 to 10 p.m. 

SATURDAY, NOVEMBER 22*D.— Headquarters open irom 10 а. ш. till noon. 

Moxpay, NOVEMBER 24тн.— 4. Company. Technical Instruction, 7 to 10 p.m. 

TUESDAY, NOVEMBER 25TH.—B. Company. Techuical Instruction, 7 to 10 p.m. 

WEkDNE DAY, NOVEMBER 20TB.— Recruits only. Infantry Drill and Technical 
Instruction, 7 to 10 p.m. 

THURSDAY, NOVEMBER 27тн.—С. Company. Technical Instruction, to 10 p.m. 

FRIDAY, NOVEMBER 28TH.— D. Company. Technical Instruction, 7.30 to 10 p.m. 

SATURDAY, NOVEMBER 29Tu.— Headquarters open from 10 a.m. till noon. 


An Electrostatic Oscillograph.—A Paper by Messrs. H. Ho 
and 5. Koto, read at a recent meeting of the Physical Society, 
describes an electrostatic oscillograph suitable for recording very 
high voltages. Two vertical bronze strips pass symmetrically 
between two parallel metallic plates called ''field plates." They 
are connected at their lower ends by a silk fibre, which passes 
under an ivory pulley. An extremely small mirror is fixed to 
the strips. This arrangement constitutes the vibrator, which, 
mounted on an ebonite frame, is immersed in an oil bath. To 
the upper extremities of the strips are connected the terminals 
of a diract-curecht voltage of about 300. The alternating voltage 
to be recorded is connected to the ‘‘field plates," in parallel with 
which there are two oil condensers in series. The electrical 
midpoint of the direct-current battery 1s connected to a point 
between the condensers. The turning moment on the strips is 
proportional to the product of the momentary values of the 
alternating-current voltage and the direct-current voltage, so 
that if the latter is constant the deflection of the mirror accu- 
rately follows the variation of the former. Oil plays an 
important part, not only acting as a damping agent and in- 
sulator, but increasing the sensitiveness on account of its high 
dielectric constant. In cases where the voltage is low, but the 
source of energy is so limited that a sufficient current cannot be 
taken to actuate the ordin oscillograph, the electrostatic 
vibrator may be used by applying the voltage in question to the 
strips, while the terminals of a high-tension battery, or influence 
machine, are connected to the “field plates.’ The instrument 
may also be used for recording very small currente by replacing 
the oil condensers by two exactly equal resistances, which are 
traversed by the current. 


WIREMAN :—1 suppose that it's one of Mr. Duddell's pressure surges which has spoilt my good work. 


EOE n, n 
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А it is generally difficult to obtain truly com- 


parative costs of the electrical and steam driving of textile . 


mills, yet the continued rapid supersession of steam by elec- 
tricity gives a true indication of the trend of responsible 
opinion. At the present time the Electricity Department 
of the Bradford Corporation alone has 6,590 h.p. in motors 
for looms, dyeing works, and other textile applications con- 
nected to its mains. Compared with some other installations, 
the weaving shed of John Emsley & Co. (Park Side Mills, 
Raymond Street, Bradford) does not take much power, but 
it has a complete electrical equipment, and is arranged 
for the comfort of the employees. Instead, however, of 
individual drive, a system of group driving is employed. 

The weaving shed, at which some 300 hands are employed, 
started working about eighteen months ago, and contrary to 
the usual practice the building consists of only two floors. 
The size of the upper one, which constitutes the weaving 
shed, is 77 yds. by 55 yds., providing space for 841 looms 
for pieces from 45 to 63 in. wide, over half of which are 
of the Jacquard type. These are arranged in thirteen rows, 
driven from seven shafts by half-crossed belts. А 20-h.p. 
enclosed squirrel-cage induction motor, controlled only through 
a star-delta switch, drives each shaft through a roller-rocker 
chain running in an oil-bath. These arrangements are shown 
in the illustrations, Figs. 1 and 2. The normal motor speed 
is 720 r.p.m., and owing to the liberal rating this is maintained 
practically constant. The shaft runs at 185 r.p.m., whence 
the looms are driven at 180 to 160 r.p.m. Between 600 
and 650 pieces per week are dealt with. The arrangement 
of shafting adopted allows of a reduction by about one- 
third of that required if the more usual plan of erecting 
it, parallel to the longitudinal axis of the looms, is followed. 
In addition, it is said that the effective lighting of the looms 
- ig more easily carried out, the risk of oil and grease being 
thrown into the work is reduced, and the operator is given 
more freedom. With individual drive these advantages are 
still more -effectively attained. The lighting of the looms is 
carried out by 40-watt half-frosted metal filament lamps in 
specially designed steel reflectors. The a ners is arranged in 
four sections, and one switch controls twelve lamps. An inter- 
esting accessory of the looms is an arrangement by which each 
thread is weighted, while in tension, by a metal carrier 
which, should the thread break, falls and closes the circuit 
through an electromagnet which effects the transference of 
the driving belt to the idle pulley. ae 

As soon as a piece is finished, it is taken to an adjoining 
room on the same floor, known as the piece room, where 
a search is made for defects. This room, which is 22 yds. 
by 26 yds. in area, is lighted by four 500 c.p. mercury vapour 
lamps provided with suitable reflectors to transform a number 
of the blue rays to red rays. These lamps are run four 
in series on 280 volts through a mercury vapour rectifier. 


Fic. 1.—ViEw Іх WEAVING SHED, SHOWING Drivinc Motors 
AND SHAFTING AT RIGHT ANGLES TO THE Looms. 


Ample ventilation is obtained by means of fourteen 24 in. 
reversible fans driven by squirrel-cage motors. Each of 
these takes about 0:3 h.p., and is started by being switched 
direct on to the 400-volt three-phase mains. The fans are 
usually run so as to induce a current of air through the 
building, but in summer time one half is'driven inducing 


'overload and no-voltage attachments. 
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AN ELECTRICALLY-DRIVEN WEAVING SHED 


and the other half forcing, so that a continuous air current 
is ensured. In summer, therefore, the building is cooled, 
and in winter the air is warmed by a complete system of 
steam heating provided by a return fire-tube boiler fitted 
with induced draught. 

A supply at 6,500 volts three-phase 50-cycles is given to 
two oil-cooled transformers in a separate part of the basement, 
which, however, is not under the control of the mill authori- 
ties. From these transformers a 400-volt three-phase supply 
is given to the mill. All the motors are supplied at this 
pressure. They are divided into nine circuits, each with its 
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Fic. 2.—V1Ew IN WEAVING SHED, SHOWING Moron-STARTEBS, 
SUSPENSION or DRIVING MOTORS, AND GEARING (GEAR CASES 
REMOVED). 


own meter, seven for the weaving shed, one for the warp 
twisting room, where a 15-h.p. motor suffices for all require- 
ments, and one for the miscellaneous applications. There 
is only one power switch. This is ironclad, and fitted with 
By a system of push- 
buttons it can be opened from a number of points through- 
out the mill. The lighting is equally balanced across each 
of the three phases, and is therefore at 230 volts. Separate 
switches control this, while there are also pilot circuits 
controlled through another switch. All the wiring is carried 
in screwed conduit. 

The miscellaneous applications of electricity include a 
goods lift driven by а 5-h.p. motor for transporting material 
to or from the stock-room and weft cellar in the basement, or 
the weaving shed on the higher floor. A room has also been 
set apart to provide а mess-room, but at present it is only 
used as a kitchen for cooking the employees’ food. A 5-kw. 
oven with hot-plates and grill, and a 4-kw. hot-cupboard 
divided into two sections, with two heats each, are provided. 
Hot water is obtained in the summer from two 18-gallon 
electric urns, but in the winter the hot-water supply is used. 
A system of inter-communication telephones and electric 
clocks is also provided. 

Most of the looms were previously used in a steam-driven 
shed, and since the change in the method of driving they 
have been speeded up by 74 to 10 per cent. The demand is 
just over 100 kw., and about 60,000 units are required per 
annum for all purposes. The charges for power are £3 per 
kw. of demand plus 4d. per unit less 25 per cent., so that 
the total power costs are approximately £600 per annum 
for driving, lighting, cooking, ventilating, &c. The cost 
of the shed including building and all the equipment, except 
the looms, was £12,300, the greater part of which was for 
the building itself. Mr. J. E. Schofield is reading a Paper 
early next year before the Yorkshire Local Section of the 
Institution of Electrical Engineers, in which some detailed 
comparative costs will be given. 

We are indebted to J. Emsley & Co., and to Mr. T. Roles, 
City Electrical Engineer, Bradford, for permission to view 
the shed and to publish this description. 


Institution of Electrical Engineers.—At the opening meeting last 
Thursday the President moved that the guarantors of the build- 
ing fund be released, as the Institution now had ample funds 
in hand. The motion was agreed to. 
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HALF-WATT LAMPS 


PAPER on high efficiency tungsten lamps, by Messrs. 
A Irving Langmuir and J. A. Orange, of the research 
laboratory at Schenectady, was read before the American 
Institute of Electrical Engineers last month. The authors 
dealt at somewhat greater length than in а previous article 
(ELECTRICAL ENGINEERING, October 9th, p. 567) with the 
causes of blackening in metal filament lamps and the present 
position of the half-watt lamp in America. С. 
The early experiments with tungsten lamps containing 
nitrogen were made with ordinary single-loop filaments of 
0:005 and 0010 in. diameter placed in long heater lamp 
bulbs. The filament was run at a temperature of 2,8509 C. 
absolute. The efficiencies were 0°65 and 0°56 watts per c.p. 
respectively, and the lives were about 90 and 800 hours 
respectively. The bulbs opposite the filaments remained 
clear, although a slight brown deposit of tungsten nitride 
collected in the upper part of the bulbs. The candle-power 
‘remained about 80 per cent. of the initial during their entire 
life, failure being due in every case to breakage of the 
filament after it had decreased considerably in diameter. 
Similar evacuated lamps gave efficiencies of 041 watts per 
с.р., but the candle-power was reduced to 80 per cent. ш 
about forty minutes, and the filaments burnt out after two 
to five hours. ‘These results indicated the. desirability of 
using filaments of large diameter, the improvement in 
efficiency being due to the relatively greater heat loss by 
convection from small wires. The life of а filament is deter- 
mined largely by the loss of tungsten by evaporation, and 
has been found to be dependent on the relative decrease in 
diameter thus produced. This evaporation in nitrogen 18, 
however, chiefly a diffusion process and probably obeys laws 
similar to those of conduction or convection of heat from 
a wire, i.e., for wires of small diameter the actual amount 
of tungsten evaporated would be nearly independent of the 
size of the wire. The rate of evaporation per unit area 
would thus be approximately inversely proportional to the 
diameter. Thus the relative lives are nearly proportional to 
the squares of the diameters. This was the reason that 
means had to be found to increase the effective diameter of 
the filament without decreasing its resistance. The method 
of winding the filament into a tightly coiled helix has proved 
more satisfactory than the use of a tubular filament for 
general purposes, thoygh special constructions have been 
adopted with advantage in some cases. With a single-loop 
filament there is always present the tendency for the current 
to overheat any parts which become thinner than the rest. 
The overheating increases the rate of evaporation and rapidly 
causes failure at these ''bright spots." Since tungsten is 
a relatively soft metal at the working temperature, it will 
sag too much if the helix is wound on too large a mandril, 
and in practice it is designed so that the amount of sagging 
during life will be perceptible, but will not be enough to 
cause too great a change in the characteristics of the lamp. 
If any part of the filament should, for any reason, evaporate 
more rapidly than the rest, this portion will have less 
mechanical strength than the rest and will sag more rapidly. 
The helix will therefore. open out wherever the filament 
becomes thin, апа this will cause increased heat loss both 
by convection and radiation, and thus prevent local over- 
heating or spotting. The use of helically wound filaments 
increases the life of the lamp many times beyond the life 
that would be obtained with a straight filament running at 
the same efficiency. This is especially true of the smaller 
sizes of wire. | 
In ordinary lamps about 20 per cent. of the energy 
radiated from the filament is intercepted by the glass and 
causes heating of the bulb. In the nitrogen lamp there is 
an additional amount of heat, ranging from 6 to 40 per cent. 
of the input, carried to the bulb by convection. Most of 
this heat is convected vertically upwards, and so the rela- 
tively small upper area of the bulb tends to become over- 
heated. Unless special precautions are taken, this over- 
heating will cause liberation of enough water vapour to 
attack the filament and cause blackening of the bulb. Thus 
if small bulbs are to be used, the filament should be placed 
in the lower part, while in addition this gives a sufficient 
surface of glass in the upper part for the deposition of the 
tungsten nitride. For this reason bulbs are often made 
with their height considerably greater than their horizontal 
diameter. By special design of the bulb, satisfactory lamps 
have been made with bulbs of only one-half to one-third as 
large а volume as that of evacuated lamps of the same 
wattage. This means that for bulbs of the same volume 
the nitrogen lamps give roughly from five to ten times the 
candle-power of evacuated lamps. The upper parts of the 


bulbs &re often 100 to 2009 C. or more, while the lower parts 
are sometimes much cooler than this, although closer to 
the filament. Several special varieties of heat-resistant glass 
have been used for the bulbs, making considerably smaller 
ones possible, as well as rendering it easier to get rid of 
water vapour. ‘Transparent quartz bulbs have been tried, 
but do not seem to have sufficient advantage over some of 
the special glasses to offset their present high cost. 

For some of the larger size lamps taking from 20 to 80 
amperes it has been necessary to devise special types of 
leading-in wires. Platinum nee been discarded entirely, 
even in the smaller sizes, and generally alloys having the 
same expansion as the glass are used. In many of the 
larger lamps the leading-in wires pass through the lower 
end of the lamp, so that they may be short, but in some 
cases they are brought in from the top. This requires more 
care in the construction of the seal if it is exposed to the 
heat from the convection currents.  Deflecting screens are 
sometimes used. 

The authors say that it may be worth while, even if no 
gain in efficiency over the evacuated lamp results, to use 
nitrogen in low-current lamps, во as to obtain better colour 
of the light and higher intrinsic brilliancy. With regard to 
the upper limit of current, a lamp taking 60 amperes and 
giving 6,600 c.p. at 0'4 watts per c.p. has been successfully 
run. As the size of filament, and therefore the current, is 
increased, a limit in efficiency of 0'2 watts per c.p. is fixed 
by the melting point of tungsten. However, unless special 
expedients are employed, the cooling effect of the leads lower 
the efficiency inversely as the pressure, but the effect is nearly 
independent of the size of wire. This is not regarded as 
being very important for lamps designed for working above 


.10 volts. 


No serious difficulty, say the authors, has been met in 


making high voltage lamps. In nitrogen at atmospheric 


pressure there is no tendency toward arcing, even at 250 
volts. Many lamps taking 6 or 7 amperes at 110 volts have 
been made up and run at 0°6 to 0'7 watts per c.p. with a 
life of over 1,000 hours. The filament temperature is 
400-600° C. higher than that of ordinary lamps, while the 
light approaches nearer to daylight in colour than any other 
illuminant except the D.-C. are and the carbon di-oxide 
Moore tube. The intrinsic brilliancy of the filament is about 
1,200 с.р. per sq. cm., compared with about 1,150 c.p. per 
sq. cm. for ordinary metal filament lamps. The light prac- 
tically never falls below 75 per cent. of its initial value, 
and generally the filament fails by fracture, while the light 
is well above 80 per cent. of its initial value. This decrease 
is due to the filament sagging and not to deposit on the bulb. 

The candle-powers given in the paper were taken in a 
horizontal direction perpendicular to the filament if that was 
in the form of a loop, and measurements have shown that 
with a helically-wound filament the distribution of light in 
а horizontal plane is almost perfectly uniform. The ratio 
of mean spherical to maximum (practically mean) horizontal 
candle-power has been found to average about 84 per cent. 
for lamps with single loops of helically-coiled wire. Projector 
lamps in which the maximum light is thrown in a given 
direction are being designed. 

The method of photometry used in the tests was to assume 
the temperature to be the fundamental variable, and this 
was determined by colour match with the Lummer-Brodhun 
photometer. The temperature was defined by the equation 
Tabs = 11,230 + (7'029—log Н) where Н is the intrinsic bril- 
liancy of the filament in international candle-power per 
sq. cm. of projected area. A number of temperature standards 
are made from well-seasoned high-voltage lamps with the 
anchors tightly pinched into the filaments so as to prevent 
variable cooling effects. The readings are determined by 
comparison with the light from a portion of a stout filament 
(say 10 mil. or 0'025 cm.), which can be accurately measured. 
As these standard lamps cannot be run at the same tem- 
perature as the nitrogen-filled lamps, a special blue glass ` 
was found, by means of which a good colour match could 
be obtained. This glass was made into screens of different 
intensity. It may be shown theoretically, and is confirmed 
by experiment that if T is the temperature of the filament 
viewed through the screens A, B, С, &c., and T, the tem- 
perature of a filament which matches the other, then 
1/T—1/T,=a+b+c, &c., where a, b, c, &c., are the constants 
of the screens A, B, C, &c. When the constants are once 
obtained, a number of standard. temperatures ranging from 
2,2509 C. to 8,6009 C. are available. 

During the discussion, Mr. J. W. Howell took exception to 
the statement that ordinary tungsten lamps fail owing to blacken- 
ing of the bulbs. This was only true, he said, of large lamps. 
The ordinary 40-watt lamp remained useful until the filament 
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broke. He had long recognised three kinds of blackening :— 
(1) Due to evaporation, which advanced uniformly during the 
life of the lamp; (2) irregular or mottled discolorations, traced 
to the presence of & residual gas; and (3) discoloration due to 
water vapour. The effect of this was different on different 
lamps, as shown by samples exhibited. Replying to the dis. 
cussion, Dr. Langmuir said that he attribu the greater 
brilliancy of the inner surfaces of the helix to cross reflection 
of the light, as the temperature there could only be a few 
degrees higher than on the outside. At very low pressures uni- 
form blackening deposits could be obtained on the glass, while 
convertion currents were set up only at higher pressures. He 
did not think that nitrogen-filled lamps would be made much 
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smaller than 500 watts, but lamps up to 25,000 or 50,000 c.p 
with ultimate efficiencies of 03 watt per c.p. could be made. 
The results of experiments had so far shown that argon was 
better than nitrogen, and as soon as this gas became available 
on a commercial scale, it would be substituted. He thought it 
could be made cheaply on a large scale. The pressure of the 
nitrogen in the bulb was about two-thirds of &n atmosphere, so 
that it did not exceed one atmosphere when in use. No advan- 
tage was indicated by using higher pressures, and in case o 
fracture of the glass, there would be more likelihood of the 
broken glass being thrown outwards. The lamps did not flicker 
on 25-cycle alternating-current circuits. 


PRESSURE RISES 


HE subject of Mr. W. Duddell's address to the 

Institution of Electrical Engineers is well illus- 
trated by some happenings on the Brighton supply 
system, where special methods have to be taken to 
meet phenomena of this kind. Before giving our 
report of Mr. Duddell’s address, we will briefly indicate 
the measures taken at Brighton, information regarding 
which has just been sent us by Mr. J. Christie (Borough 
Electrical Engineer). 

The matter arose out of a curious mishap last January 
(see ELECTRICAL ENGINEERING, January 9th, p. 25), when 
the failing of one phase of a circuit-breaker to come out on 
a bad fault caused the burning out of an earthing resistance, 
the connection to which became red hot, seared a hole in 
a lead-covered machine cable and caused another short. 
Incidentally there were heavy surges on the system. Since 


this accident the question of earthing the neutral and pro- 
tecting the high-tension mains against surging has been 
gone into very thoroughly, with the result that an entirely 
new earthing resistance capable of carrying 225 amperes has 
now been provided, the neutrals of the several machines 
being connected through oil switches to a common “ earth’ 
On the high-tension 


bus main, one machine only at a time. 


feeders and bus bars the old type of spark arresters have 
been removed and the latest type of “ Brazil’ patent horn- 
break arresters have been installed; each fitted with a carbon 
resistance in series with the earthed horn which limits the 
current to less than half an ampere. These gaps are set 
to jump at 10,000 volts, the pressure between phases being 
8,000 volts, with the neutral point earthed. In the earth 
wire a small transformer is fixed, and whenever the gaps 
spark across, а relay is energised which rings a bell on the 
switchboard. Some of the machines are large induction 
motors of 1,500 h.p., started. direct off the high-tension bus 
bars, and frequently, when these machines are started up, a 
slight surge takes place which rings the bell, proving that 
for years the cables and end windings of the machines must 
have been subjected to considerable stresses which have not 
hitherto been noticed. This device acts as a most efficient 
"safety valve ” to the whole system, and will doubtless tend 
to prolong substantially the useful life of the whole plant. 


The address by Mr. W. Duddell, F.R.S., last Thursday, was 
illustrated by numerous experiments, and was given to one of 
the largest and most enthusiastic audiences that has ever filled 
the lecture theatre of the Institution. The address will appear 


. one per second may be set u 


water analogy. 


in full in the Journal of the Institution of Electrical Engineers 
on December lst. ! 

Тһе pressure rises dealt with were those which occur in the 
normal working of plant, and wete divided under three 
headings, as those due to resonance, switching, and arcs and 
sparks. In connection with the first, he pointed out that there 
could hardly ever be resonance with the fundamental, because 
the capacity current of the cables was much smaller than the 
short-circuit current of the generators. It often eppen, how- 
ever, that resonance may be obtained with the fifth or higher 
harmonics if these are present. Although in most modern 
machines a good wave form is obtained, yet there are numerous 
old machines, in which the higher harmonics are present, still 
in use. With a star-connected three-phase machine it is generally. 
said that no third harmonic is present, and this is true as 
regards the lines, but these harmonics may be present between 
the lines and earth, so that it is not safe to assume that there 
is no possibility of resonance. Again, the effect of varying the 


‘speed of a generator connected to the mains may cause resonance 


at particular speeds. A special case not sufficiently referred to 
in available literature, said Mr. Duddell, is the possibility of 
resonance due to switching off a motor or ro at the end of 
a long line, by tripping the switch in the distant station. 
Another case which has been known to arise is that of resonance 
of a thirteenth harmonic in the circuit of an unloaded instrument 
transformer connected to an earthed star-connected three-phase 
system.’ Illustrations of these phenomena, showing how great 
me be the voltage rises, were experimentally demonstrated. 

ith regard to switching, the rises due to switching off a 
self-induction or switching on a capacity are well known, but 
the action of the switch contacts is often very uncertain, giving 
varving charging and discharging effects, as was shown by the 
oscillograms. hen switching off an inductive circuit containing 
iron, there are several sources of loss, eddy currents, hysteresis, 
&c., which tend to damp out the rises, but if no metal is present 
then these losses are absent, so that the capacity or self- 
induetion of cables may prove of importance even though their 
values may be small. Owing to reflection of the pressure waves 
at the end of a long unloaded line, very great rises may be 
experienced, but a small load on the end will prevent their 
occurrence. Another effect is the localisation of pressure on the 
end coils of machines. The leads from machines’ to their 
switches should be as short as possible, as oscillations having a 
high frequency and steep wave-fronts may be set up. Although 
they are too small to do much damage, yet, if they persist for 
any length of time, the insulation on the end turns of the 
machines may be punctured. 

The R of pressure rises resulting from arcs and sparks 
are rather obscure. The arc has a tendency to “shut the current 
off with a snap," and so rapidly reduces the current, but all the 
causes tending to put out the arc are far from being properly 
known at the present time. In certain cases where capacity and 
self-induction in parallel with a spark gap can be fed through 
self-induction, intermittent surges having frequencies as low as 
, and these may prove very harmful 
to the system. "The instability of the arc was illustrated by a 
In this water is allowed to flow through a valve 
held down by an electromagnet, against a spiral controlling-spring, 
and an indicating tube connected to the system shows violent 
fluctuations in water pressure. If one takes the musical arc and 
arranges it so that it will just not resonate to a particular note, 
then if a hydro-carbon vapour he introduced into the arc it will 
be found that the note can be produced. This may have some 


_ bearing on breakdowns of cables laid in bitumen, &c., where 


hydro-carbon gases are always present. Another important effect 
which should not be overlooked, is that due to the presence of a 
magnetic field, which may also cause an arc to resonate at a 
certain frequency, whereas if such a field is absent no such 
effect, occurs. 

It has been said that no pressure rises take place when a 
circuit is opened by an oil switch, but it has been found that 
when small currents, for example, the magnetising current of a 
transformer, are switched off through an oil switch, very great 
rises may take place, although with larger currents no rises 
t&ke place at all. This phenomenon has so far not been ex- 
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lained. Similar effects are found when a fuse blows, especially 
if it is a fine one, for then no vapour is formed, and a complete 
rupture of the circuit may take place within half a cycle. Very 
complicated surges may take place in these cases. It is also im- 
portant that there should be no capacity between the switch 
contacts, ‘as the effect of this is to suppress the arc more quickly, 
and to give greater pressure rises. An important effect due to 
short circuits on a transmission line was then shown. A short 
line in the lecture theatre was fed at 5,000 volts. When 
suddenly switched on, the pressure rise at the far end was suffi- 
cient to bridge a three-eighth inch gap. А model line, ОЕ 
of induction coils and capacities slightly larger than they woul 
be in practice, was similarly treated ; when a fault was put on 
at the generator end, a rise in pressure from 200 to 1,000 volta 
was shown. Very large rises due to periodic short circuiting of 
the line through a relay connected to different points were also 
demonstrated. In conclusion Mr. Duddell emphasised that 
enough was not known as to why big current arcs snapped 
out, although no pressure rises might result. It was possible 
that the magnet field in which they were had something to do 
with the case. 


CRYSTALLISATION EFFECTS IN TUNGSTEN 
FILAMENTS 


1 the course of a Paper on the tungsten lamp and its 
development, read by Dr. À. Lederer during the summer 
before the Austro-Hungarian Union of Electricity Works, 
some interesting particulars were given as to the crystallisa- 
tion effects produced by continued usage upon tungsten fila- 
ments. With pure tungsten filaments, writes Dr. Lederer, 
a disadvantageous crystallisation phenomenon has been ob- 
served to take place, more especially if alternating current 


Fra. 1.—Squrrtep Pure TUNG- Fig. 2.—THE SAME FILAMENT 
STEN FILAMENT BEFORE AFTER 600 Hours on AL- 
USE. TERNATING CURRENT. 


is employed. It is a well-known fact that it is not necessary 
п order to crystallise a body that it should be melted ог com- 
pletely dissolved, but mechanical and thermal influences 
suffice to bring about this modification. In the case of 
tungsten incandescent filaments which are exposed to very 
high temperature, crystallisation takes place in a compara- 
tively short time. When used with continuous current the 
thickenings and wrinkles appear only in а longitudinal 
direction. When burnt on A.-C. the adjacent surfaces, owing 
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Fic. 3.—Pure Tuncsten FILA- 
MENT AFTER 1,000 Hours 
ON CONTINUOUS CURRENT. 


WITH ADDITION OF RARE 
EARTH METALS AFTER 1,000 
Hours ON ALTERNATING 
CURRENT. 


to the dynamic influence of the surrounding field, are sub- 
jected to a sliding movement, which, if it takes place in a 
direction perpendicular to the axis of the filament, causes 
considerable displacement of some parts of the filament, which 
eventually lead to their being separated. It has been found 
that this drawback may be avoided by certain additions 
of compounds of the rare earth metals (see Austrian patent 
No. 41,247/06, Westinghouse Metallfaden Glihlampenfabrik). 
With such additions the tungsten incandescent body may be 


Fic. 4.—TuNGsTEN FILAMENT | 


used equally well with alternating as with continuous current, 
be it filament or wire. In this connection,.an essential im- 
provement of the squirted filaments, with such additions as 
regards their mechanical structure, may be mentioned, such 
filaments being quite ductile in the cold state. It is weil 
known that this displacement due to orystallisation also gave 
considerable trouble in the earlier days of tantalum lamps 
run on alternating current, and microphotographs of filamente 
thus affected have been reproduced in ELECTRICAL ENGINEER- 
ING (Vol. I., pages 109, Jan. 17th, and 158, Jan. 24th, 1907). 
In order to illustrate the differerices in the conduct of various 
types of filaments, some microphotographs of tungsten filament 
are given. Fig. 1 represents an ordinary squirted tungsten 
filament previous to being burnt, and Fig. 2 shows the same 
after 600 hours on alternating current. Photographs of the 
same filament after 1,000 hours' burning showed the charac- 
teristic displacement of part of the filament referred to above. 
The effect of continuous current is shown in Fig. 3, which 
represents a filament after 1,000 hours' burning. Fig. 4 shows 
а squirted filament with an addition of rare earth metal 
after 1,000 hours’ burning without any detrimental displace- 
ment, in spite of alternating current having been used. The 
effect does not seem to be produced to any extent in wire- 
drawn filaments, even on alternating current. Microphoto- 
graphs show a loss of the brightness caused by the drawing 
and a mottled appearance somewhat similar to. Fig. 4, but 
without any breaking Up effect. 


CORRESPONDENCE 


SCHOOL LIGHTING. 
To the Editor of ELECTRICAL ENGINEERING. 


Sir,—I have to thank you for the notice of my Paper in 
ELECTRICAL I,NGINEERING dated November 13th, 1915, but must 
quarrel with you over the statement that I am in error in stating 
wnat metallic filament lamps are more affected by variations in 
voltage than are carbon ones. lf you will refer to the Paper, 
you will notice that 1 was particular in stating that variation 
would be more pronounced on flickering voltage circuit. By 
flickering I do not mean permanent pressure charge, but the 
rapid voltage flickers that frequently occur when the station 
regulator is not working properly. I have experimented largely 
with all kinds of lamps, and have published elsewhere the fact 
that the resistance of tantalum, tor instance, increases from 
158-850 microhm per cm. cube when the lamp is running, 
thus making for inherent regulation. I was led to the remark re 
flickering when testing a large batch of both carbon and metal 
lamps; the pressure through some cause was varying very 
rapidly, and the effect was most pronounced in the case of the 
metal lamps. The flickering has been observed on alternating- 
current circuits, and it can only be due to the difference in 
specific heats, that of carbon being roughly 10 times that of 
tantalum. The time lag in switching on in the case of a carbon 

lamp is also probably due to the same cause. 

Trusting that you will make this matter, clear. 
Yours, &c., 
D. Н. Ocrey. 
Royal Technical Institute, 
Salford, Nov. 17th, 1913. 


[We are glad to hear of Mr. Ogley's experiments. We are 
really quite in agreement with him, but we were a little at cross 
purposes, as we had in mind the slower variations of voltage 
which undoubtedly affect the carbon lamp more than the metal 
filament lamp. The question of speed of response, which pre- 
dominates in the case of the quicker variations referred to by 
Mr. Ogley, is a different matter.—Ep. E. E.] 


Standardisation of Plugs.—At a Council Meeting of the 
Incorporated Municipal Electrical Association, on Friday last, 
the question of the standardisation of two-pin plugs and 
other small appliances in common use by the general public 
was brought up for consideration, and a sub-committee was 
uppointed to deal with this matter. Mr. A. C. Cramb, of 
Croydon, was appointed Hon. Sccretary of this Committee. 

Metal Filament Lamp Patents.—An error occurred in the 


article on '' Metal Filament Lamp Patents " which appeared 


on page 627 of our last issue. Claims 1 and 2 to Patent 
No, 21,513*/06 should read as follows :—(1) The method of 
working tungsten, which consists in subjecting the metal in 
a coherent form to the action of heat while it is being 
operated on or manipulated. (2) The method of working 
tungsten which consists in heating the coherent metal bv 
means of an electric current while it is being operated on 
or manipulated. 
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THE INSIST ON SWITCHGEAR 
PRODUCT OF ES ur , diei m 
LONG IG ВАМІ | IGRANIC ELECTRIC Со: 110. 
SPECIALISATION | LONDON and BEDFORD 


A NEWaTWO-RATE TARIFF SYSTEM 


ES a Paper read before the Birmingham Local Section of 
the Institution of Electrical Engineers on Tuesday, 
Mr. H. H. Perry described a proposed two-rate system of 
charging in which time control is dispensed with and an 
automatic switch is used to change over from one motor to 
another, according to the magnitude of the load or the 
proportion of lighting to power and heating. The construction 
of the switch is shown in Fig. 1. An ordinary single-pole 
change-over switch is employed, one arm of which is attracted 
by the lighting-circuit current. It is freely pivoted about 
its centre, and a balance weight is provided, the position 
of which is adjusted to give any proportion of the consumer's 
lighting between, say, 5 per cent. and 25 per cent. at the 
low rate. 

Auxiliary contacts are provided for maintaining continuity 
of the circuit when changing over. The switch is normally 
on the low-rate side, and two of the ordinary stock pattern 
of meters are employed. The loss in the instrument is 
about 4 watts for continuous current and 8 to 10 watts 
for alternating current. In the case of a consumer taking 
practicallv all his current for lighting, with no separate 
circuit, all the current passes through the high-rate meter 
or the low-rate meter, and the switch is adjusted by the 
balance weight or by the air-gap, so that all currents less 
than a given fraction of the maximum current are registered 


Fig. 1.—GENERAL ARRANGEMENT OF 
SWITCH. FOR INDEPENDENT 


Power Стасоїт. 


on the low-rate meter. When a separate power circuit is 
used the connections are arranged so that the low-rate meter 
will register the whole of the power load, and up to 25 per 
cent. of that required by the lighting, when the switch is 
on one side, and when the switch ів on the other side the low- 
rate meter will meter the power only, and the high-rate 
meter only the lighting. Another arrangement is shown in 
Fig. 2. So long as the power system is in use, the low-rate 
meter will meter all power and any desired proportion of the 
lighting, since the pull of the magnet is neutralised to the 
required extent. Otherwise the operation is the same as in 
the last-mentioned arrangement—that is to say, the lighting 
reverts to the high-rate meter after 5-25 per cent. has been 
exceeded. 

Mr. Perry argues that dene the heating pesk, assuming 
that there is one only, does not coincide with the чыны 
peak in magnitude and length of time, this arrangement shoul 
prove acceptable, as the mere granting of a low flat rate for 
power by many authorities is an admission that the diversity 
factor is large enough to allow the coincidence of double 
peaks to be ignored. It has the advantage of giving to the 
consumer the facilities for using many useful appliances from 
the existing lighting circuits at a low rate, and the load so 
provided should do much to improve the load factor. 

In an appendix methods of using the switches in conjunction 
with one meter with sub-divided coils are suggested. 


Fic. 2.— CONNECTIONS - 


JOINTLY-OWNED MUNICIPALYAND COMPANY 
ELECTRICITY WORKS 


ROM time to time, allusions have been made to those 
electricity works and electric power systems in Germany 
in which the ownership is vested partly in the hands of 
the local authorities concerned and partly in companies, both 
of whom are represented in the irre cage of the concern, 
and particular interest therefore attaches to a report on the 
subject by Sir Francis Oppenheimer, Commercial Attaché to 
his Majesty’s Embassy at Berlin, which has just been issued. 
The report is ' No. 685 Miscellaneous Series, Diplomatic and 
Consular Reports," and may be obtained under this title 
from Messrs. Wymans & Sons, Ltd., Fetter Lane, London, 
E.C., for the price of 2d. It explains clearly the various 
methods employed in Germany for arranging for a joint 
interest in electric power undertakings by private concerns 
and public bodies, setting forth the reasons which led to this 
policy, the advantages to be derived from it, and the mistakes 
to guard against. Fifteen such undertakings are dealt with. 
The largest of these is the Rheinisch-Westphülisches Elek. 
trieitátswerke, the total share and debenture capital of 
which approaches £5,000,000, and in which no less than 
sixteen Local Authorities have large holdings of shares. The 
various undertakings supply electric light, power and tram- 
ways, several are in mining districts, and, moreover, the 
possibility is not excluded of arrangements being made 
in the future for thé supply of main railways, as these are 
gradually electrically equipped. | . 
Comparing tbe conditions in Germany with those obtaining 
in this country, there seems to be no reason why, in many 
cases, similar arrangements could not be arrived at advan- 


. tageously here, by amalgamations of existing electricity 


undertakings. 


The Future of Electricity Supply.— Mr. J. A. Robertson, in 
his inaugural address to the Scottish Section of the Institu- 
tion of Electrical Engineers on Tuesday of last week, referred 
to the tendency towards the concentration of power generation 
in large central stations, which was largely duc to recent 
improvements in the steam turbine and the development of 
high-tension multi-phase transmission. He looked to the 
internal combustion engine for higher efficiency in fuel utilisa- 
tion, but preferred the producer gas engine to the Diesel 
engine on account of the dependence of the latter mainly 
on foreign fuels. It was possible a portion of the heat now 
wasted in the exhaust might be recovered by means of 
suitable boilers. With a combination of this kind he thought 
that the present efficiency of about 15 per cent. might be 
raised to about 25 per cent. He did not think that the 
backward state of the power industry was as much due to 
restrictive legislation or municipal obstruction as was gener- 
ally supposed. We have to face, he said, the position that 
these undertakings are already in operation, and the problem 
of cheap supply for all purposes will not be solved by 
purchasing а municipal station here or supplying in bulk 
elsewhere. The question is too big to be dealt with by 
isolated arrangement, and while co-operation between the 
various local authorities themselves and between local authori- 
ties and power companies may require to be entered into as 
а teraporary expedient, the ultimate solution must come from 
a scheme dealt with on broad national lines, and would 
justify the appointment of a commission by the Government 
to investigate the whole question, with special regard to 
suitable generating centres, economic radius of supply, 
standardisation of voltage, and the purchase of existing 
interests. Passing on to technical matters, he advocated two- 
wire and not three-wire distribution, commented on the 
increasing use of central station batteries, the possibilities 
opened up by the Edison battery for road traction work, and 
the directions in which heating and cooking plant is 
improving. 
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(Thes Patent Hecord ss compiled by our own Editorial Staff and з Strwtly Copyright.) 


Specifications Published November 13th, 1913 


A full list of these was published in our last issue. T'he following 
are abstracts of some of the more important specifications. 


Names in italics indicate communicators of inventions from abroad. 


19,006/12. Metal Filaments, &c. H. Kast. Metals and 
metal oxides are obtained in a minutely divided state by heat- 
ing the metal salts of the nitro-phenols till the metal or oxide 
separates itself. The salts may diluted before heating with 
indifferent substances, or mixed with oils, fats, tars, &c. 

25,861/12 Kettles. А. Е. Berry. Ап internal heating 
element is arranged to retain some liquid when the kettle is 
tilted. The element may be made hollow, so as to emit a sound 
should the liquid fall below a certain amount. It may also be 
provided so that liquid cannot be poured out unless the heating 
circuit is opened—this may be effected automatically by tilting 
the kettle. Nine figures. 

25,940/12. Current Indicator for Heating Apparatus. A. F. 
Berry. An indicator to show whether high or low heat is on 
consists of a resistance with + temperature coefficient and in- 
.dicating lamp in series, connected in parallel with a resistance 
whose value diminishes with mechanical pressure and increasing 
temperature. The mechanical pressure is obtained from the 
expansion of the other resistance. Alternatively, the latter re- 
sistance may be in shunt to the lamp alone, or the lamp may 
simply be in parallel, with a constant resistance. Six figures. 

25, /12. Alternators for Wireless. E. GIRARDEAU. А ге- 
sonance alternator for stations using a singing spark has a 
short-circuit current less than the normal current which the 
armature can withstand. The construction is similar to that of 
an induction motor, and the total sectional areas of the field 
and armature copper are approximately the same, so that the 
emission of signals is effected by varying the exciting current 
owing to the reduction of the selt-induction of the field winding. 
One figure. 

27,348/12. Astatic Electro-Dynamometers. J. Т. Inwrv. Two 
coils on the horizontal axis are connected so that the fluxes 
oppose. In the resulting radial flux is a coil with its centre on 
the axis of the two coils, and with its plane vertical and free to 
rotate about a vertical axis. This coil is wound so that the 
currents pass the same way up the sides and down the centre. 
The torque is measured in any well-known way. Four figures. 

28,929/12. Conduit Fittings. J. Н. Jackson. The movable 
member of the coupling is made eccentric exteriorly and the 
socketed fitting formed with the companion interior surface 
eccentric. Ten figures. 

1,207/13. Pressure Regulation. А. Н. OrwsrFAD. Ап addi- 
tional machine is connected across the field winding, or in shunt 
with a series resistance to it, of the generator iE exciter). The 
excitation of the additional machine is controlled by an automatic 
regulator. Two figures. 

‚4532/15. Telegraph System Unaffected by Static Discharges. 
Siemens & Haske. High-frequency currents are used in the 
signalling circuit. This is normally closed and emitted through 
choking coils. The signalling currents work a special design of 
vibration relay. One figure. 

15,498/13. Vehicle Brakes. Е. V. Нлртғовр. The brakes 
are worked by a high-speed reversible motor through reduction 
gear, link-work, counter-shaft, and friction clutch. The braking 
power is automatically cut off when a predetermined braking 
effort is exerted. At the same time the motor itself is braked. 
Four figures. 

15,674/13. Wireless Telegraph Receivers. J. С. BALSILLIE. 
A receiver consists of a looped circuit with one leg containing a 
reactance variometer and an adjustable condenser, while the 
other contains an adjustable condenser only. Across this con- 
denser is an adjustable oscillation circuit connecting with the 
detector circuit, which includes an adjustable condenser in parallel 
with a telephone and in series with a quantity detector. Two 
oscillation frequencies may be used, one for dots and one for 
dashes, if the connections are slightly modified, but in each case 
the group frequency is the same. Three figures. 

pecifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southamptos 
Buildings, London, W.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patents will 
appear in our next issue. 

Arc Lamps: Oxon, 2,125/13. 

Distributing Systems, &c.: RovriN [System employing motors 
controlled synchronously from a distance] 13,084/13. 

Dynamos, Motors, and Transformers: Puatsant, 26,177/12; 
Scorr [Coil winding machines] 3.516/15; HowonrH (Ryder) 
9,070/13; A. E. С. [Cooling] 16,391/13; SigMENS Dynamo 
Works and Taytor, 16,526/13. 

Electrometallurgy and Electrochemistry: Von RECKLINGHAUSEN, 
HELBRONNER, and Henri [Vapour electric apparatus] 15,490/13. 


Heating and Cooking: Simptex Conpurrs and TAYLOR 
Өе 24,586 / 12. | 

Ignition: Burton and Yates, 6,434/13. 

Switchgear, Fuses and Fittings: PINKERTON and Wason 
[A.C. and D.C. motor starters] 21,974/12; STERLING TELEPHONE 
Co. and Beru [Contact breaker for bells, &c.] 24,459/12; 
B. T.-H. Co., Garton and Watson [Regulating mechanism for 
distributing systems] 27,758/12; Coventry and Вознтом [Con- 
duits] 28,979/12; Hirst and Саѕн [Indirect lighting shades 
and reflectors] 29,348/12; B. T.-H. Co. (С. E. Co., U.S.A.) 
[Circuit breakers] 4,945/15; Exec. & ORDNANCE Accessories Co. 
and Номкш, [Fuse-holders] 5,836/13; Gwynn and CLERK 
[Reflectors] 10,152/13; JAKOBSEN and J&xsen [Combined switches 
and plug contacts] 14,330/13; Lerrxer [Switches] 21,751/13. 

Telephony and Telegraphy: Siemens Bros. & Co. and 
PetitHory [Lamp jack strips] 25,237/12; Masorana [Wireless 
telephony] 10,153/13. ; 

Traction: Forrrst [Motor casings for tramcars, &c.] 
26,414 / 12. 

Miscellaneous: $остн MET. Gas and SOMMERVILLE [Lighting gas 
burners] 26,156/12; Mason and Smita Mason & Stevens [A.C. 
solenoids] 26,935/12; FarRBROTHER (Vesta Accumulator Co.) 
[Adjustable electric lamps] 29,698/12; Fowxer [Signalling dis- 
agreement between engine control gear and order telegraph 
indications] 3,266/13; Kraus and Оррем [Electrostatic separators] 
6,536/15; Netson [Mine signalling] 11,166/13; HEDLUND тарк 
ferring pressure rom rigid bodies to insulators] 16,262/13; 
Bruns [Remote control of valves electromagnetically] 18,526/13 ; 
Азн [Rat-traps] 19,496/13. 


. The following Specifications are open to Inspection at the Patent 


Otfice before Acceptance, but are not vet published for sale. 

Dynamos, Motors, and Transformers: SrEMENS-SCHUCKERT. [Oil- 
insulated transformers, &c.] 24,117/13; [Geared A.C. motors] 
24,126/13; ScHERBIUS [Transformers] 24,212/13 and 24,306/13. 

Electrochemistry: Rossi [Electrodes for production of nitric 
oxide] 23,959/13. 

Ignition: Siemens & HarskE (Spark plugs] 18,924/13. 

Miscellaneous: WurtrHEAD & Co., A.-G. (бутово іс steering for 
ро 18,859/15; O’Kerenan [Synchronised electrically con- 
trolled clocks] 23,570/13; Sizmens-Scnuckerr. [Driving of rota 
printing-presses and paper calendering machines] 24,017/13. 

The following Amended Specification may now be obtained. 

Miscellaneous: A. McNas [Temperature indicators] 14,653/13. 


Opposition Entered to Grant of Patent 

2,546/13. Visual Mines’ Shaft Signals. J. CLose. Visual 
signals are given by local batteries at the pit bottom and 
winding-engine house through switches controlled by pull wires 
or [ор (ELECTRICAL ENGINEERING, Mining Section, Oct. 2nd, 
р. ). 

Expiring and Expired Patents 
The following Patents expire during the current week, after a 
lite of fourteen years :— 

25,476 of Nov. 24th, 1899. Colour Screens. A. Durron and 
W. M. Garpner. The claims cover the use of coloured screens 
or reflectors, or a combination of the two, so selected as regards 
colour and tint as to make the light resemble daylight. The 
addition of a cupric salt to the glass is covered. 

23,501 of Nov. 24th, 1899. Vacuum Tube Lighting. W. L. 
Wise (Moore Electrical Co., U.S.A.). The tubes are excited 
directly, or through a transformer, by high-frequency currents 
having as nearly as possible a flat-topped wave. An alternator 


to effect this has the rotor and stator teeth so proportioned that 


the total magnetic flux is approximately always the same. The 

terminals of the tube are made of metal foil so as to increase the 

capacity, which may be supplemented by condensers. 

The following are the more importaat Patents that have become 
void through non-payment of renewal fees. · 

Distributiug Systems, Cables and Wires, Insulating Materials, 
&c.: Sremens Bros. (Siemens d Halske) [Fault indicating and 
signalling between central and sub-stations of distributing 
system] 15,898/08; B. T.-H. Co. (©. E. Co., U.S.A.) [Pressure 
ыо 16,299 /08. 

ncandescent Lamps: Н. Коте, [Paste for uniting metal fila- 
ments to leading-in wires] 15,462/05. 

Switchgear, Fuses and Fittings: W. J. Davy (Thermal circuit 
breakers] 15,936/08; T. J. and E. Rorre ну switch] 
15,949/08; E. Garsipe (Motor starter] 16,126/08. 

Traction: A. N. Connetr [Points for conduit tramways] 
15,590/05; E. A. MITCHELL [Surface contact switch] 17,532/07. 

Miscellaneous: W. L. Wise (A-G “Magneta,” Switzerland) 
[Secondary electric clock escapements] 15,460/01; [Master clock 
escapements] 15,461/01; SiEMENS Bros. (Siemens d: Halske) 
[Remote indications of compass readings by bolometer type in- 
HEU 16,979/02; A. $мттн and C. Sovurman [Weighing] 
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ANNOUNCEMENTS RELATING TO PATENTS. 


Small Prepaid Advertisements with regard to Patents, d&c., 
are inserted on this page, facing our Patent Record, at 1d. per 
word (minimum 5s.); three insertions for the price of two. 
Rates for displayed and card advertisements on application. 

Advertisement matter, accompanied. by a remittance, should 
be addressed to the Kilowatt Publishing Co., Ltd., 203 Temple 
Chambers, London, E.C 


PATENTS. “Improvements іп or Appertaining to ADDING 
MACHINES.” Тһе Proprietors of THe Duprex ADDING 
Macuine Co.'s British Patents Nos. 23,890 of 1907, 10,663, 
10664, 10,665, 10,666, and 10,667 of 1908, are desirous of 
licensing them to British Manufacturers on reasonable terms to 
ensure their manufacture and development in Great Britain, or 
of selling the patents outright. For full information address 
inquiries to W. P. THompson & Co., Chartered Patent Agents, 
6 Lord Street, Liverpool. 


The Proprietor of the Patents Nos. 24,702 of 1908 and 24,708 
of 1908 for "Improvements in and relating to ELECTRIC 
FUSIBLE CUT OUTS” and “Improvements in SEAL FAS- 
TENINGS," is desirous of еы into arrangements by way 
of license and otherwise on reasonable terms, for the purpose of 
exploiting the same and ensuring their full development and 
ractical working in this country. All communications should 
be addressed in the first instance to :—Haseltine, Lake & Co., 
Chartered Patent Agents and Consulting Engineers, 28, South. 
ampton Buildings, Chancery Lane, London, W.C. 


REMOVAL. 


Mr. J. G. LORRAIN, M.LE.E., 
M.I.Mech.E., Chartered Patent 


Agent, has removed his office from Norfolk House, Norfolk 


Street, Strand, W.C., to 
Staple Inn Buildings, High Holborn, London, W.C. 


John E. Raworth, 


Suesn Anne's Chambers, Chartered Patent Agent 
30, Broadway, Westminster, London, S.W. 


QUESTIONS AND ANSWERS 


BY PRACTICAL MEN 


RULES. 


QuEsTIONS : We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
пал or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies tn this column. 

ANSWERS: A fee of 10s. will be paid for the answer which 
we consider shows the greatest merit, and 5з. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 


award, or to accept only one reply, if, in his opinion, the answers. 


received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “пот de plume,” but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1,365. 
When a turbine is running, what are the indications of trouble 
with the blading '—J. О. 
(Replies must be received not later than first post, Nov. 20th.) 


ANSWERS TO No. 1,363. 

‘An Otis elevator designed to lift 2,000 lb. is used for pas- 
sengers only, and at times, with only two or three persons on, 
will not travel at more than half speed. At other times, when 
the car is run down to the limit switch, the potential switch will 
drop off. A short time ago, whilst the car was on its downward 
journey (with six persons on), a sudden drop of about two feet 
was experienced, and on examination the rope was found to 
have dropped over the side of the drum. What is the cause of 
slow running? Why did the rope drop off the drum?—C. W. A. 
(Western Australia). 
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The first award is given to “L. Y. T.," who writes as 
follows :— 

Without further information as to the method employed 
for controlling the rate at which the starting resistances are 
cut out, it is only possible to indicate one or two directions 
in which the trouble may lie. If there is & series of clapper 
switches or contactors which cut out sections of the resist- 
ance successively as the back E.M.F. of the motor risee 
or a8 the current decreases, it is possible that when the lift 
is lightly loaded the motor starts getting up speed so quickly 
that some of the contactors or the relays controlling them 
have no time to act, or due to their bad adjustment, come 
on in the wrong order, and thus part of the resistance is left 
in circuit, causing the motor to run at & low speed. Another 
possible explanation is that when the lift is lightly loaded, 
the current taken is not sufficient to hold the magnetic brake 
off. This can probably be remedied by adjusting the spring. 
The tripping of the potential switch by the limit swite 
is possibly due to wrong connections. The dropping of the 
rope off the side of the drum is & serious matter, and is 
most likely due to the drum being out of line owing 
to faulty erection or subsequent subsidence. 


No other award is made. 


i 


Electricity as a By-Product.—Under this title a Paper was 
read at the annual general meeting of the Institution of 
Municipal Engineers on Nov. 7th, by Mr. R. J. Spencer- 
Phillips. He showed that with a load factor of about per 
cent. the total cost of production (excluding management, offices, 
&c.) of electricity may be about 0'364d. Some instances in 
support of this figure were cited, and the conclusion reached 
that, wherever there are mills or factories, in however small a 
town or district, it would appear sound policy for the local 
authority to undertake the supply of electricity, and, if possible, 
by entering into an үне with the owners, to put down the 
necessary plant actually in the building itself. There would be 
then the course open of either installing an up-to-date boiler 
plant with back-pressure turbines, and selling both electrical 
energy and low-pressure heating steam, or if, as might well be 
the case, a mill already had a suitable boiler plant, an arrange- 
ment might be grin upon by which payment is made for the 
use of the steam between 150 ib. pressure and 30 lb. pressure, or 
whatever the required range may be. The electrical ener 
produced by this steam would then be sold, and the steam its 
returned to the mill at the e has back pressure. The elec- 
tricity so obtained could be sold at a low figure. 


The. Present Outlook in Electrical Engineering.—Mr. G. 
Marshall Harriss gave the Chairman's address at the openin 
meeting of the Dublin Local Section of the Institution o 
Electrical Engineers on Friday last. Reviewing the progress of 
the electrical industry in Dublin, he considered it highly satis- 
factory in spite of the local labour trouble. The Tramway Com. 
pany, which had been most violently attacked by the strikers, 

ad suffered the least. On the technical side there was nothing 
sensational to note, but the flexibility and adaptability of elec- 
trical methods were being recognised in fresh directions every 
day. Municipal authorities were standing in the way of expan- 
sion, ав witness their vigorous and successful opposition of the 
Power Bills. The electric tramways of the kingdom had not 
much increase of mileage to show for the past year, but the 
number of passengers carried had increased by 220 millions, while 
the number carried by the railways had fallen. There was a 
tendency towards better and heavier equipment, and the use of 
phosphor-bronze in place of hand-drawn copper was now common. 
In the generation station, owing to continued increase in the 
price of coal, economies hitherto neglected as not worth troubling 
about were now being carefull studied. Higher steam pressures 
and greater superheats were being considered, and the speaker 
viewed with some apprehension the movement in that direction. 
The gas-fired Bonecourt boiler promised to revolutionise costs in 
the boiler-house. In spite of elaborate methods of keeping 
accounts and records, he thought many engineers were workin 
in the dark as to the amount of money spent in the upkeep of 
machinery. It was difficult to decide as to what extent it was 
economical to spend money on the upkeep of a particular 
machine. Records of repair work should be more complete, and 
he advocated a special repair and depreciation account for each 
unit. Dealing with the status of the electrical engineering profes- 
sion, Mr. Harriss considered that the alteration to the Rules of 
the Institution of Electrical Engineers providing for the graduate 
class and for the examination of candidates had done a certain 
amount of good, but the fact remained that, legally, engineering 
was a trade and not a profession. As engineers we had no 
standard of qualifications and no legal rights. The medical 
profession sixty years ago was in precisely the same predicament 
as the electrical one to-day. The Medical Act of 1858 showed 
what had been done in their case, and what was necessary to be 
done for the electrical engineer. The way to raise the status of 
the engineer was to make his profession recognised by the law, 
and the Medical Act showed us how to do it. 


ELECTRIC TRACTION NOTES | 
B 


In connection with the recent proposal to purchase the 


Stirling electricity and tramways undertakings, the Borough 
Electrical Engineer, Borough Surveyor and Town Clerk have 
prepared a report dealing with the proposition that the 
Corporation should purchase the existing Tramway Company 
and convert the lines to electric traction, at the same time 
carrying out certain extensions. The estimated expenditure 
on the reconstruction and extension work is put at £63,100, 
to which is added £12,000 as a fair price for the horse tram- 
ways undertaking, and £8,000 for the necessary Parliamentary 
and other expenses, making a total of £78,100. This estimate 
is based upon current being charged at 14d. per unit for the 
first 100,000 units per annum; 124. for the second 100,000 
units per annum; and ld. per unit for all over 200,000 units 
per annum. 

A special meeting of the Greenock Corporation has decided 
against the proposal to purchase the undertaking of the 
Greenock & Port Glasgow Tramways Co. 

According to the Standard, some officials of the Victorian 
Government Railway Department are coming to London to 
inspect the electric railway system. 
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TELEPHONY AND TELEGRAPHY 
(NCLUDING WIRELESS) 


Yesterday's Times made the interesting announcement 
that the Post Office are proposing to extend considerably 
the utilisation of automatic telephone exchanges. It will be 
remembered that the initial experiments were carried.out on 
three exchanges, viz., G.P.O. (official switch), Epsom and 
Hereford. Now it is announced that ten additional exchanges 
are being equipped for automatic working, and that some will 
actually be in operation in the course of a few months. 
The largest of these will be at Leeds, which will be equipped 
' on the Strowger system for 6,800 lines. А 5,000-line auto- 
matic exchange is to be equipped at Portsmouth, and the 
remaining exchanges on the automatic system will be New- 
port (1,800 lines), Accrington, Darlington, Stockport, Grimsby 
and Paisley (about 1,000 lines each), Dudley (500 lines), and 
Chepstow (65 lines). 

The petition for extension of life of Е. Ritchie's patent 
No. 24,048/99, which is the chief patent dealing with the 
telewriter, came on for hearing yesterday before Mr. Justice 
Warrington, and is still proceeding as we go to press. The 
petition is brought by the National Telewriter Co., Ltd. 

Tho second of tho series of Advanced Lectures on Wireless 
Telegraphy which Mr. J. St. Vincent Pletts, A.C.G.I. (Chief 
of the Patents Department, Marconi's Wireless Telegraph 
Co., Ltd.), is giving at the City and Guilds (Engineering) 
College, was delivered on Thursday evening last. Mr. Pletts 
briefly dealt with the early work of Hertz, Branly and 
Marconi. Nobody quite knows, he said, why such a great 
benefit is derived from earthing one pole of the Hertz 
oscillator and elevating the other. Although this allows the 
wave-length of the oscillator to be increased, yet this would 
not account for all the advantages obtained. The coherer 
was originally placed near the spark gap, but it was very 
liable to damage and had to be protected by an earthed 
shield. These coherers were very sensitive, and as the 
resistance varied from about infinity to 30,000 or 40,000 ohms, 
to obtain maximum sensitiveness the relays should have 
been wound for the latter figure. There are, however, a 
number of disadvantages with the simple aerial. Hertz 
showed that the energy lost per oscillation was 167'Q?l? —3A?, 
whence Fleming has shown that the rate of loss of energy = 
16ят4122КЕ-- ЗАТ, and E=F,e-*'T where E-energy in 
the aerial at any time, E, the original energy, and = 
167417K —3A*, which is the radiation decrement. To obtain 
the total decrement the resistance decrement should be 
added, but in practice with the Marconi aerial this does 
not amount to more than one-tenth of the radiation decre- 
ment. If it is assumed that the potential is the same 
throughout the aerial, the capacity is given by K=1+2 log. 
l/r, where l is the length of the aerial, and т the radius of 
the wire.’ Owing to the actual distribution of potential, 
however. the capacity appears to have 2/т times this valuc, 
sa that the decrement тау be written, 5= 167?P —3A? log. l/r. 
With the Marconi acrial as the wave-length A is four times 
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the effective length of the aerial, ё may be taken as 2'6- 
log. l/r approximately; also as the increase in the capacity 
of the aerial due to the earth is about 10 per cent., it is 
not far wrong to take ё as 8-- log.l/r. The useful oscilla- 
tions of the aerial (that is, until the oscillations have been 
reduced to one-hundredth of their original value) = (4'6 4- 8)+ 8, 
Mr. Pletts then dealt with the remarkable variations in the 
maximum distance, which could be overcome with the same 
equipment. It had been noticed that not only does the trans- 
mission distance vary greatly between day and night, but also 
from day to day and from hour to hour. Once or twice 
ships in the Atlantic have been able to communicate over 
a distance of 1,100 miles with an equipment of only 200 watts 
capacity. The equipment at Clifden and Glace Bay is of 
220 kw. capacity, giving 160 kw. in the serials, although only 
about 120 kw. are generally employed. There have been 
occasions, however, when readable signals have been trans- 
mitted with only one-thirtieth of this power. Dr. Eccles has 
advanced the theory that owing to ionisation of the upper 
layers of the atmosphere this acts as a reflecting surface, 
and so keeps the waves on the surface of the earth. It is 


-easy to see that if this surface is not smooth but crumpled, 


as it may well be with changing atmospheric conditions, 
abnormal effects may be obtained. Šince atmospherics may be 
a thousand times as strong as the signals themselves, they 
cannot be eliminated by any process of tuning, as they set 
the aerial oscillating in its own period. However, by the 
use of musical notes it is easy to distinguish the actual 
signals. To cxplain the propagation of the waves, Mr. 
Pletts resorted to an analogy which he had developed many 
years ago. A downward stream of water spreads out over 
a plane at right angles; if this plane is imagined to be porous 
the equivalent of the absorption found in practice is obtained. 
Professor Austin (United States Wireless Telegraph Depart- 
ment) has also given a similar formula, 
Cr —(AC, A, Ito eTl A) Ах 

where Ca=the current in the receiving aerial, C, the 
current in the sending aerial, k, and k, the heights of 
the aerials in metres. A comes to about 0'00425, and the 
absorption constant (over water), a, about 00475. This 
value, however, is not true if A is greater than two miles. It 
is then found that more accurate results are given if the 
3/2 is used. It has not been found possible to obtain an 
absorption constant for transmission over land. The next 
lecture will be given to-day at 5 p.m., and will deal with 
coupling; double waves; transmitting circuits; low frequency 
tuning and disc dischargers. 

Experiments extending over a year on the relative intensity 
of received wireless signals have been made between the 
German Norddeich station and а receiving station 260 miles 
distant. The results are described by Herr H. Mosler in the 
Elektrotechnische Zeitschrift, No. 35, 1913. The strength 
of the signals was measured by means of a mirror galvano- 
meter and a resistance connected in parallel with the receiv- 
ing telephone. А 60-ft. aerial and a crystal detector were 
employed. No appreciable variation in the strength of the 
signals was observed during the day at any time of the year, 
the intensity being apparently uninfluenced by the height of 
the sun. On the other hand, the signals at night during the 
spring and autumn were double the strength of those by day. 
In the summer months the night signals were not much 
stronger thon those by day. The intensity of the signals was 
not influenced by variations in temperature, pressure, or 
moisture of the air. On some winter nights, with a clear sky, 
the strength of the signals fluctuated up to six or eight times 
the average value within a few minutes at quite irregular 
intervals. Moonlight was found to have no appreciable in- 
fluence on the strength of the signals. The variations are put 
down by the author to periodic fluctuations in the conduc- 
tivity and reflective properties of the upper ionised layer of 
the atmosphere, which is some fifty miles high, according 
to the latest theories. This is confirmed by the observation 
of Tavlor that the night signals are particularly strong during 
the "Northern Lights," which are at a maximum in the 
spring and sutumn. 

The Oran-Tangier cable was repaired on the 11th inst., 
and on the 12th inst. the Compagnie Francaise des Cables 
Télégraphiques suffered a further interruption, the Martinique. 
Paramaribo cable having joined its brothers on strike. Thev 
have now four sections in West Indian waters down.—Besides 
this, the Jamaica-Colon cable has been down for а long 
time.—The Kartal-Nagra cable was down on the 15th inst.—- 
The Greek office states that international telegrams can again 
be accepted for Samos, but at sender's risk.—Messages are 
sent as far as буга by telegraph and beyond by wireless with- 
out extra charge. 
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Registered 
Evershed’s Trade Marks 


The 66 Bridge-Megéger 89 \ in all countries. 


; SuctE® 
Testing Set cr 


combines in one instrument many advantages. 


has an immense range. and provides means i С Рг 
testing insulation by direct deflection with a onstant ressur e 
Generator: 


as well as making measurements 
of low resistance by bridge 
method, so adapted as to enable 
the operation to be performed 
in a tithe of the time necessary 
with any other apparatus. 


No power user having a large 
equipment of electrical plant can 
afford to be without one of these insiruments, and they are equally indispensable to the station 


- man and the wiring contractor. Every instrument carries FIVE YEARS’ GUARANTEE. 


Sole Makers: EVERSHED & VIGNOLES, Ltd., 
Telephone : 1370 Chiswick (2 lines). Acton Lane Works, Chiswick, LONDON, W. 


Telegrams : * Dorothea, London " 
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RESTAURANT CAR SERVIGE 


BETWEEN 


London (Marylebone). 
Rugby, Leicester, Notting- 
ham, Sheffield, Hudders- 
field, Halifax, Bradford, 
Manchester, &c. 


York, Manchester, Brad- 
ford, Sheffeld, Notting- 
ham, Leicester, Oxford, 
South: ampton,and Bourne- 
mouth, with direct con- 
nectiontothelsleof Wight, 


Newcastle, Y ork, Sheffield, 
Nottingham, Leicester, 
Cheltenham, Gloucester, 


© Newport, Cardiff & Barry. 


Manchester, Brad- 
ford, Halifax, Hud- 
dersfield, Sheffeld, 
Nottingham, Leices- 
ter, Bath & Bristol. 


Manchester, 
: Sheffield, :: 
Grimsby (for 
the Continent), 
& Cleethorpes. 


BRITISH 
MANUFACTURED 


PAPER 
INSULATED 
CABLES 


™ UNION 
CABLE 
CO., D 


DAGENHAM DOCK, 
ESSEX. 


Cod 


"MEALS SERVED À LA CARTE AT ANY TIME TO 
SUIT. THE CONVENIENCE OF PASSENCERS. 


For particulars of Train Service and Special Travel Facilities, 
etc., apply any Great Centrai Station, Agency, Dean & Dawson's 
Offices, or send st card to Publicity ‘Department, 216, 
Marylebone Road, ndon, N.W. 


SAM FAY, General Manager. 


When corresponding with Advertisers. please mention “ Electrical Engineering " 
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Kedglo 
RED-HOT, 
ELECTRIC FIRE 


Comfort and Economy. 


Consumption 600 Watts 


(Martin’s Patent) 


"THE веа-но FIRE 


Write for Catalogue No. 27. 


REDGLO, Ltd., 
647, Royal Liver Buildings, 
Works: MANCHESTER. LIVERPOOL. 
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ENGINEERING " TRADE SECTION 


— Notes on Tenders Invited and Prospective Business appear on p. 657. — 


CATALOGUES, PAMPHLETS, &c., RECEIVED 


D AAA 


Wied a brochure describing Oerlikon generators, built for 
SLOW-SPEED GENERATOR.—We have received from the 
Maschinenfabrik Oerlikon (Oswaldestre House, Norfolk Street, 
coupling to Diesel engines, gas engines, &c., the magnet wheel 
of which revolves round the stationary armature instead, as 1s 
the case with ordinary flywheel-type generators, in the bore of 
the latter, the object being that of increasing the flywheel effect 
for a given weight of the rotary part in proportion to the square 
of the increased mean diameter of the rotor. 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 
* Electrical Engineering." 


ELECTRIC IMMERSION HEATERS, CARPETS, &c.—Some 


neat little immersion heaters for heating small quantities of 
liquid, from 4 pint to $ gallon, are described in a leaflet from 
Landau & Co. (St. Ann's Chambers, Orchard Street, Westmin- 
ster, S. W.). The heater is known as the “ Lanco,” and is made 
of plated brass and wound for pressures between 100 and 220 
volts. The usual size takes about 440 watts, and will boil a 

uart of water in about fifteen minutes, but a larger size taking 
060 watts, is also obtainable. One design ів adapted for pres- 


sures between 100 and 130 volts, or 200 and 230 volts, so that ` 


it is suitable for travellers’ use. Another “Lanco” speciality 
consists of an electric heating cushion fitted with neat rotary 
heat regulator, by means of which three heats may be obtained. 
The cushion measures 12 in. by 15 in., and weighs 14 oz. It 
makes a convenient bed warmer, but may be used for many other 
purposes as well. Foot-mats and rugs in different materials and 
sizes may also be obtained for use where a supplementary local 
floor heating ‘is desirable. 


. A LARGE CABLE ORDER 


HE contract for the supply and erection of the cables for 
the conversion of their suburban lines to electric traction 
was placed by the London & South Western Railway Co. 


Fra. 1.—11,000-уогт 5-сове CABLE For L. & S.W. RAILWAY. 


with Siemens Brothers & Co., Ltd. (Woolwich). The 
leading particulars are as  follows:—The three-phase 
current has a working pressure of 11,000 volts at a 
frequency of 25 cycles per sec. The generating station is 


to be at Wimbledon, and sub-stations containing trans- 
formers and rotary-converters are to be erected at Waterloo, 
Clapham Junction, Raynes Park, Hampton Court Junction, 
Barnes, Twickenham, Isleworth, Sunbury and Kingston. The 
cables (see Fig. 1) are three-core, paper-insulated, lead- 
covered, jute-served and armoured with a layer of galvanised 


dd 719 di- d* Р" 
queo HER ы | п 
А Т АЫ 

| Г? мо" ү — 
Jb Ei M e T 

P Р = 
"à. e N^ ( ul 

- 4 i ' g`’ p Е 


TL 


E 
M 


^! 
i y 
hal Fee 


- 


; 
‚4 


Fic. 2.—Tue Fst BATCH оғ CABLE READY FOR DELIVERY. 


steel wires, and served all over with jute. The approximate 
quantities of three-core cable to be used are as follows :— 
84 miles 02 M in., 214 miles 0°15 sq. in., and 19 miles 


0°06 sq. in. e chief particulars of the cables are as 
follows :— | 
Thickness of 
Dielectric between 
Diameter Conductors and Thick- Overall 
No. of Wire between any ness Diameter 
of varying Conductor of |. of 
Section. Wires. from and Lead. Lead. Cable. 
Sq. in. | inches. inches. inches, 
0:2 83 006 to 0:114 0:36 0:16 3°17 
015 383 0-054 to 0:11 0:36 0:15 3:01 
0:06 22 0-048 to 0-068 0:35 0:18 2:65 


The cables are being erected on brackete supported by stakes 
driven into the ground. They were subjected to a test 
pressure of 25,000 volts between any core and lead. The 
work is being carried out under the superintendence of 
Mr. Herbert Jones, Chief Electrical Engineer to the London 
& South Western Railway Co. Fig. 2 illustrates the first 
batch of finished cable before despatch from Woolwich Works. 


* REDGLO ” ELECTRIC FIRES 


IR LTD. (Royal Liver Building, Liverpool), have 
brought out some attractive designs incorporating their 
electric fire unit. As it is well known, this consists of & 
heating element covered by а quartz bowl through which 
the heat passes. It attains a glowing red surface within a 
few moments of the current being switched on, and gives & 
particularly large heating area for its current consumption. 
The heating surface of each unit is 28 sq.in., and the current 
consumption is 600 watts. Thus in places where the charge 
of electricity is 1d. per unit, the cost for one hour is only 
a trifle over 4d. The object which has been aimed at is 
the conversion of the maximum amount of electrical energy 
into radiant heat. The losses due to convected heat which 
are losses when the aim is radiant heat have been reduced 
to a minimum. A large number of designs have been got 
out to suit all requirements, and in some of the frames two 
or three units are incorporated for use where great heat is 
required. 

The single unit designs should prove a great attraction 
to retail establishments, owing to their reasonable cost and 
the fact that such a short time is taken to attain their 
maximum temperature. 
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A 1295 TO 1 REDUCING GEAR 


HE illustration shows one of a number of special 
reducing gears designed by The India Rubber, Gutta 
Percha and Telegraph Works Co., Ltd. (Silvertown), to 
operate the damper of a bank of boilers. The reducing gear 
consists of & combination of bevel and epicyclic spur gearing 
which rotates a vertical shaft. A crank is fitted to the lower 


end of the shaft which operates two connecting rods attached 
The gear ratio is 1295 : 1. The 


to the cranks on the damper. 


SILVERTOWN Motor Drivinc REDUCING GEAR. 


motor is of the Silvertown ‘Z.15" type, and develops 1j 
B.H.P. at 1,295 r.p.m. The chain wheel fitted on top of the 
gear serves to drive an indicator erected in the stoke-hole, 
thus the stoker can see at a glance the exdct position of the 
damper. As the motor and gear are installed over the 
boiler flue, a metal cover is fitted over the complete gear 
to exclude dust as far as possible. We would draw attention 
to the fact that the arrangement of the gear renders it 
impossible for the dampers to jam when closed, should the 
motor be allowed to over-run. 


ILLUMINATED DECORATIONS 


N attractive series of electrical illumination devices for 
Christmas and festive decorations is included in a 
new list from Siemens Bros. Dynamo Works, Ltd. (Lamp 
and Fittings Department). 
In one of these, the basket 
illustrated here, the 
coloured lamp bulbs are 
moulded to represent fruit, 
and in another a basket of 
roses is similarly imitated. 
There are also a number 
of single lamp designs re- 
| presenting oak sprays, 
poppies, pears, geraniums 
and hyacinths. The 
baskets аге obtainable 
ready wired for the usual 
supply voltages, and the 
single lamp devices are 
provided with 165-volt 
| lamps, which can be run 
| in series with the baskets. 
The devices are strongly 
made, and of quite natural 
colours and shapes, the 
floral and other designs 
are specially suitable for 
table decorations, and lend considerably to the effectiveness 
of the festive board. Illumination lamps of many varied 
shapes are available for use on Christmas tree decoration, 
and include representations of fruit, flowers and birds. All 
these types can be obtained with clip contacts, which simpli- 
fies wiring, and a selection of these devices may be inter- 
connected to complete any required decoration scheme. 
Copies of this list will be supplied to any member of the 
trade who may be interested. 


ILLUMINATED FRUvIT BASKET. 


- Lundberg Switching Competition.—We are asked to state that 

amongst the Preliminary Grade Certificate holders “Р. Riach 
(Birmingham) " should have appeared as “Р. Riach (London).”’ 
The error was not ours. 


on Friday last. 


INDIRECT LIGHTING 


Т HE British Thomson-Houston Co., Ltd. (Mazda House 
77 Upper Thames Street, E.C.), have just issued a 
twenty-four page booklet on the ''Eye-Rest" system. This 
booklet describes the system, and illustrates and prices the 
complete range of ‘‘ Eye-Rest" fittings. Amongst the many 
new designs shown in this booklet are some flambeaux 
pendants and wall brackets with X-ray reflectors concealed in 
the flambeaux, as illustrated in Figs. 1 and 2. A number 


Fia. 2.—FLAMBEAT 


Fic 1.—EYxE-REsT FLAMBEAU FITTING. WALL BRACKET. 


of illustrations of typical installations are included in the 
booklet. Electrical engineers and contractors should write 
for copies. | 

An interesting article on indirect lighting appeared recently 
in the Standard, where the excellent diffusion obtained by 
this method was emphasised, and the well-known effect of 
increasing the apparent height of the room commented on. 
Another advantage pointed out is the absence of unpleasant 


Fic. 3.—ASSEMBLY Коом, Socirty oF ARCHITECTS, BEDFORD 
SQUARE, LONDON. 


glare from glossy paper when reading. The system is truly 
named ''Eye.rest," as compared with some of the crude 
methods of illumination by ‘‘lumps of light" hitherto prac: 
tised. A good example of an interior lighted by this method 
is shown in Fig. 3. 


A Social Gathering.—A. Reyrolle & Co.'s employees held their 
annual whist drive and dance in the Hebburn Co-operative 
The event was very successful. After supper 
prizes for the works’ annual sports were presented by Mrs. 
Reyrolle, who received a handsome bouquet. Mr. H. С. бш 
of the purchasing department, then moved a vote of thanks, an 
referred to the cordial relations between the officials ar 
workmen, and the genuine interest taken in the welfare 0 
the employees by the head of the firm. This vote was 
seconded by Mr. P. Wright, of the switch department, ter 
which Mr. Reyrolle replied. An enjoyable programme of sou 
followed. The success of the function was largely due to the 
work of the hon. secretary and his committee. 
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AN ARTISTIC ADVERTISEMENT 


HROUGH the kindness of Siemens Bros. Dynamo Works, 
Ltd. (Lamp Department), we are able to adorn our office 
wall with the handsome coloured picture which we reproduce 
here showing a Wotan lamp in very charming company and 
The firm are being very liberal with th 


surroundings. eir good 


things, and offer to present copies of this picture ready for 
framing to any electric light consumer who would care 
to have one. The supply is, of course, limited, and in, view of 
the huge peak that the maximum demand is expected to 
attain, the priority will be given to consumers who are using 
lamps of Siemens’ manufacture. The offer is, however, open 
to anyone who has electricity installed. 

— аата ашаа отча 


SOLID RUBBER-SHEATHED CABLES 


E have recently received a list from W. T. Henley's 

Telegraph Works Co., Ltd. (Blomfield Street, London 
Wall, E.C.), dealing with solid rubber sheathed cables, which 
are now widely uke where there is a liability of meeting with 
mechanical damage. The conditions under which trailing 
cables are used in mines, on wharves and docks in connection 
with portable apparatus, cranes, &c., are, in most cases, 
exceptionally severe, and call for cables which must be 
specially protected to give satisfactory results. Also in work- 
shops, factories and mills there is a probability of the ordinary 
lighting cables and flexible cords being accidentally knocked 


FOUR-CORE RUBBER SHEATHED CABLE. 


or struck by some sharp material. The sheathing consists 
of vulcanised india-rubber of a tough and durable quality, 
specially prepared to withstand the effects of rough usage. 
Although the initial cost of this type is greater than those 
types which have been previously installed, it is more 
economical in the end, owing to the fact that the life of 
solid rubber sheathed cables in such circumstances is longer 
than that of the ordinary pattern. The illustration gives a 
good idea of the nature of the cable. One layer of pure 
rubber and two layers of vulcanising rubber are used for the 
actual insulation of the conductors, all is then vulcanised to- 
gether and sheathed with a vulcanised rubber of a special 


tough and durable quality. Single and twin ordinary cables 
are made in this way as well as 2, 3 or 4 core special trailing 
cables, and '* C.M.A." flexibles with this class of protection. 
The firm will be glad to send a copy of the list to anyone in 
the trade who is interested in the matter. |] 


TELEPHONE SWITCHBOARDS 

T HE Peel-Conner Telephone Works, Ltd., have issued 

a Bulletin describing their central battery multiple switch- 
boards. It contains a description of their system of tele- 
phone exchange equipment, bringing out clearly the points 
which should appeal to the telephone engineer. Although 
the book contains some fine photographs of the 
exchange switchboards in use in various places, the descrip- 
tive matter is not subordinated to the illustrations, and the 
latter are for the most part excellent reproductions, showing 
in detail the various pieces of apparatus used in a telephone 
exchange on the Peel-Conner system. The Company is 
proud of its relays, and guarantees that the relay faults in 
their exchanges per year are less than one-tenth of one 
cent. of the number of relays installed. A feature of the 
Peel-Conner system, it will be remembered, is that the 
central battery is fed to the lines through relay windings 
which operate the supervisory signals as well as serving as 
impedance coils, and the voice currents pass from one side 
of the cord circuit to the other through a condenser. Although 
the Company make exchanges for 22-volt working as well 
as for 40-volt central batteries, they recommend the latter 
in most cases. 


LIFTING MAGNETS IN STEEL WORKS 

"[ s great field of utility for lifting magnets in steel. 

works is rarely realised except by those who are brought 
directly into contact with such work. In an important works 
thousands of tons of scrap rapidly accumulate, making it 
extremely difficult for human labour to cope with the large 
amount of material. Seeing that the accumulation of scrap 
was getting out of hand, one of the largest steelworks in 
the country decided to resort to lifting magnets for its 


WiTTON-KRAMER MAGNET LOADING SCRAP IN A STEEL WORKS. 


removal, and some idea of the work to be performed by 
the magnet can be gathered from the mountains of turnings 
and other scrap that lie on either side of the rails, after 
gathering for several decades. The magnet, which was sup- 
plied by the Witton Kramer Electric Tool & Hoist Co. 
(for whom the General Electric Co., 67 Queen Victoria Street, 
London, E.C., are the sole selling agents), is 42 im. 10 
diameter, and, as will be observed from the illustration, 18 
suspended from a jib crane. From the latest reports the 
magnet is making great headway in the collection of scrap. 
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TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 

Australia.—lhe Sydney Council is seeking authority to 
borrow £250,000 for the general purposes of the electricity 
undertaking. 

Basingstoke.—A Local Government Board inquiry will be 
held shortly concerning a loan of £14,000 for the Council's 
electrio li shine scheme. 

Birkenhead.—Twelve months’ supply of motors and motor 
starters from 4 h.p. to 15 h.p. Borough Electrical Engineer. 
(See advertisement on another page.) 

Bradford.—A Local Government Board inquiry was held 
on Friday concerning a loan of £90,000 for plant extensions 
at the Valley Road works. The chief need for this expendi- 
ture, it was explained to the inspector, is from the increased 
applications for power purposes in textile works. 

Gornwall.—_The Great Treverbyn China Clay Co. proposes 
to erect a power station. Particulars from Cowell & Cowell, 
Central Chambers, Newquay. 

Hereford.—A loan of £1,000, repayable in 25 years, has 
been sanctioned by the L.G.B. for services. 

London: Hackney.—A loan of £56,748 has been sanctioned 
by the L.C.C. for electrical extensions. 

Shoreditch.—Transformer and converting plant for sub- 
station. Borough Electrical Engineer. December 16th. 
(See advertisement on another page.) | 

St. Marylebone.—The Finance Committee of the L.C.C. 
recommends sanction to a loan of £10,825 for electrical 
extensions. 

borough.—In reporting upon the proposed loan of 
£14,000 for re-arrangement of iko electricity undertaking 
and change of supply from direct current to alternating 
-eurrent, the Local Government Board has informed the 
Corporation that it will defer sanction until the н 
of the Board of Trade {о the new system of suppl 
been obtained. This loan is in connection with the inst foe 
of & Ljungstrom turbo-alternator, about which Mr. H. R. 
Hooper, the Local Government Board Inspector, expressed 
himself rather freely at the time of the inquiry. 

New Zealand.—An extensive electric pumping plant is to 
be installed in the Otago Province for rendering some 6,000 
acres suitable for fruit growing and similar purposes. Further 
perio Board of Trade, 78 Basing Street, London, 


The Fielding Council proposes to borrow £10,000 for an 
electric lighting undertaking. 

Plymouth.—H.T. switch panels are required for the elec- 
tricity works. Borough Electrical Engineer. December Ist. 

Radcliffe.—A loan of £8,950 is to be taken up for өс! 
extensions. 

. South Africa.—The East London Council proposes to raise 
a loan of £13,000 for mains extensions, and £16,270 for 

lant extensions.—The Cape Province Council is raising a 

oan of £7,000 for electrical purposes. 

"Wallasey.—A Local Government Board inquiry was held 
-on. Tuesday concerning a loan of £65,000 for extensions at 
the electricity works. It is proposed to construct a new 
generating station at Seacombe. 

Wolverhampton.—The Local Government Board has sanc- 
tioned the borrowing of £15,000 for mains, £5,000 for station 
iequpment and £2,000 for switchgear. 


Wiri 

The Jiu particulars relate to new buildings about to be 
erected, or 1mportant alterations and extensions in existing 
buildings. — Wiring contractors are recommended tu make 
inquiries to ascertain whether electrical work will be required. 

Bannockburn.—The Co-operative Society’s premises are to 
be equipped with an electric lighting and power installation, 
current being supplied by the Scottish Central Electric 
Power Co. 

Barry.— Rebuilding of Boys’ County School, recently 
destroyed by fire. Clerk, Glamorgan County Hall, Cardiff. 

Beckenham.—The necessary loans have been sanctioned 
for an elementary school in Balgowan Road. 

Blackpool.— Public baths and wash-houses (£10,000). 

Dewsbury.—Electric lighting of Dewsbury Pioneers’ Indus- 
trial Society. Architects, Holton & Fox, Corporation Street. 

Finchley.—New swimming bath. 

Grimsby.—Bank premises, Victoria Street. Architects, 
Garside & Pennington, Old Bank Chambers, Pontefract. 


Huddersfield.— The electric lighting of the Crosland Moor 
workhouse has been decided upon. 


aw —— ee ee а M —— -— 


Liverpool.—Drill hall for West Lancashire Territorial Force : 


Association. Secretary, 21 Islington, Liverpool. 
London: L.C.C.—220 points at Chester Road elementary 
school, St. Pancras. (See advertisement on another page.) 
Enlargement of Ennersdale School, Lewisham (£5,360). 
Manchester.—Additions to Dispensary . and Ophthalmic 
Department at West Didsbury workhouse. Architect, F. H. 
Overmann, 49 King Street. ` 


Alterations to Labour Exchange and Health Insurance 


Offices, 30 Dickinson Street. Н.М. Office of Works, London. 

Pontefract.—Nurses’ Home at workhouse. Clerk to 
Guardians. December 2nd. 

Pontypridd.—Tenders are invited for the electric lighting 
of the Cottage Homes, Church Village. Clerk to Ооа. 
November 25th. 

Stalybridge.—New swimming bath. Borough Surveyor. 


TENDERS RECEIVED AND ACCEPTED 


Barnsley.—The Electricity Department has placed a repeat 
order with Edward Bennis & Co. for four '' Bennis " machine- 
stokers and self-cleaning compressed-air furnaces. 

Loughborough.—Subject to the consent of the Local 
Government Board (see ''Tenders Invited" columns) the 
following contracts have been signed for plant extensions :— 
Ljungstrom turbo-alternator, Brush Electrical Engineering 
Co.; rotary-converter and switchgear, Siemens Bros. & Co 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£70 10s. to £71 10s. (Last week, £73 to £78 105.) 

Agencies Wanted.—A firm of electrical and general 
engineers in Sydney, N.S.W., desires to take up a few 
agencies for switchgear, instruments or any special electrical 
apparatus for firms not already represented in Australia. 
Firms desiring to be put into communication with this firm 
may apply to the Editor of ELECTRICAL ENGINEERING for its 
name and address. 

An American manufacturer desires agents in Great Britain 
for electrical vacuum cleaners, &c. (See advertisement on 
another page.) 

Liquidations.—A meeting of the creditors of Metalite, Ltd., 
now being wound up voluntarily with a view to reconstruc- 


‘tion, will be held at 9 and 10 Pancras Lane, E.C., on 


Monday, the 24th inst., at 12 noon. 
The Hydro Electrical Gear Co. ., Ltd., is to be wound up 


voluntarily, with Mr. J. A. Henderson, of 11 Pancras Lane, 


E.C., as liquidator. A meeting of creditors will be held at 
the above address to-day at 11 a.m. 

A meeting of the creditors of the Preston Electric Co., 
Ltd., was held at the office of the liquidator, Mr. T. L. 
Rawlins, 12 Bennets Hill, Birmingham. 

With reference to the notice on page 688 of last week's 
ELECTRICAL ENGINEERING, regarding the winding up of Ozonair, 
Ltd., it should be stated that this voluntary liquidation is 
with & view to.the sale of the business to & new company, 
which has already received its certificate of incorporation and 
permission to trade. 

SSS 
Fire Brigade Competition.—The Brigade of the General Electric 
, participated in the annual competition of the Asso- 
ciated Fire Brigades on the drill ground of Achille Serre, Ltd., 
Hackney Wick. In this case they were not successful in carry- 
ing off the prizes, as they often have done, but the honours 
went to their hosts. 
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LOCAL NOTES 


Bristol: Workhouse Lighting.—At the last meeting of the 
Guardians reference was made ío the satisfactory results of 
the electric lighting installation at the Stapleton workhouse, 
and the beneficial effect upon the decorations compared with 
n was the case when the buildings were previously lighted 

y gas. 

Bath: Diesel Engine.—The official tests of the Diesel 
engine have now been carried out with satisfactory results. 

Consett: Electric Lighting.—The Cleveland & Durham 
Electric Power Co., having given an undertaking that they 
will definitely inaugurate public electric lighting this month, 
notice is to be given to the Shotley Bridge & Consett District 
Gas Co. to cease lighting the street lamps. 

Dudley: Electricity, Supply.—Although it was said to be 
the intention of the Power Co., which has acquired the 
Dudley Corporation electricity works, to convert the power 
station into a sub-station, information has now been received 
which goes to show that the Company has now changed its 
plans, and that the Dudley Works will be extended and con. 
tinued in use as a generating station. 

Edinburgh: Extension of Area.—The Town Council has 
decided to apply for an electric lighting provisional order to 
deal with some half-dozen suburban districts outside the 
present area of supply. 

Hove: Purchase of Electricity Co.—It is anticipated that 
the total cost to the Corporation of the purchase of the Hove 
Electric Lighting Co., Ltd., will be £175,000. The transfer 
is to take place on December 8th, but apparently as yet the 
Corporation has. not come to a decision whether to work 
. the undertaking itself or to lease it. 

Hebburn: The Cable Breakdowns.—According to the North 
Mail, Prof. Thornton’s report on the recent cable troubles 
attributes the failures of the 240-volt continuous-current cables 
to the effect of moisture forced by the osmotic effect of the 


continuous current into cracks in the bitumen. The Supply 


Co. is now changing to A.C. supply, which is expected to 
rectify the trouble, as has been the case at Monkseaton and 
other places. The high-pressure cables are reported to be in 
good order. | 

Leeds: Electric Lighting Accounts.—The expansion of the 
business of the electric supply undertaking, which has been 
noticeable during the past few years, has proceeded without 
any falling off during the past half year. The growth of the 
power supply is beyond all precedent, there being an increase 
in output for this of 87-57 per cent. over the first half 
1912-13, with an increase in the horse power of motors con- 
nected of 10°74 per cent. The increase in private: lighting 
has more than neutralised the loss in price consequent upon 
the reduced tariff which took effect in October, 1912. The 
total sales for the half year, viz., 12,858,263 units, show an 
increase of 33°54 per cent over the corresponding period for 
1912-18, and the total income, viz., £52,828, is 19 per cent. 
in advance. The average price obtained has been reduced 
from 115d. per unit to 102d. per unit. 

Lytham: Electricity Supply.—With reference to the pro- 
posal of the Council to proceed with an electric lighting 
scheme of its own (ELECTRICAL ENGINEERING, November 18th, 
p. 638), Mr. J. H. Tonge, Engineer and Manager, National 
Electric Supply Co., Ltd., Preston, has reported to the 
Council that with an estimated output of 180,000 units per 
annum, and the maximum load of 180 kw., the cost of 
supply from the St. Anne's Council's electricity works 
delivered to the Council's low-pressure feeders will be 3°35d., 
whilst he estimates that the Lytham Council could, with 
its own plant, generate at 2984. per unit, the capital charges 
for distribution being the same in either case. It is in 
consequence of this difference in price and the fact that 
the St. Anne’s Council requires a contract for twenty-one 
years, that the Electric Lighting Committee has recommended 
the Council to proceed with its own scheme. 

Loughborough: Electricity Committee.—Hitherto the elec. 
tricity and gas undertakings have been managed by one com- 
mittee, but at the first meeting of the new Town Council 
after the November elections it was decided to have these 
undertakings in future managed by separate committees. 

Newcastle-under-Lyme : Cooking Demonstrations.—A series 
of electric cooking demonstrations is beiny held by Mr. F. 8. 
Grogan, of the British Electric Transformer Co., Ltd., who are 
the makers of "Tricity " cookers. The demonstrations were 
arranged for by Messrs. Gillespie & Beales (Amberley House, 
Norfolk Street, Strand), who are sole wholesale agents for 
these cookers, in co-operation with Mr. A. J. C. de Renzi, 
Borough Electrical Engineer. 


— ee ——— 


Rushden: Electric Supply.—The power house recentl 
erected by the Rushden & District Electric Supply Co., whi 
got into working order about a month ago, contains two 
Diesel oil-engine driven generating sets of 240 kw. each. 

Sunderland: Reduced Heating Tariff.—The Electricity 
Committee recommends that the tariff for heating and cooking 
where the premises are lighted throughout by electricity be 
reduced from 3d. to $d. per unit. 

Teignmouth: Electric  Supply.—The consideration of 
Mr. E. M. Lacey’s report upon an electric lighting scheme 
(ELECTRICAL ENGINEERING, November 6th, p. 623) has been 
deferred for a month. ; 

Troon: Electric Supply.—Negotiations are being carried on 
with the Kilmarnock Corporation for a supply of electricity 
to be given in this district. It has been estimated that an 
independent plant could be put down at £5,000, but an 
endeavour is being made to obtain a supply at about $d. per 
unit from Kilmarnock. 

Weston-super-Mare: Street Lighting.—The Weston-super- 
Mare & District Electric Supply Co., Ltd., has placed a 
scheme before the Council for installing centrally suspended 
arc lamps along the Boulevard to give a candle power of 
not less than 3,600, at a cost of £42 per annum on a five 
years’ contract. The offer has been accepted. The penalty 
for non-maintenance of candle power is to be 5s. per night 
upon the figures ascertained by the Borough Surveyor. 


— ——À — MM 


APPOINTMENTS AND PERSONAL NOTES | 


Mr. J. E. Pownall, of Hampstead, has been appointed 
Assistant Electrical Engineer at Tunbridge Wells, at a sala 
of £170 rising to £200 per annum, in succession to Mr. Ў 
Bemrose, who has been appointed Chief Electrical Engineer 
at Leek. 

We are glad to report that Mr. H. Clifford Palmer, Manager 
of the Publication Department of the General. Electric Co., 
who met with an accident when motor-bicycling about a 
month ago and seriously damaged his leg just below the 
knee-cap, is now practically well again. 

A mains inspector is required in the London County Council 
Tramways Department. Salary £3 10s. per week. (See 
advertisement on another page.) 

Two switchboard attendants are required in the Birkenhead 


‘Corporation Electricity Department. (See advertisement on 


another page.) 
Mr. R. J. Wright has been appointed Charge Engineer at 
the Hereford Corporation electricity works. 


-— — 2. 


NEW COMPANIES 


ENFIELD ELECTRIC CABLE MANUFACTURING CO., 
LTD., 47 New Broad Street, E.C. Capital £50,000. 

CUMBERLAND WASTE HEAT OWNERS CO. LTD.— 
Registered by Kerr & Lanham, 16 Furnival Street, Е.О. Capital 
£56,000. To undertake schemes for the production of electrical 
energy from waste heat. First directors, L. Wood and С. 8. 
Hunting. 


Southend Yacht Club ‘ Tricity’? Dinner.—Messrs. Gillespie & 
Beales, the sole wholesale agents for ‘‘ Tricity " electric cookers, 
recently arranged to cook a dinner for forty of the club members 
at the request of Mr. Birkett, the Borough Electrical Engineer 
of Southend. The members were very extravagant in their 
praise of the results. The proceedings terminated with a joint 
toast to Mr. Birkett, and to Mr. Grogan, of the British Electric 
Transformer Co., Ltd., which was duly replied to. 

Velveduct.—It would on first consideration appear improbable 
that anything novel in the shape of a conduit tube was capable 
of being produced. After continued experiment, however, the 
General Electric Co., Ltd., are able to put on the market a 
drawn tube, similar in quality and appearance to solid drawn 
or seamless conduit, but at a price very little higher than welded 
or brazed tube. The chief points of superiority which have 
maintained the employment of the higher-priced seamless con- 
duit have been the facility with which it could be bent or set 
cold, and the freedom from internal fins and burrs, such as are 
sometimes found in the cheaper tubes. The processes employed 
іп the production of ''Velveduct'' entirely prevent the possi- 
bility of the tube having any internal irregularities, and it can 
be set cold with equal facility to the seamless tube. ‘‘ Velve- 
duct'' is stocked both in the standard electric thread and also 
gas thread, and can be used with all the varieties of screwed 
accessories illustrated in the Conduit Catalogue issued a the 
General Electric Co., Ltd. (67 Queen Victoria Street, E.C.). 
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SOME handsome new street lamp standards have 


been erected in Marylebone. (Page 660.) 

THE electricity supply scheme at Caleutta has re- 
cently been reorganised, and a large three-phase 
station at Cossipore now gives the supply through a 
number of sub-stations. (Page 661.) 

In a Paper read last night at the Birmingham Local 
Section, and to be discussed to-night at the London 
meeting of the Institution of Electrical Engineers, Mr. 
S. Evershed detailed the results of a research showing 
how important a part absorbed moisture plays in 
insulation resistance. (Page 663.) 

A BADLY designed hand-lamp, and an installation con- 
nected so that a 440-volt shock could be obtained from 
the lighting circuit, were the subject of a Home Office 
prosecution at Birmingham. А heavy fine was im- 
posed. (Page 663.) 

THE connections of petrol-electric cars are discussed 
in our Questions and Answers columns. (Page 664.) 

ABOUT 70 to 100 students broke into the Albert Hall 
sub-station of the Kensington and Knightsbridge 
Electric Lighting Co. on Wednesday last week, with 
the intention of switching off the light in the Albert 
Hall during James Larkin's meeting. Althodgh some 


damage was done, their object was not accomplished 


(Page 665.) 

Tue life of the chief of the patents covering the 
telewriter, as now in use, has been extended five years. 
Among the specifications published on Thursday last 


THURSDAY, NOVEMBER 27, 1913. 


[PRICE ONE PENNY. 
Registered as a Newspaper. 


by the Patent Office is one for maintaining constant 
the frequency of an A.C. circuit supplied by an in- 
verted rotary. The patentees are the B. T.-H. Co., 
Е. Garton, and A. Н. Watson. A disc discharger to 
give oscillations of a high group frequency suitable for 
wireless telephony, is described by F. Majorana. (Page 
666.) | 

Masor PRINGLE'S report on the Aisgill disaster insists 
on the necessity of superseding gas lighting on trains 
by electric lighting, and makes some suggestions with 
regard to automatic stop signalling.—The North- 
Eastern Railway Co. proposes to use trolley omnibuses 
for conveying passengers and goods between their 
stations in Newcastle and Gateshead.—A double-deck 
troley omnibus has been approved by the Board of 
Trade for Brighton.—Good progress is being made with 
the electrification of the London & North-Western 
suburban lines. (Page 667.) 

Durina the successful hearing of the application for 
extension of the chief telewriter patent, the progress 
of the National Telewriter Co. was mentioned. Mr. 
J. St. V. Pletts gave some particulars as to the 
couplings used in’ wireless telegraph circuits, and de- 
monstrated the oscillation of energy from one circuit 
to the other by means of a mechanical analogy in a 
lecture last week. The Wireless Society of London 
has a large number of members, and has now drawn up 
a set of rules. (Page 667.) 

Foorn-PRoor motor control panels for constant and 
variable speed motors are illustrated. An ingenious 
interlocking system employed is described. (Page 
668.) | 

A COMPREHENSIVE, well-arranged new season's price- 
list, dealing with electrical supplies, has been produced 
by Drake & Gorham, Ltd. (Page 669.) 

STREET lighting with ornamental lamp-posts, lower- 
ing gear for large electroliers, and а contractor's 
window display in Australia form the subjects of short 
illustrated articles on page 670. 

A D5,000-kw. alternator is required at Dundee; a 
similar set, together with storage batteries and trans- 
forming plant at Bradford, and expenditures as follows 
are contemplated :— Stratford (£21,500); Stepney 
(£7,180); Neath (£9,536); Aylesbury (£20,800); -and 
Rathmines (£12,500).—Electrically-driven pumps are 
required at Rotherham; motor-converters at Johannes- 


burg, and it is proposed to convert to electric 
traction certain Cape Town suburban lines. (Page 
671.) o 


Тик L.B. & S.C. Railway Co. has agreed to take all 
supply for lighting and power in its Brighton work- 
shops from the Corporation.—The Broughty Ferry 
power station is to be linked up with Dundee.—The 
cost of the recent breakdowns at the L.C.C. power 
station, including the cost of temporary supply from 
outside, was £1,718.—The Board of Trade has stipu- 
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lated that covers on switches, framework, and guards 
on electric cooking apparatus on the Marylebone 
supply system shall be sufficiently earthed.—The 
Hove Corporation, having taken over the electric 
lighting undertaking from the Hove Electric Lighting 
Co., are now ready to enter into arrangements for .the 
sale or another lease of this profitable busimess. (Page 
672. К. 

a Local Government Board has informed the 
Association of Municipal Electrical Engineers (Greater 
London) that expenditure by local authorities on 
advertising literature is legal. (Page 672.) 

A SCHEME for postponing the date of the purchase 
by the L.C.C. of the London electric supply companies 
is promised for the next session of Parliament, which 
may possibly involve an amalgamation of existing 
supply interests in London. (Page 672.) 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, NOVEMBER 27тн. 
Institution of Electrical Engineers. — 

8 p.m. ‘‘The Characteristics of Insulation Resistance,” by 

S. Evershed. 
FRIDAY, NOVEMBER 28тн. 
Physical Society. | 

5 p.m. Аё Imperial College of Science. The agenda in- 
cludes an exhibition of a Double-Fibre String Galvano- 
meter, by H. W. Apthorpe. 

SATURDAY, NOVEMBER 29тн. | 
Association of Mining Electrical Engineers. | 
5.30 p.m. Warwickshire апа S. Staffs Section. At Imperial 
otel, Birmingham. ‘‘Large Prime Movers and Boilers 
for Power Houses," by E. Kilburn Scott. 
MONDAY, DECEMBER Isr. a 
Institution of Electrical Engineers: Western Section. 

5.45 p.m. At S. Wales Institute of Engineers, Park Place, 
Cardiff ‘‘The Characteristics of Insulation Resistance," 
by S. Evershed. 

Institution of Electrical Engineers: Newcastle Students’ Section. 

7.50 p.m. At Armstrong College of Science. ‘‘ Notes on 
Boiler Testing and Efficiency," by M. Wodeson. 

Soctety of Engineers. 

7.50 p.m. At Institution of Electrical Engineers. “Тһе 

Corrosion and Rusting of Iron," by E. К. Rideal. 
TUESDAY, DECEMBER 2np. 

Institution of Electrical Engineers: Manchester Section. 

7.30 p.m. Аё the University. “Тһе Characteristics of 
Insulation Resistance," by S. Evershed. 

Institution of Electrical Engineers: Scottish Students’ Section. 

8 p.m. At Technical College, Glasgow. ‘‘Some Electrical 
Troubles I have met in the Mines," by John Menzies. 

WEDNESDAY, DECEMBER 5р. 
Institution of Electrical Engineers: Students’ Section. 

7.45 p.m. At Victoria Embankment. ‘‘ Technical Education 
at Charlottenburg, with some Comparative Observa- 
tions," by R. Marx 


The London Electrical Engineers. 


(To-bAv) THURSDAY, NOVEMBER 27Tu.—C. Company. Technical Instruction 
7 to 10 p.m. эл 
FRIDAY, NOVEMBER ?8TH.— D. Company. Technical Instruction. 7.30 to 10 p.m. 
SATURDAY, NOVEMBER 2°TH,— Headquarters open from 10 a.m. till noon. 
Monpbay, Di CEMBER 1857. —4. Company. Technical Instruction, 7 to 10 p.m. 
T £sDAY, DECEMBER 2ND. — В. Company. Technical Instruction, 7 to 10 p.m. 
WEDNE DAY, DECEMBER 3RD.— Recruits only. Infantry Drill and Tezhnical 
Instruction, 7 to 10 p.m. 
THURSDAY, DECEMBER 4TH.— C. Company. Technical Instruction, 7 to 10 p.m. 
FRIDAY, DECEMBER ^TH.— D. Company. Technical Instruction, 7.30 to 9.30 p.m. 
Specia! Class on Crossley Engine. 7 p.m. 
SATURDAY, DECEMBER OTH.—Headquart-rs open from 10 a.m. till noon. 


Obituary.— We regret to apnounce the death of Mr. James 
Howden, in his cighty-second year, Chairman of Messrs. J. 
Howden & Co., makers of the Howden-Zoelly turbines. 


The Electrical Trades’ Benevolent Institution.—On Saturday 
evening last, friends and well-wishers of the Electrical Trades’ 
Benevolent Institution gathered in force at the Royal Court 
Theatre, Sloane Square, to witness an excellent performance 
of Granville Barker's interesting play. " The Voysey In- 
heritance," by members of the Garrick Dramatie Society. 
The performance was well finished and noticeably gree from 
that crudeness which one often associates with amafeur 
efforts. The sharp contrasts between the characters of the 
different members of the Vovsey family were very well 
brought out. An excellent study of the old man was made 
by Mr. George Queunel, and there was some fine acting 
in the arduous part of Edward Voysey by Mr. Clive Brook, 
While all the ladies, especially Miss Ethyl M. Jolley, ac- 


quitted themselves well. 
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NEW STREET LAMPS IN MARYLEBONE 

DEPARTURE in street lighting has been made at the 

new Baker Street Circus, by Baker Street Station. Some 
handsome new four and five lamp columns on the American 
ornamental street-lighting system have been erected, each 
containing a total of 600 watts, in the case of the five-lamp 
brackets, made up of four 100 and one 200-watt lamps. 
The fittings were supplied by Mr. Haydn Harrison. The 
columns are the standard Metropolitan Board of Works 
type, slightly extended, the globes are Alba and Superlux, 
and the lamps Osram and Mazda. On the refuge and side- 
walk are three lamp fittings, taking 400 watts per post. 

Mr. A. H. Seabrook (General Manager, Marylebone Electric 
Supply Department) remarks in his characteristically out- 
spoken way that this method of street lighting breaks nearly 
every rule of illumination, but it is contended that it gives 
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a most pleasing effect, and, if wasteful in current, a pleasing 
effect is of more importance from an advertising point of 
view than a correct system of illumination, which may possibly 
not be pleasing in appearance. The previous posts erected 
on this site were of two-light 160 watts, and three-light 
refuge type of 240-watt capacity, for which the Department 
charged £4 9s. 64. aud £6 145. 6d. per post per annum. 
The charge for the new 600-watt posts is £14, and tho 400-watt 
£10 per post per annum, so that over three times the light 
is being given for approximately twice the money. The 
final globes are not yet decided upon, and when this is done 
all the posts will be of 600-watt capacity. All that has been 
done is to caleulate a small additional cost per unit for the 
current consumption, reckoning the turning on and off, 
annual maintenance, &c., the same as before, with the excep- 
tion of a small inerease in lamp maintenance. 


Wages of Electrical Workers.—It is stated that the Elec- 
trical Trades Union has given notice to the London einployers 
for an advance in wages to electrical wiremen to 114. per 
hour. А special conference, it is stated, will be held of all 
the unions connected with the building industry in connection 
with this *lemand. 

An Electrically-driven Weaving Shed.—We are informed by 
Messrs. John Emsley & Co. that the last paragraph but one 
in the description of “An Electrically-driven Weaving Shed," 
on page 645 of our issue last weck, containing some figures 
with regard to the speeding-up, charges and capital expendi- 
ture, is incorrect. 
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ELECTRICITY SUPPLY IN CALCUTTA - - 


HE development of the undertaking of the 

. Calcutta Electric Supply Corporation, culminating 

in the large power station now running at Cossipore, 
and its extensive distribution system, is an interesting 
example of engineering progress, and considering the 
large part that electric power is likely to play in the 
industries of India, involves a scheme in which the 


‘prosperity of that populous city is largely bound up. 


The first movements towards centralised electricity supply in 
Calcutta were the passing of the Calcutta Electric Lighting Act 
of 1895 and the formation in 189? of the Indian Electric Co., 
Ltd., reorganised later into the Calcutta Electric Supply Corpora- 
tion, Ltd. This Company openéd its first small generating 
station at Emambagh Lane in 1899. In 1902 a 750-kw. station 
was added at Alipore. Both these were continuous-current 
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ten acres, of which only a portion is yet built ол, in the 
Cossipore-Chitpur municipality, with a frontage on the Hooghl 

River, апа а siding connecting with the Eastern Bengal Rail- 
мау. ` A building containing quarters for the engineering staff 
is provided on the river bank near by. А plan of the station 
is given in Fig. 1. The main generating plant consists of four 
3,000-kw. turbo-alternators, one 800-kw. small turbo-generator, 
some continuous-current plant moved from the old stations, and 
one 475-kw. motor-converter. The 3,000-kw. sets are Oerlikon 
6,600-volt 3-phase 50-cycle alternators driven by Oerlikon high- 
pressure steam turbines. Three formed the initial equipment, 
and a fourth one has just been delivered, but is not yet in com- 
mission. These alternators are ventilated by fans carried on 
their own shafts, and the air is at present drawn through dry 
filters. In view of the climatic conditions, special precautions 
have been taken with the insulation, and a complete spare stator 
is kept in readiness, interchangeable with that of any machine 
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Fic. 1.—PrLAN or CossrPoRE GENERATING STATION. 


stations, driven by high-speed reciprocating engines. In 1906 a 
suction gas station of 165 kw. was started at Howrah, and a 
further steam station of 1,200 kw. was built at Ultadanga. The 
load, however, increased so rapidly, that these stations became 
insufficient, and in 1909 Messrs. Kennedy & Jenkin were asked 
to report on the situation, and on their advice an 800-kw. 6,600- 
volt Willans-Siemens turbo-alternator was added at лал 
in 1910, marking the entry of alternating current into the 
system. This was, however, only a temporary measure, and the 
construction of a large new high-tension generating station at 
Cossipore, on the River Hooghly, where ample condensing facili- 
ties were available, and the conversion of the old stations into 
sub-stations was decided upon. Work was put in hand on this 
station—which it is our main object to describe here—in 1910; 
supply from it commenced in 1912, and the old. stations were 
gradually closed down. It may be mentioned here that Mr. 
K. A. Scott-Moncrieff was Chief Engineer from the commence- 
mnt till 1902, when he was succeeded by Mr. S. С. L. Eustace, 
who held the position till 1909, when the present Chief Engineer, 
Mr. R. E. Winkfield, was appointed. | 

The site acquired for the Cossipore station comprises about 
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in case of breakdowns. It is found that а stator can be re- 
placed in less time than insulation repairs can be effected. The 
small turbo-generator, which is of 800-kw. capacity, is an Oer- 
likon mixed-pressure set, which can utilise exhaust steam from 
the reciprocating continuous-current sets brought from the old 
stations. Of these latter there are four, each for 500 kw. ; they 
consist of Belliss engines driving Crompton dynamos, and 
formerly ran non-condensing. А 475-kw. Bruce Peebles-La Cour 
motor-converter, which can be used as a connecting link between 
the D.C. and A.C. plant, completes the engine-room equipment. 
The continuous-current plant will be used to supply a certain 
amount of external load in the immediate neighbourhood, but is 
also important as supplying the whole of the auxiliary services 
of the station. , 

The boiler houses run at right angles to the main turbine 
room, and at present contain two rows of boilers, each row 
having its own flue and short steel chimney for forced draught. 
In one boiler house are five Stirling water-tube boilers, each of 
20,000 Ib. normal evaporative capacity per hour, and an overload 
capacity of 25 per cent. The first boiler in the other boiler house 
(from the turbine-room end) is a similar unit, and the others are 
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six Babcock & Wilcox boilers, each of 14,400 lb. evaporative 
capacity per hour, removed from Emambagh Lane. All these 
boilers are fitted with Underfeed stokers, ¿nd each range has 
its own group of Green’s economisers. The coal bunkers are fed 
by bucket conveyors from the hoppers at the siding. The 
capacity of the left-hand bunker is 850 tons, and of the right- 
hand bunker 1,200 tons, which can be increased to 1,400 tons 
when a second conveyor is added. 

The surface condensers to the Oerlikon turbines were all sup- 
plied by W. H. Allen, Son & Co. (Bedford), and are arranged 
without any shut-off valve between the turbine exhaust and the 
condenser. The air pumps are driven by continuous-current 
motors. Condensing water is obtained from the River Hooghly. 
Owing to the muddy condition of the river, it was considered 
desirable to have the intakes as near to the surface as possible, 
and floating intakes were provided, arranged on a jetty and 
connected to jointed pipes. There are in the pump house by the 
river a set of four vertical-shaft centrifugal pumps direct coupled 
to 80-B.H.P. continuous-current motors, and having a capacity 
of 6,500 gallons per min. Both pumps and motors are of Messrs. 
Allen’s manufacture. The intakes are screened with grids, and 
the water is taken to the pipes leading to each condenser by 
open channels or goits four feet wide, arranged as shown in the 
plan. Feed-water is also obtained from the river, and a storage 
and settling tank (not shown in the plan) is provided near the 
middle of the site. The feed-water and make-up water is 
handled by Allen and Holden & Brooke pumps, and is passed 
through a Lassen & Hjort treatment plant. The feed pumps 
are of Weir's make. li 

The whole of the switchgear was supplied by the British 
Thomson-Houston Co. (Rugby), and is mounted in a steel frame- 
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Fic. 2.—S8xErCcH МАР SHOWING PosiTIONS OF SUB-STATIONS. 


work in three tiers, with the high-tension gear in stonework 
cells. The trifurcating boxes and instrument transformers are 
in the lowest tier, with the cells containing the oil switches above 
and the control boards at the top. The switches are mechanically 
operated. Ferranti liquid resistance feeder charging apparatus is 
employed, and surge arresters of the electrolytic type are pro- 
vided. The gear is divided into four main sections, each con- 
trolling one alternator and four feeders, and another section con- 
trolling the small alternator and the motor-converter. It will 
eventually control the 800-kw. alternators and the motor-con- 
verters. Duplicate bus-bars run throughout, and can be section- 
alised by automatic oil switches, motor operated, which can 
break heavy loads if necessary. Two Tirrill regulators are pro- 
vided. In general, one regulatesethe whole section, while the 
other is kept as a stand-bv; but it is possible to use one on 
each section when the bus-bars are divided into two sections, 
which are to be kept at different voltages. It may be mentioned 
here that the neutral points of the alternators are not earthed. 
The continuous-current board, which does not call for special 
remark, is quite separate. 

The feeders leaving the stations are 3-core 0°15 sq. in. section 
wire-armoured, lead-covered, paper-insulated cables laid solid in 
bitumen in cast-iron troughs, and were supplied by W. T. 
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Glover & Co. (Trafford Park, Manchester). All are of this one 
size, rated at 1,000-kw. capacity. The feeders leading to the 
Howrah sub-station have to cross the Hooghly River, and are 
specially armoured for the purpose. They are in duplicate, and 
the laying of them in the river was a work of no small magni- 
tude, considering that the weight of each drum was about 
14 tons. They are specially insulated, and were tested for 
double the present working pressure, so that when the load is 
much increased the same maximum current can be put through 
them at a higher voltage by transforming up, as this might 
possibly be a less expensive course than laying new cables in 
the river. 

Most of the old stations have been turned into sub-stations, 
and some new ones have also been added, bringing the total 
number up to seven. Their positions are shown in the sketch- 
map in Fig. 2. With the exception of Ultadanga, all are 
equipped with Bruce Pe&bles-La Cour motor-converters in 
numbers varying from one to six of 475 kw. There are nineteen 
of these machines in all, including one in the Cossipore main 
station, those in the sub-stations being distributed as follows :— 
Howrah, two; Jackson's Lane, three; Prinsep Street, six; 
Wellesley Street, three; Alipore, three; and Chetla, one. This 
last machine was moved from Howrah, where there were 
originally three. The sets at Ultadanga are Dick Kerr syn- 
chronous motor-generators, three in number, of 500-k. v.a. capacity 
each. The sub-stations deliver continuous current to a three- 
wire system, with 450 volts across the outers, and all balancing 
is effected by mid-wire boosters. Extensive use is made of 
pilot wires to control the voltage at various parts of the net- 
work. The sub-station switchgear is on the same general lines 
as that in the main station, except that both the A.C. and D.C. 
control gear is mounted on the same panel for each individual 
machine. All the sub-stations except the small one at Chetla 
are provided with spark-gaps and charging gear. The equipment 
of the sub-stations is kept as uniform and interchangeable as 
possible in order to reduce the number of spare parts required 
to a minimum. 

At the beginning of this year there were 250 miles of under- 
due and 124 miles of overhead mains, a total of 354 miles. 
;onnected to the mains were over 40,000 ceiling fans, the equiva- 
lent of 370,000 lamps of 8 candle-power, and nearly 2,000 motors 
varying from 4 to 500 h.p. in size. The maximum load at present 
varies from 5,000 kw. in summer to 6,000 kw. in winter, which 
may seem small compared to the capacity of the generating and 
distributing systems, but very large extensions of load, especially 
in connection with mill driving, are anticipated in the near 
future; and when it is said that a single mill will probably 
call for as much as 2,000 kw., the necessity for having so muc 
plant in commission will readily be understood. 

In conclusion, we should like to express out thanks both to 
the Calcutta Electric Supply Corporation and to the consulting 
engineers, Messrs. Kennedy & Jenkin, for permission to publish 
this description and for much Үш help during its 
preparation. 


А New Two-rate Tariff System. —In our report of the Paper 
describing a proposed new two-rate system of charging by Mr. 
Н. Н. Perry (ELECTRICAL ENGINEERING, November ` 20th. 
page 649), we stated erroneously that the Paper was read in 
Birmingham. It was, of course, read at the meeting of the 
Manchester Local Section of the Institution of Electrical 
Engineers. | 

The Institution of Municipal Engineers.—At a meeting of the 
Institution of Municipal Engineers on Nov. 7th, Mr. Horace 
Boot, the newly elected President, gave his Presidential address. 
He dealt with a number of matters, including municipal power 
supply to mills and factories, and the growth of railless electric 
traction, and concluded with a plea for the federation of the 
various engineering societies. A conversazione was held in the 
evening at the Holborn Restaurant. 


, Itumination.—At a meeting of the Illuminating Engineering 
Society on Tuesday, Nov. 18th, a Paper by Mr. J. S. Dow wid 
Mr. V. Н. Mackinney on shadows by natural and artificial 
light was read. A number of photographs showing the effect 
of shadows in the wrong places in industrial lighting were 
exhibited, and interesting comparisons were made between the 
shadows cast by direct and indirect lighting. The intensity of 
the latter is greater than is generally supposed, but owing to the 
absence of sharp edges they are not so obvious. Cases where 
oblique lighting easily casting shadows is desirable were men- 
tioned, such as for examining the back of a lay-off sheet in print- 
ing to see if the impression of the type is not too heavy. The 
question of the amount of shadow most suitable for showing off 
statuary, moulded decorations, and architectural detail, &c., was 
also discussed. Some authorities, said the authors, seemed to dis- 
like the use of oblique lighting to show off surface ornaments, 
arguing that the effect produced is quite different from that of 
daylight, and therefore unnatural. At the same meeting Mr. L. 
Gaster gave some notes on progress during the vacation, men- 
tioning the various congresses and exhibitions where illumgna- 
tion had been treated of, and Dr. J. Kerr gave some notes on 
the International Congress on School Hygiene, held in Buffalo 
last August. 


4 m 


NEM ——CT"— ых жо NM 


Nov. 27, 1913. \ 


6 — — ee — 5 —À 


eee 


THE EFFECT OF MOISTURE ON INSULATION 
RESISTANCE 


Ai interesting Paper, entitled, '" The Characteristies of 
Insulation Resistance," by Mr. 5. Evershed, was read 
last night before the Birmingham Local Section of the 
Institution of Electrical Engineers, and will be discussed 
at the London meeting of the Institution to-night. The key- 
note of his Paper—which describes & long series of researches 
—is that the insulation resistance of the majority of materials 
in common use 18 governed almost entirely by the moisture 
that they absorb. Įveryone knows, said Mr. Evershed, that 
insulation resistance decreases on a damp day and recovers 
during dry weather, but it is not so generally known that in 
most cases insulation resistance decreases, in a perfectly 
definite way and almost instantaneously, as the electric 
pressure upon it is increased, and slowly recovers if the 
pressure 18 restored to the initial value or cut off altogether. 
A typical curve showed that the insulation resistance of an 
absorbent material drops, at first rapidly, when the voltage 
is increased, then declines less quickly, and finally falls with 
a steep curve soon before the breakdown voltage 18 reached. 
Mr. Evershed's researches related chiefly to the less steep 
middle part of the curve. The majority of the measurements 
were made by the direct deflection method with a sensitive 
Broca galvanometer, using continuous current. Alternating 
currents were unsuitable owing to the magnitude of the 
capacity current relatively to' the leakage current. A large 
number of typical voltage-insulation curves are given in the 


Paper, and those in which the voltage steps were retraced. 


ghow an interesting hysteresis effect. [t was contended that 
any true dielectric leakage that there might be through the 
substance of the insulators could be ignored, as the real di- 
electric resistance Was enormous. in comparison with the 
resistance of the leakage paths which are formed by traces of 
moisture. Incidentally, Mr. Evershed maintained that in 
tests of long cables the slow dying down of the charging 
current often made tests taken after the customary ''one- 
minute's electrification " unreliable as regards disclosure of 
the true leakage current. 

The curves shown for the insulation resistance of cotton 
containing various amounts of moisture are very instructive. 
In one case, for example, drying in an oven at 150° for two 
hours gave resistances five or six times greater all over 
the curve, and further drying raised the insulation to some- 
thing like eighty times its original value. The curve, how- 
ever, still showed the bend characteristic of the moisture 
effect. A similar effect was shown by paper, and the oppor- 
tunity was taken to investigate the influence of mechanical 
pressure. Increase of pressure was found, roughly speaking, 
to decrease the change due to difference of vo tage. The 
degree of moisture, however, although altering the value of 
the resistance enormously, alters the law of its variation with 
voltage but little until the paper is sensibly damp; finally, 
however, with the paper absolutely sodden, the curve 15 
nearly a straight line of constant resistance. Micanite cloth 
and various other materials showed similar results, and 
Mr. Evershed writes that the composition of the insulating 
substance scems to be of little importance. So long as the 
structure of the material is such as to provide capillary spaces 
to harbour moisture, leakage will take place in the character- 
istic manner. 

Although oils, varnjshes, and such substances have an 
approximately constant resistance, the impregnation of paper 
by oil seems to have no cffect in preventing the absorption 
of water, for curves of the same characteristic shape as before 
were obtained both with samples of oiled paper and an im- 
pregnated paper cable whieh had been left with its ends open 
for thirteen months. Again, it was found in experiments with 
insulated windings that varnish reduces the extent to which 
moisture is absorbed, but it secms powerless to stop absorp- 
tion altogether if the windings arc subjected to the tempera- 
ture variations which occur in ordinary use. — The author 
attributes this failure to exclude moisture altogether to in- 
sufficient elasticity in the body of the varnish. Unless this 
ig a highly elastic substance it is unable to follow the ex- 
pansions and contractions of the windings, and ultimately the 
continuity of the coat of varnish is broken up, leaving numcr- 
ous crevices by which moisture can enter. 

With a view to the elucidation of the ultimate nature of 
the phenomena, experiments were made with filter paper con- 
taining ascertained quantities of water of a measured specific 
resistance, and it was found that the resistance of the sample 
was out of all proportion to the water that it contained. 
Mr. Evershed therefore put forward the theory that the water 
must be considered to be divided into two very unequal 
portions, which may be called resistance water and dormant 
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water. In one typical case the resistance water formed only 
9'4 parts in one million of the total, the major portion 
occupying blind alleys, во to speak, entirely off the paths 
of the leakage current. 

The Paper then discussed the law of the resistance 


curve, which appears to be of the general form R=kev A 
v 


where x has a value not much greater than 2. The author 
then dealt with the influence on the curve of non-absorbent 
| | i and finally 
investigated the naturo of the action by means of an in- 
genious model. He took two beakers of water, connected by 
ап inverted capillary U-tube, dipping into both, and filled 
with a series of air bubbles between sections of water. A 
potential difference was applied to the beakers, and the 
behaviour of the bubbles was examined through a microscope, 
which revoaled a progressive thickening of the water films on 
the inside of the tube, forming the walls of the bubbles 
starting from the positive end. This magnified demonstration 
of the nature of electrical endosmose gives us ап idea of the 
way the water films on the wall of the diminutive channels 
of the absorbent insulating material are rendered more con- 
ducting by`the change in their distribution produced by the 
applied voltage. Resistance curves taken with a model, with 
a number of capillary tubes in parallel, gave results exactly 
corresponding to those from absorbent insulators, including 
the hysteresis effect. 

Finally, it is concluded that the broad principle of film 
conduction in an absorbent insulator is clear; the moisture 
curve—the first part of the complete characteristic curve— 
is the direct result of electric endosmose. The electrically 
produced hydraulic pressure drives dormant water into the 
films, and their increasing thickness is made evident by 
the gradual fall in resistance as the potential difference is 
increased. 


peu summed * 
pamm gases | 


IMPORTANT FACTORY PROSECUTION 


ESSRS. WILLIAM BAYLISS, Ltd., tube manufacturers, 
of Birmingham, wero fined £55 and costs at the Birming- 
ham Police Court on Friday, for neglect to comply with certain 
requirements of the electrical regulations under the Factorics 
and Workshops Act. A man named George Farraday, working 
in the motor garage of the factory, received в 5 ock from 
а hand-lamp and was unable to remove his hands from tho 
lump. He called to a fellow-workman, who switched off, but 
the lamp guard was still live," and this man and another 
man received shocks on trying to pul Farraday away. 
Finally, after some delay, the man in charge of the electrical 
work was summoned from: the works, and pulled down the 
flexible so that the man could be released. He was, however, 
unconscious for about four hours, and his hands were badly 
burned. | 
Mr. J. E. Harsdon, H.M. Inspector of Factories for the 
district, appeared in support of the summons, and Mr. G. 8. 
Ram, H.M. Electrical Inspector of Factories, gave evidence. 
Mr. Ram stated that on testing he found that the potential 
between the lamp terminals and earth was 440 volts, although 
the installation was nominally a 110-volt installation. The 
pressure of 440 volts three-phase is used for driving the 
motors in the works, and the lighting circuits were taken off 


one of the phases presuma ly through an auto-transformer. 
The single-pole switch - was, therefore, not sufficient to dis- 
connect the lamp from the 440-volt mains. 

The lamp itself did not comply with the Home Office 
regulations, as the guard was in metallic connection with the 
lampholder, and it was not earthed; the workshop flex had 
been eut at a sharp edge at the top of the lampholder, and 
this and the lamp guard had thus been made "live." The 
defence was that ‘‘clectrical experts " had seen the apparatus 
only fourteen days before the accident, and had tested it, 
and that the defendants had been “let down" by these 
experts. 

_ The case shows the extreme necessity of having factory 
installations properly installed under good supervision. The 
use of improperly constructed hand-lamps, sometimes con- 
sisting of & lamp merely in an ordinary metal lampholder, 
is unfortunately .not rare, even in clectrical stations where 
competent persons are in charge, and few people seem to 
realise that the use of auto-transformers for reducing the 
pressure across the- lamp terminals docs not reduce the 
voltage of the pressure as regards shock to earth, or even 
that single-pole switches do not cut off the pressure. There 
are safety-type hand-lamps on the market, some of which 
are so well protected that earthing may be dispensed with, 
and there seems to be no excuse for not making use of them. 
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NS AND ANSWERS BY PRACTICAL MEN 


Nov. 27, 1918. 


RULES. 

Questions: We invite our readers to send ua questions, pre- 
ferably on technical problems that have arisen in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
spondents," or replics will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. | | 

ANSWERS: A fee of 10з. will be paid for the answer which 
we consider shows the greatest merit, and 53. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well аз accuracy. The Editor reserves the right to make no 
award, or to accept опу onè reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and tf diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a ‘‘nom de plume," but, both tn 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The ,Editor's decision is final. 


QUESTION No. 1,366. | 

During a sharp thunderstorm the telephone on the ground 
floor in a private house using electric light from the supply 
mains was struck by lightning. It was afterwards found that 
five of the metal filament lamps had their filaments completely 
shattered. The lamps were not in use at the time; there was 
not the least sign of blackening, no fuses whatever were blown, 
nor was there any trace of damage to the electric lighting 
installation. How would you account for this failure of the 
lamps '—''F. T." . 
(Replies must be received not later than first. post, Thursday, 

December 4th.) 


QUESTION No. 1,367. 


The composition of an oil-resisting alloy is required, suitable 
for cast-metal tanks, for use with oilimmersed apparatus; the 
alloy must have been found successful in practice, and be 


inexpensive to make. Any special foundry precautions should : 


be stated.—''U. R.” 
(Replies must be received not later than first post Tuesday, 
December 9th.) 
ANSWERS TO No. 1,364. 

How is the electrical equipment connected in a petrol-electric 
car, the engine being 40 horse-power, the dynamo being com- 
- pound wound with interpoles, and the motor being series wound 
with interpoles? Show in the diagram how two different speeds 
are obtained by the shunt and series resistances and the reverse 
control, and state what efficiency of transmission should be 
expected.—'' Егест. Egur.” ` | 

The first award (10s.) is made to “М.Н.” for the following 
reply :— | 

The diagram (Fig. 1) shows the method of connecting up 
the electrical equipment of a 40-h.p. petrol-electric car. 
If the car is intended to be operated from either end it will 
be necessary to duplicate all the controllers, the circuit-breaker 
and connections to the controllers and circuit-breaker. The 
reversing controller, R.C., is interlocked with the regulating 
controller, C., so that until R.C. is either in "forward "' or 
"reverse '" it will be impossible to move C. from the “off” 
position; and further, when C. is in the “on” position on 
any stop it will be impossible to move R.C. to the “off” 
position. C. would be provided with a magnetic blow-out 
coil, R.C. would not. The circuit-breaker, C.B., will be so 
interlocked with R.C. that it will be impossible to replace 
C.B. once it has opened for overload, until C. and R.C. are 
both in the “о” position. It will be seen that the first 
four stops on the regulating controller, C., give a gradually 
strengthening shunt field on the generator, and therefore 
gradually increasing volts, while the motor, M., is on full 
field. Stops, S., divert a portion of the motor series field, 
and more current is diverted by the succeeding stops 6, 7 and 
Я, thus increasing the speed of the vehicle by weakening 
the motor field. The generator, G., will always run at full 
speed, being direct-coupled to the petrol engine, and thus the 
greatest efficiency and power will be obtainable. The overall 
efficiency from petrol motor output to electrical motor output 
should be somewhere in the neighbourhood of 75 per cent. 


The remainder of the transmission losses would be very small 


as compared with an ordinary geared petrol motor, since 


. direct drive could be utilised, or, at any rate, a single reduc- - 


Fra., 1. 
REFERENCE, 

G =Generator Armature, 
86 = " Shunt Field, 


F =Fuse, 

CB=Circuit Breaker interlocked with RC. 

RC = Reversing Controller interlocked with С. 
С =Specd Regulating Controller. 

R =Generator Shunt Field Resistance, 

M =Motor Armature. 

5м = ,, Series Field. 

D=,, »  Divertér, , 


tion, if it was desired to use high-speed motors. Even then, 
the losses should not amount to more than a further 7 to 
10 per cent. | 


The second award (5s.) is given to “ МАВР,” who writes 
as follows :— 

The question re the wiring of a petrol-electric car raises 
some interesting points, and I have pleasure in putting for- 
ward the accompanying diagram, which I think will meet 


the case. It will be noticed that the windings for the 


interpoles are connected in series with the armatures both 
on the dynamo and motor, as the function of theso small 
poles is to counteract the distortion of field, to which the 
armature current gives rise. Without these poles there is 
a tendency for sparking to occur at the commutator as the 
load varies. The dynamo windings should be designed so 
as to give a constant output for a given speed of the engine, 
i.e., the product of the volts and amperes should be approxi- 
mately constant. This prevents the excessive rush of current 
through the motor whilst the latter is starting up, which 
would oceur if the dynamo were wound to maintain a constant 
voltage. To start the car the engine would be set running and 
allowed to attain its normal speed, and the control finger 
moved on to the first contact. This puts the motor in series 
with the starting resistance, and allows the car to speed 
up gradually without unduly taxing the dynamo. When the 
car has developed а uniform speed on this notch, the finger 
must be moved on to the next contact. This cuts out the 
series resistance, and the car can then attain its normal 
speed. To increase the speed, the finger must be moved to 
the next position. This, as can be seen from the diagram, 
puts a resistance in shunt with the field windings of the 
motor, thereby weakening the field and accelerating the motor. 
In passing I would point out that this method is somewhat 
unusual, the more common method of regulating the speed 
of a series-wound motor being to divide the field windings 
into several equal parts, and to have the latter in series 
for ordinary speeds, and in shunt for higher speeds. To 
reverse the motor, the control handle is moved to the left. 
This reverses the field of the motor, and at the same time 
puts the starting resistance into circuit. А double-pole 
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switch is included in the circuit, also a fuse. This latter 


. Should be as near to the dynamo as is compatible with 
accessibility, so as to protect it in case of short-circuit. The 
fuse should be adequate to stand a current considerably above 
the normal working current, otherwise there will be a 
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tendency to "blow " on starting up. The combined efficiency 
of the motor and dynamo should be from 65 per cent. to 
70 per cent. when running under normal conditions. That 
is to sav, if the engine develops 30 h.p. at the dynamo shaft 
(while running normally), the output from the motor shaft 


30x70 , 
00 -= 2] h.p. 


would be approximately "Ul 


It will be noticed that at any rate one of the successful com- 
etitors has assumed that the vehicle is a tramcar, and that 
oth run their engine at constant speed whatever load is de- 
manded of it. In some systems a large part of the control is 
done on the throttle, and when the car is standing, the engine 
is only just turning round at a speed at which the dynamo 
will not excite, ready to be speeded up for the start, when 
the dynamo will pick up its voltage and start the motor with 
a smoothness unobtainable with any definite controller step. 
The syst.n also has the advantage that the main circuit need 
never be broken, and no series resistances need be used, greatly 
simplifving the equipment. In this connection reference may be 
made to articles in ELECTRICAL ENGINEERING describing the 
Stevens petrol-electric system widely used on motor-omnibuses 
(Vol. VII., page 641, November 23га, 1911, and Vol. VI., 
page 678, October 27th, 1910). 

“=== 


STUDENTS’ “ RAG ” IN A SUB-STATION 


O7 wednesday night a mob of between seventy and a 
hundred students attacked the Albert Hall sub-station 
of the Kensington & Knightsbridge Electric Lighting Co. 
with a view to switching off the elocirio light in the Albert 
Hall. where the notorious James Larkin, of Dublin fame, 
was addressing a meeting. 

The sub-statiofi in question is one of the Company's three 
sub.stations to supply the three-wire D.C. system in the 
Company's area, and it deals with the central Kensington 
district. 


The students forced the doors of the sub-station, and 
attacked the switchboard attendant (G. W. Walker) as he 
was making for the telephone for assistance. Fortunately 
thero was another man in the sub-station, and also one in 
the adjoining distribution department, and assistance was 
telephoned for to the Kensington Court station. The Engineer- 
in-Charge there sent for the police and also proceeded himself 
to the sub-station, together with an assistant, to render help. 
The mob, besides breaking the telephones about, pulled off 
a few switches, but no serious disturbance was occasioned 
to the supply in the district. The total amount of damage 
has been estimated at about £20. 

Two of the students, G. W. Elkington and A. Macallum, 
were detained by the police, and appeared at the police 
court on Thursday, charged with maliciously damaging telc- 
phones, electric lamps, switchgear and ironwork. Walker, 
the switchboard attendant, in giving evidence, identified 
Elkington as one of the men engaged in destroying the tele- 
phone boxes, but no evidence has been given.that Macallum 
actually did damage, .and his statement was that he was 
forced into the works by the mob. Both the accused were 
remanded on bail. Walker, who was slightly injured in the 
fight, showed considerable courage in resisting the attack, 
especially as such implements as a truck and pole were used 
as a battering ram to force open the doors. 


ELECTRIC TRACTION NOTES 


— 


Major Pringle’s report to the Board of Trade on the Aisgill 
disaster, which occurred last September, has now been issued, 
and he makes it quite clear that the gas lighting of the trains 
was largely responsible for the fatal results. There were, he 
said, two sources of fire—burning gas and live cinders. He 
strongly urges on railway companies the desirability of em- 
ploying electricity as their standard illuminant, and of con- 
structing all new stock with electric lighting, as well as 
replacing as soon as possible the existing gas-lighted stock 
on main line and cxpress services. This he points out is now 
the trend of general practice all over the world. In the 
United Kingdom alone from the end of 1910 to August 31st, 
1913, the number of gas-lighted vehicles decreased from 
41,474 to 40,536, whilst those electrically lighted increased 


‘from 10,808 to 11,906. Major Pringle also refers to cab 


signalling, particularly that adopted by the Great Western 
Railway at a number of important centres. (A descrip- 
tion of this system appeared in ELECTRICAL ENGINEER- 
ING of March 7th, 1907; Vol. I., p. 491.) The method, he 
says, has not yet been proved to be efficient, however, to 
the extent of meeting adequately the very complicated require- 
ments of traffic on English railways and has still to be 
experimented with more thoroughly. The wireless control of 
trains is mentioned as ''still in its infancy." He recommends 
that the railway companies should unite in experimenting 
with the automatic train stop as used on the London Tube 
railways, which comes into contact with a stopcock on the/ 
train and automatically applies the continuous brake, to see 
if the method is reliable and practieal at high speeds. 
Another report deals with a slight accident which occurred 
near Shepherd's Bush station of the Central London Railway 
on September 30th. А stationary train was run into 
from the rear by another train, and a few passengers were 
slightly injured. This section of the line is worked by the 
lock and block system with Spagnoletti’s electric inter- 
locking apparatus, and the accident is attributed to a series 
of blunders made by the signalman, who availed himself of 
his emergency unlocking gear in a way described by Major 
Pringle as “incautious and stupid." The report concludes 
as follows :—'' During the past year the Company have been 
replacing the old method of lock and block working on this 
tube railway by automatic signalling with track circuit work. 
I am informed that the last remaining section—Holland Park 
to Wood Lane—will be completed in a month's time. In the 
circumstances no more need be said than that an accident of 
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(This Patent Record ts compiled by our own Editorial Staff and бз Strictly Copyright.) 


Specifications Published November 20th, 1913 


A full list of these was published in our last issue. The following 
- A are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abróad. 

24,586/12. Oven. SiwPLEx Conpurrs апа Е. G. TAYLOR. A 
pivoted hood is arranged in connection with a base and back 
late, so that the heated air is always maintained within the 
kood. A turned-over edge or sealing plate on the hood makes 
joint with the back plate when the hood is оро for this 
urpose. The heating element is fixed to the hood. Eight 

ures. 

25,499/12. Communication with Submerged Submarines. А. 
Turpin and К. RonBrNsoN. The submerged boat carries a vessel 
_containing caltium carbide and water. The resulting gas 
causes it to rise to the surface, and take with it a сот- 
municating wire, so that a bell or hooter can be worked from 
the boat. The apparatus is set in operation by a solenoid 
controlling the water valves. Three figures. Е 

25,976/12. Molybdenum. CHEMISCHE FABRIK von HEYDEN 
А.-С. Bands, wires, &c., are obtained from a mixture of 
molybdenum with magnesium or barium oxide, or carbonate. 

26,177/12. Dynamos. С. Puaisant. The armature is given 
an epicycloidal motion in a magnetic field between two соп- 
centric annular poles. The arrangement is said to be of use 
for automobile lighting dynamos, and for wireless. Three 
figures. . 

C27 758/12 A.C. Distributing Systems. B.T.-H. Co., E. 
Garton, and A. Н. Watson. Constant frequency in an A.C. 
system supplied by an inverted rotary is obtained by varyin 
the field {сп an exciter, by a Tirrill regulator, propormi 
to the speed variations. The regulator has a coil connected 
across a pilot generator driven at a speed proportional to that 
of the rotary, and a contact controlling solenoid with opposing 
coils, one across a steady pressure, and the other across the 
exciter armature. One figure. | 

2,125/13. Arc Lamps. M. S. Oxvw. The electrodes, which 
are in à vacuum, are keot in slight contact during working. 
The pressure is controlled by a solenoid having its core directly 
connected to one electrode. The electrodes are held apart when 
the lamp is not working. Two figures. 

4,945/13. Circuit Breakers. В. T.-H. Co. (С.Е. Co., 
U.S.A.) A magnetic blow-out is constructed so that the flux 
generated by a current in the winding in portions of the pole 
faces adjacent to the arc, repels this away from them ‘he 
flux across the arcing spaces forces the arc away from the 
magnetising winding. Four figures. 

9,070/13. High Voltage Generators. F. W. HowonrH 
(M. P. Ryder, U.S.A.). Two sets of magnets are arranged to 
pos flux in opposite directions through the armature coils 
y means of two reciprocating iron ''armatures," which move 
into and out of contact with the cores so as to close and break 
а magnetic shunt circuit round each of the coils. The arma- 
tures act in co-operation alternately, each to close a magnetic 
circuit through the coils and a shunt circuit round them during 
the breaking action of the other. Four figures. 

10.155/135. Wireless Telephony. Е. Masoraxa. To produce 
oscillations of a high group frequency, a rotary discharger has 
the rotating discs arranged with their axes perpendicular. One 
or both of the discs has a continuous metallic rim rising a little 
out of the plane of the disc. A cleaner or wiper is also provided. 
One figure. 

16,526/13. Alternators. ©тЕмкЕхз DyxamMo Works апа С. Н. 
Tavron. The end connections are made of copper strips through 
which insulated stiffening studs pass. These are fixed to the 
frame of the machine. Two figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on saleat the Patent Office Sales Branch, 25, Southampton 
Buildings, London, W.C., at the price of 84, each, post free. 

Summaries of some of the more important of these patents will 
appear in our next íssue. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Beaver and Craremont [Water-proof cable covering] 
22.355/12; SremENS Dynamo Works, LYDALL and FAIRBURN 
[Change-over arrangements] 15,149/13; Gites [Safety devices for 
conductors] 15,951 /13. 

Dynamos, Motors, and Transformers: Browx, Bovent кт Cir. 
[Conductors] 6.036/13: Soc. INTERNATIONALE Luwizre FROIDE 
(PnocÉpÉs DvussAvD) [Pedal-driven lantern generators] 20.288 / 13. 

Electrometallurgv and Electrochemistry: NELSON and Murray 
[Electrotvpes] 27.911/12: Soc. GENERALE DES NITRURES 
[Aluminium nitride] 10.975/15; [Furnace element] 12,837/13; 
(ЧЕ. POUR LE TRAITEMENT DES METAUX ET DES MINERAIS PAR 
Er£cTRICITÉ [Furnaces] 12,444, 13. | 


Heating and Cooking: \үп,ктхвох [Heating] 19,543/12; Berry 
[Water heating] 22.546/12; Hirst and MAURICE [Irons] 
29,550/12; AmPrN [Bath water heater] 10,403 /13. 

Ignition: Leitner [Starting internal-combustion engines] 
28,286/12; SYDENHAM, 4,965/13; ELEKTROTECHNISCHE FABRIK 
SCHAFFLER [Mine-igniting machines] 12,813/13. 

Incandescent Lamps:  NaaMLoozE VENNOOTSCHAP PHILIPS’ 
METAAL GLOEILAMPENFABRIEK, 1,340/13. 

Instruments and Meters: HAMILTON and the Ferranti Co. 
[Mercury motor meters] 26,559/12. , 

Switchgear, Fuses, and Fittings: WILKINSON (Lighting fittings] 
24,953/12; B.T.-H. Co. and McCartuy-Jones [Automatic regu- 
lators for distributing systems) 25,286/12; В.І. Co. and BLADES 
[Multicore cable dividing boxes] 29,783/12; PERFECT [Quick make 
and break vibration-proof switches] 1,984/13; Broxam (R. Bosch 
Co.) [Terminals] 6,551/13; E1cknorr [Explosion-proof inner cover 
for cable wells] 6,587/13; ErkcrRoMorOoR EQuiPMENT Co. and 
Bartow [Motor-driven controllers] 11,069/13; SIEMENS & HALSKE 
[Relay] 17,879/13. $ 

Telephony and Telegraphy: W.E. Co. (W.E. Co., U.S.A.) 
[Printing telegraph systems] 25,382/12; [Transmitter for selective 
system] 6,767/15; [Paper feeding for printing telegraphs] 
6.768/15;  [Re-inking mechanism for printing telegraphs] 
19,124/13; Siemens Bros. and Larpiaw [Two-line telephone in- 
strument] 25,673/12; THomson [Signalling] 9,632 /13; Dos Saxtos 


ое stations] 11,243/13; МсВевтү [Telephone exchanges] 


19.421 /1 

Traction: VEDOVELLI, PRIESTLEY ET CIE. [Overhead construc- 
tion] 11,310/13. 

Miscellaneous: PoLLARD and Еммотт [Magnetic separators and 
screens] 25.195/12; B.T.-H. Co. (G.E. Co., U.S.A.) [Refractory 
materials] 25,370/12; Asprey and Farrow [Striking mechanism 
for electric clocks] 26,194/12; Prewerr (Signalling on motor 
vehicles] 819/15; Forp [Synchronous working of cinematographs 
and ргаторһопев] 1,036/13; Grirrix & Sons [Gyrostat s] 
8,379/13; PELLI Ern for safes] 10,087/15; MAGNET WERK 
Ges. EISENACH SreziaLFABRIK FÜR ELEKTROMAGNET-APPARATE 
[Holding magnets for metal-working machines] 22,706/13. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. à 


Arc Lamps: SiEMENS-SCHUCKERT. [Searchlights] 24,312 /15. 

Distributing Systems, &c.: Soc. SCHNEIDER ET Cir. [Pressure 
dividing devices] 21,309/13. , 

Dynamos, Motors and Transformers: Weiss [Oil transformers] 
24,162/13; Scnersius [Conversion of alternating current] 
24,6/9/ 13. 

Heating and Cooking: MADSEN [Toasters] 24,419/13. 

Ignition: Dinaxp [Spark plugs] 11,737 /13. 

Telephony: ZivsosrENsKA BANKA v. PRAZA [Exchanges] 
„е pu & HarskE [Semi-automatic] 24,459 /13. : 

raction: Soc. p'ErrcruiciTÉ Mors [Switcl ‘allways 
2212715 [ ches for railways] 
Miscellaneous: Ергѕох [Illumination] 24,711/13. 


Extension of Life of Patent 


24.048/99. Telewriter. Е. Вітснік. The life of this atent, 
on the application of the National Telewriter Co.. Lt .. has 
been extended from 14 to 19 years. See also under “Telephony 
and Telegraphy," page 667. ` 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 
| Arc Lamps: W. G. Heys (Scott Elec. Co., U.S.A.) [Multiple 
ceno e lamps: Ares controlled by own magnetic field] 
Distributing Systems, Cables and Wires, Insulating Materials, 
&с.: А. S. Apter [Railway train lighting system using axle- 
driven dynamo, storage battery, and automatic switches] 
ыа ы. n 17.142/02; B.T.-H. Co. (A.E.G.) [Control of a 
number ot motors simultaneously driving a 
T \ E common load] 
Ignition: I. Zusaror [Make and break effect ; 
magnetically] 17,062/03. сак сша 
‚ Storage Batteries: R. M. Тлоүр [Casing and arrangement to 
indicate when the electrolyte is leaking away. Also arrangement 
for exhausting the gases, &c., suitable for use in submarines | 
15.816/01 ; [Rigid cell casing for traction, &c.] 15,817/01. 
Miscellaneous : W. L. Wise (А.-С. “ Magneta,” Switzerland) 
[Oscillating clock armature] 15.833/01; P. A. NEWTON (E. 
oe Germany) [Cigarette making mMchines] 17,106 /04 : 
. P. Guapratr [Use of high-pressure sparks for inst 
indelible records] 16.493 /08. v Д РЕ 
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this description shows that lock and block working in itself 
does not afford the security necessary for this kind of traffic." 

Trafic on the Baker Street & Waterloo (Tube) Railway 
was suspended on Monday from 4.80 till 5.5 p.m. It appears 
that, owing to a mechanical defect, а brake bracket fell froin 
a train at Edgware Road station on to the “live” rail, and 
caused an earth. Current was cut off while an examination 
was made, but as soon as the bracket, which was found 
welded to the rail, was removed, running was recommenccd. 

The reports by the Town Clerk, Borough Surveyor, and 
Borough Electrical Engineer, ypon the electrification of the 
Stirling tramways, referred to in our last issue, have been 
referred to Mr. Peter Fisher, General Manager of the Dundec 
Tramways, and Mr. J. A. Robertson, Borough Electrical 
Engineer at Greenock, for consideration. 

It was stated at the meeting of the National Electric Con- 
struction Co. that an important continental tramway con- 
cession is likely to be brought to a successful conclusion at 
an early date. All the local authorities, who number thirty, 
have соте into line. 

The Board of Trade have sanctioned the use of double- 
decked trolley ‘buses between Brighton and Hove, on the 
understanding that the width of the vehicles is not to 
exceed 7 ft., on account of the: comparative narrowness of 
some of the streets. The ‘buses will not run along the sea 
front, and the scheme will now go forward with the agree- 
ment of the Hove Council. Current will be supplied by the 
two Councils, each in its own area. 

The notices of bills which are to be promoted in the next 
session of Parliament include a number of applications for 
trolley omnibuses, but probably the most noticeable is that 
by the North Eastern Railway Co., which proposes to instal 
this type of vehicle for conveying passengers and goods 
between its stations in Newcastle and Gateshead. Another 
railway matter of considerable interest is the proposal of the 
Midland Railway Co. to enter into agreements between the 
London Electric Railway Co. and the Underground Electric 
Railways Co. of London, for taking a supply of electrical 
energy, presumably in connection with the conversion of the 
Tilbury-Southend line to electric traction, upon which the 
General Manager of the Midland Railway Co. recently stated 
the Company is prepared to spend £1,000,000. It is also 
proposed to revive the scheme of the Isle of Wight Junction 
Railway for connecting up the Isle of Wight with the main 
land by means of an electrie tube railway under the Solent. 
The venture this time scems to be promoted by the London 
& South Western Railway Co. The tube railway scheme 
between North and South Shiclds is also to be revived. 


The conversion of the suburban lines of the London & © 


North Western Railway to electric traction is making good 
progress, and the line from Willesden to Earl’s Court is now 
practically completed, so.far as the track work is concerned. 
According fo The Times, it is hoped to obtain delivery of 
tho rolling stock at an сапу date, and to begin service in 
February. Pending the completion of the Company's own 
power-house at Stonebridge Park, current will be purchased 
from an outside source.. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


The hearing before Mr. Justice Warrington last week of 
the applieation for extension of life of Patent No. 24,048/99, 
by F. Ritchie, which was brought by the National Telewriter 
Co., Ltd., has resulted in the life of the patent being pro- 
longed by five years, so that it will now expire on December 
2nd, 1918. Evidence was given by Professor C. Vernon Boys, 
Sir John G. Craggs (Chairman of the National Telewriter Co.), 
and by the inventor, Mr. F. Ritchie. The evidence showed 
that the same people had consistently put money into the com- 
cern since the start, but had not yet received any return. 
Mr. Ritchie has been paid an annual salary of £400 to 
£500 as Works Manager, making in all about £7,000 cash, 
plus about one-fifth interest in the present Company. After 
many attempts the Post Office, in March, 1908, granted the 
Company a licence for twenty-one years certain and permission 
to establish telewriter exchanges. Since this time the business 
has regularly extended. For the half year to June, 1909, 
the amount received from rentals was £801, while from 
July of the present year to date the amount is £6,453. There 
are now two telewriter exchanges in London, one at Walbrook 
and one at Charing Cross, and one at Liverpool. In 1907 the 
whole rights were offered to the Post Office for £70,000, but 
the offer was not accepted. "There was no opposition, but 
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the application was watched by the Solicitor-General, Mr. 


S. Buckmaster, on behalf of the Board of Trade. Me 
admitted the usefulness and merit of the invention, and sug- 
vested that an extension of life of five years might be allowed. 
(In general, the maximum allowable is seven years.) In 
granting the extension Mr. Justice Warrington said that he 
was governed in his decision by the fact that there had been 
nothing in the nature of gambling with the shares. 

Mr. J. St. Vineent Pletts, A.C.G.I. (Chief of the Patents 
Dept., Mareoni's Wireless Telegraph Co., Ltd.), gave the 
third of his series of lectures on Wircless Telegraphy at the 
City & Guilds (Engineering) College last Thursday. Не 
showed mathematically how the energy of one oscillatory 
circuit is inductively transmitted to a second oscillatory 
circuit in tune with the first. The form of the final equation 
shows that the resulting current is both pulsating and oscilla- 
ing. If the frequency of the components is designated by 
a and b, the frequency of pulse, N —a-b, which is also equal 
to 1/T, where T is the time period of the pulse. The co- 
efficient of coupling, k = M/V LL}, where M is the mutual 
induction between the two circuits, and L, and L, their 
self-inductions respectively. In practice k is quite small; it 
canhot be zero, as then no energy would be transmitted 
from one circuit to the other. It does nof, however, usually 
exceed 5 per cent. Calling л the natural frequency of either 
circuit, k= N/a, so long as the coupling is small. Now TN=1, 
therefore the number of oscillations in a pulse varies in- 
verscly as the coupling, but as it is difficult to count the 
oscillations in a pulse it is usual to determine the wave- 
lengths, and so determine the coupling. If the difference in 
wave lengths, A, А», is not very great, k=(A,—A,)+A,. When 
the reaction of the second current on the first 15 considered, 


it is found that initially current and voltage in the primary 


are in the same direction, but they are in opposite directions 
in the secondary, i.e., there is an oscillation of energy from 
one circuit to the other. When the effect of resistance in 
the circuits is considered, it is found that the damping is 
given by (R,/L,+R,/L,)+4(1+k), i.c., the damping of one 
wave is greater, and the other less, than the mean.' At the 
station at Clifden with a wave-length of 19,500 ft. and a total 
resistance in circuit’ including the spark of 0'022 ohms, the 
coefficient of damping is 0'025. ` The spark frequency is 500 
per second. The whole oscillation lasts about 0'001 sec.; 
therefore the time between two sets of waves is also 0'001 sec. 
The oscillation of energy from one circuit to another may 
be demonstrated by a mechanical analogy consisting of two 
pendulums a little distance apart, suspended from a stretched 
string. Опе is started oscillating, and as its amptitude dies 
down that of the other increases to a maximum, which in 
turn dies away, while the first one grows again, and so on. 
The gradual change in phase relations, as takes place in the 
electrical circuit, is also shown. If a chain having three times 
the time period of one of the simple pendulums is substituted 
for one of these, it is set oscillating with a third harmonic, i.e., 
there is a node in it, about 4 of the total length from the 
lower end. This distanec, however, is not exactly à, for the 
tension throughout is not uniform. The next lecture will 
take place to-day at 5 p.m. 

A large meeting of the 160 members of the newly formed 
Wireless Society of London was held on Tuesday evening in 
the Westminster City Schools, with the President, Mr. A. A. 
Campbell Swinton, presiding. It was announced that the 
club-rooms at 107 Hatton Garden were ready, except that 
no licence or instruments were yet obtained, though nearly 
£100 is now promised for the latter purpose. With regard 
to the granting of licences to experimenters, the President 
said that the Post Office would not in future grant them for 
stations near shipping routes, Government or Marconi stations. 
As the aims and objects of the Society have vastly increased 
since its foundation, it was proposed by Mr. Russell Clarke 
and seconded by Mr. F. Hope-Jones that the subscription be 
raised to one guinea per annum for London, and 10s. 6d. 


‘per annum for country members, plus an entrance fee of 


105. öd. The rules and objects of the Sociéty are now pro- 
visionallv settled, and may be obtained from the Hon. Sec., 
Mr. R. H. Klein (18 Crediton Road, West Hampstead, N.W.). 
Dr. W. H. Eccles (Vice-president) outlined the programme 
of work of the Radio-telegraphie Committee of the British 
Association, and pointed out how the Society could help this 
Committee in its important work. The next meeting will be 
held in January, when the President will deliver an address. 
It is hoped to provide for the reading of three or four im- 
portant Papers during the year, and informal discussions at 
frequent intervals. 

Beyond an interruption to Cassinga, Angola, there is no 
further news to communicate this week regarding cables and 
landlines.—The interruptions reported of the French West 
Indian cable system still continue. 


~ 


свв . ELECTRICAL ENGINEERING 


Nov. 27, 1913. 


—- ——— — — 


— Notes on Tenders Invited and Prospective Business appear оп р. 671. — 


—_ 


“CATALOGUES, PAMPHLETS, &c., RECEIVED 


WOODWORK, &c.—In brin ing its prise list up to date, C. 

Jennings & Co. (Pennywell Road, ristol) has provided this with 

a stiff cover. The 270 pages of this convenient list embrace 

almost every product of the woodworking gta Illustra- 

tions and Full details in regard to prices for electric light 
casings and cappings, as well as creosoted troughings for under- 
ground cables are given. It is claimed that whether creosoted by 
dipping or by pressure the material used is free from injurious 
acids. Sharp tlexion and fatigue is minimised by the use of 
long lengths. The Company points out that it supplies these 
troughings both for home and export. Large stocks of teak are 
also held at the depót. We are very pleased to receive from 
the Company a strong four-fold brass-jointed 2 ft. rule, similar 
to those it advertises, which will be sent in conjunction with 
the price list, post free, on receipt of 1s. 6d. 
TELEPHONE EQUIPMENT.—The Stromberg-Carlson, Tele- 
phone Manufacturing Co. (Rochester, 1050 University Avenue, 

New York) is issuing lists dealing with a number of its numerous 

manufactures, араар C.B., magneto, party and private line 

telephones, exchange equipment, dry cells, the “ Deffone” for 

deaf people, mining telephones, linesman’s tools, &c. 

NNN IAAL AAP AP ALIA AL ALAA ALPALRLPOA очаат 
Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 

“ Electrical Engineering," 


PRINTING-PRESS CONTROL.—A pamphlet from J. H. 
Holmes & Co. (Newcastle-on-Tyne), serves once more to remind 
one of the large amount of electrical equipments for printing 


offices that the company has carried out. We note that 
. 25,000 h.p. in “Castle” D.C. and “Holmes-Clayton” А.С. 
motors is now installed for driving printing machines. Among 
the specialities is a hand-operated starter with interlocked shunt 
regulator, so that the motor is always started with full field 
strength, and a steel-beaded panel by which the whole apparatus 
is controlled through a double-pole switch. Again, an automatic 
starter and regulator combined, fitted for pilot control and inter- 
locked with the shunt regulator, is listed. i 
ELECTRIC LIGHT FITTINGS.—Another pamphlet from the 
same firm deals with searchlights for marine purposes, and robust 
fittings for use in ships, workshops, factories, &c. 
ILLUMINATED SIGNS. An attractive booklet, entitled 
*' That Blue Light," deals with the system of illuminating electric 
signs, canopies, and façades by means of. mercury vapour lamps. 
The publication is to be obtained from the т иш» Соорег- 
Hewitt Co., Ltd. (80 York Road, King’s Cross, N.), which p 


carried out a number of bold schemes, some of which are illus- _ 


trated. It is also pointed out that silica lamps can be installed 
in the existing ornamental gas lantern, still often seen outside 
various buildings, so as to compel attention and yet not to 
necessitate a great expense. 


FOOL-PROOF MOTOR CONTROL PANELS 


WE are able to illustrate here two motor-control panels 
recently introduced by the Igranic Electric Co., Ltd. 
(147 Queen Victoria Street, E.C.). These are known as the 
"Conspede" and the ''Varispede" starting panels. The 
former is illustrated in Fig. 1. Both have been used, we are 
informed, in large numbers, both at home and abroad. As 
may be seen from the illustrations, there is only one handle 
in the *' Conspede " panel, while in the “ Varispede " there is 
in addition the handle of the shunt regulator, which is electri- 
cally interlocked. As the latter panel embodies all the features 
of the former, it will be sufficient to describe this. The con- 
nections are shown in the diagram, Fig. 3. The shunt field 
regulator shown at the top is arranged so that it can be 
short-circuited by a contact controlled by a spring and 
opposing magnet in series with the holding-on magnet of the 
starter. When the shunt regulator handle is moved to the 
resistance all-out position (i.e., to the right), it depresses the 
armature of the magnet against its spring, so that the short- 
circuit is removed. If the circuit is then closed, there is 
sufficient current through the magnet to hold the armature, 


so that any movement of the regulator handle may now be 
made; but as soon as the circuit is broken the resistance 
is short-circuited, and when next the motor is started full field 
is automatically put on; nor can this be altered until the 
handle of the regulator is brought hard over to the right 
so as to depress the armature against the spring as before. 
The holding-on circuit of the clapper switches is controlled 
through two contacts on the single-starter handle passing over 
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**ARC-PREVENTING INTERLOCK.” 
Fic. 2.—CLAPPER SWITCH. 


two concentric metal rings on the starter base. One of these 
contacts—the one on the outer ring—consists of a wheel, 
part of the periphery of this is an isulator and part of metal 
in connection with the contact engaging the inner ring. As 
the handle is moved the inner contact passes from the dummy 
stud to the live stud, and the wheel of the other contact 
rotates so that the metal part comes into engagement with 


Fic. 3.—CoNNECTIONS OF VARISPEDE 
Motor CONTROL PANEL SHOWING 
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the ring, and the circuit, through the clapper switches, is 
completed, thus closing the main circuit. The wheel is 
prevented from rotating further by a stop, and continued 
forward motion of the starter handle speeds up the motor in 
the ordinary way. However, should any backward movement 
be made, the little wheel rotates sc that the metal part no 
longer engages the ring, and the clapper switches open. To 
prevent any forward motion of the starter handle putting the 
clapper switches into circuit again, the inner ring is divided 
and a resistance inserted, as shown, so that the current is 
reduced sufficiently to keep the clapper switches closed, but 
yet is not sufficient to close them after they have been 
opened. It will thus be seen that the main circuit is always 
broken by the clapper switches. These are shown in Fig. 2 
and are of very robust construction with copper and carbon 
break, and have a strong magnetic blow-out. It is seen that 
overload and no-voltage attachments are provided in these 
pos and the circuit may be opened by depressing a push- 
utton switch. The clapper switches and their connections 
make up what is aptly called an ‘аге preventing interlock," 
for the only other circuit which is ever broken is the holding- 
on circuit of the clapper switches, where the current is 
necessarily very small indeed. These one-handle control 
panels will no doubt become almost universal, especially where 
unskilled labour is employed. 


ELECTRICAL SUPPLIES 
D URING the last few months there have been many new 
varieties of lighting, heating and cooking equipments put 
on the market, and the inclusion of some of the best of these 
in the 1914 edition of the catalogue issued by Drake & 


Gorham, Ltd. (1 Felix Street, Westminster Bridge Road, 


S.E.), has necessitated its being about twice as big as the 
one it supersedes. The very convenient system of thumb 
indexing the various sections has been adhered to, while 
the usefulness and accessibility of every item in the catalogue 
has been enhanced by the inclusion of a complete index, 
giving both section and page number. As practically every 

ind of electrical supply is listed, it is difficult to particularise. 
We may mention that the list of flexibles, in addition to the 
qualities for ordinary installations, includes varieties for ship, 
stage, crane, motor-car and other purposes. Price's system 
of heating for houses, offices, green-houses, garages, &c., is 
illustrated and described in the section on heating apparatus. 
The heating clement is contained in a large, thin iron pipe. 
Another useful contrivance is a motor-driven carbonic acid 
gas refrigerating plant, made in three types. These machines 
occupy but little space, and take but little power to drive 
them. In the section on fittings are shades and reflectors for 
every purpose, hand-lamps to meet the Home Office regula- 
tions, electric torches and battery lanterns of robust con- 
struction for uso in difficult situations. There is no electucal 


contractor or dealer in accessories who should. be without a. 


copy of this catalogue, which will be sent to anyone who 
cares to apply for it, mentioning ELEcTRICAL ENGINEERING. 


CORRESPONDENCE 


CABLE CASINGS. 
To the Editor of ELECTRICAL ENGINEERING. 


Dear Sir,—We should be pleased to have the opinion of 
your readers whether it is advisable to screw the capping 
on casings in the centre or at the edges of the capping. 
In manufacturing these casings and capping it 18 our desire 
to manufacture it to suit the wishes of the electrical trade 
generally. When the cappings are nailed or screwed on the 
outside edges, the capping is less likely to gape open and 
allow dust to go inside the casing, in which case the thicker 
timber would have to be left on the outside of the grooves 
and reduce the centre portion somewhat. On 1}-in. casing, 
what is the best shape, therefore, which will suit the trade? 
Any replies from your readers on this point would be appre- 
ciated, whether given by sketches or figures. 

Yours, &c., 

© C. Jennines & Co. 
Pennywell Road, Bristol. 
November 22nd, 1913. 


а Se 

Osram Lamp Patents.—Judgment in default of defence, with 
inquiry as to damages, was obtained yesterday in Mr. Justice 
Astbury’s Court by Osram Lamp Works, Ltd., against the Oro 
Light and General Supply Co., Ltd., for infringement of Osram 
metal filament patents. 


MODERN ENGINES 


AND 


POWER GENERATORS. 


By Rankin Kennedy, C.E. | 


The Coupon below entitles any reader to a com- 
plimentary copy of an illustrated booklet, describing 
what is probably the most valuable work upon this 
subject ever published. | 

The importance of the subject is growing day by day, and 
“The Book of Modern Engines and Power Generators" can 
easily prove of the greatest value to those who desire to be fully 
informed upon the latest developments in every branch of the 
subject. 

The author, Mr. Rankin Kennedy, C.E., is well known as 
an authority on his subject, and in this work he explains in 
the clearest and most thorough manner the design and con- 
struction of prime movers; the term is here used in its 
widest sense, as it applies to all engines, whether worked 
by petrol, oil, steam, air, gas, water, or electricity, and as it 
includes all machinery and processes connected with power 
generators and distribution. 


ENTIRELY UP TO DATE. 


Moreover, all these subjects have been brought entirely up 
to date. The previous Edition of the work ac ieved such ap 
immediate success, that for the new and Revised Edition, the 
scope of the work has been widened and extended so as to 
cover every branch of the subject, by the addition of a great 
amount of new matter, and many new illustrations of very great 
interest and high value. 

This new Edition is indeed already recognised as the standard 
work on its many varied, subjects, including Rotary Engines, 
Gas Turbines, Gas Engines, Oil Engines, Petrol Engines, Suction 
and Producer Gas Engines, Blast Furnace Gas Engines, Marine 
Engines of every design and type, Com ressed Air Motors, Air 
Compressors, Refrigerating Engines, indmills, with electric 
storage, Fluid Hydraulic Engines, Water Pressure Engines, 
Hydraulic Rams, Water Pressure Turbines, and Water Raising 
Engines, Centrifugal Pumps and Air Lifte, Power Distribution 
and Transmission by Gearing, Water Pressure, Compressed Air 
and Electricity, etc.; etc. 


OVER 2,000 ILLUSTRATIONS. 


The work is profusely illustrated by diagrams, text-cuts, and 
plates. In all there are over 2,000, every one of great practical 
utility to the engineer. 

Enough has been said to show that this work is indispensable 
to all electrical, mechanical, steam, and hydraulic engineers, 
and to all who are concerned with manufacturing, designing, 
draughtsmanship, electro-chemical, and metallurgical work, wit 
automobiles, tramways and railways, boilers, shipbuilding, 
collieries and mines, etc. 

We would advise those who are determined to keep abreast 
with all the latest specialist knowledge concerning E 
detail of their profession to send for the free booklet whic. 
is supplied by the publishers to those mentioning this 


paper. 
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A FREE BOOKLET. 


To the Caxton PuBLIisHING Co., LTD., 
97, Surrey Street, London, W.C. 
Please send me, free of charge, a copy of the book describing 
the "Book of Modern Engines and Power Generators," and 
showing how it can be obtained for a first payment of 1s. à., 
the balance to be paid by small monthly payments. a 


NAME 
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ADDRESS 
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STREET LIGHTING WITH ORNAMENTAL POSTS 


N UNICIPAL AUTHORITIES in this country are some- 
times apt to give less attention to the esthetic aspects 
of street lighting than to its more utilitarian object. Streets 
lighted artistically as well as efficiently attract people to 
a town and to the business streets, and thus increase the 
wealth and therefore the rateable capacity of the community. 
In this connection the British Thomson-Houston Co. 


ORNAMENTAL LAMP-POSTS OUTSIDE THE B. & К. ELECTRIC 
RESTAURANT, Earu’s Court Roan. 


(Mazda House, 77 Upper Thames Street, Е.С.) 
remind us of an ornamental street-lighting standard 
of artistic and dignified design, which they introduced not 
long ago, and was illustrated in ELECTRICAL ENGINEERING, 
Mareh 6th, 1913. This standard consists of a Corinthian 
pillar surmounted by four arms and a single central point. 
The standard is 9 ft. to the top of the ironwork, and its 
proper equipment is one 200-watt and four 100-watt Mazda 
lamps enclosed in Alba globes. The Alba globes are suffici- 
ently dense to render the lamp filament invisible, but, on the 
other hand, the light absorption is very small. The globular 
shape and smooth exterior surface permit the rain to wash 
away all dirt and dust, so that the globes always appear 
clean. Altogether, the new B.T.-H. standard, with its com- 
plete equipment of Alba globes and Mazda lamps, forms a 
very distinctive street-lighting unit—the general use of which 
would greatly enhance the appearance of some of our streets. 
Two of these B.T.-H. standards, equipped with Alba globes, 
have been erected outside the Brompton & Kensington Electric 
Restaurant in the Earl’s Court Road, and are seen alight 
in the illustration. They are ornamental both by day and 
by night, and give an air of refinement and distinction to 
the exterior of the restaurant, which has undoubtedly con- 
tributed to its present popularity. 


LOWERING GEAR 


Й bes London Electric Firm (George Street, Croydon) write 
us that many remarkable problems present themselves 
for solution in the prosecution of their business as lowering 
gear experts. One of these was involved in the gear illus- 
trated here, which is an eight-ring contact-suspension gear 
for suspending from a dome an electrolier, suitable for seven 
circuits, for a church in Edinburgh. It will be noticed that 
the gear is not pendant (which is the more common practice), 
but is supported from beneath, being located between the 
inner and outer structures of the dome of the building. The 
firm believe their concentric system of contacts is the only 
one by which multi-circuit problems can be satisfactorily 
solved. " 

Amongst other similar gears they have done are a number 
of four-contact gears for picture theatres, giving two entirely 
different circuits for red and white lights; also five-ring 
gears for а hall in Edinburgh. Ordinary single-circuit 
gears for lowering semi-indirect fittings, electroliers, &c., for 
cleaning, renewal of lamps, &c., have been common things 
with them for many years. 
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In all cases the weight of the fittings—sometimes reaching 
as much as 20 cwt.—is taken by their well-known positive 
acting weight relieving feature, by which the weight is only 


on the winding rope during the actual raising and lowering 


operation. Their patent self-sustaining winches are also used 


8-Rinc LOWERING GEAR FOR LARGE ELECTROLIER. 


in conjunction with these fittings, so that even when raising 
and lowering, the weight of the fitting is always under safe 
control. 


A FINE WINDOW DISPLAY 


HE General Electric Co., Ltd. (67 Queen Victoria Street, 
E.C.), have sent us the illustration given here of a 
window display of G.E.C. material in Victoria, Australia. 


This display, in which Osram lamps form a prominent 
feature, was arranged by Messrs. McQueen, of the township 
of Hamilton. 
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TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Aylesbury.—. loan of £20,800 is to be applied for in con- 
nection with the new electric supply scheme. 

Barbados.—The Barbados Electric Supply Corporation, 
Ltd., proposes to extend its generating plant. 

Bradford.—One 2,000-kw. turbo-alternator, storage batteries, 
boosters and switchgear, and two 1,500-kw. rotary-converters, 
transformers and switchgear. City Electrical Engineer. 
December 19th. (See advertisement on another page.) 

Cleethorpes.—Extensions are to be carried out at the 
electricity works. 

Dundee.—An additional 5,000-kw. alternator is to Бе 
installed at the Carolina Port power house, at an estimated 
cost of £36,500. 

London: Stratford.—A Local Government Board inquiry is 
to be held to-morrow concerning a loan of £21,500 for electrical 
extensions. 

Stepney.—The Finance Committee of the L.C.C. recom- 
mends sanction to a loan of £7,180 for electrical extensions. 

Neath.—A Local Government Board Inquiry was held last 
week ids. a loan of £9,536 for electrical purposes. The 
inquiry was adjourned in order that the Council's officials 
might supply a statement showing the difference between the 
loan sanctioned and the amount actually expended upon the 
undertaking. 

Rathmines.—Loans of £11,000 for additional generating 
plant, and £1,500 for wiring are to be applied for. | 

South Africa.—The African World states that the Johannes- 
burg Council requires six motor-converters. London agents, 
Messrs. E. W. Carling & Co., St. Dunstan’s Buildings, 
St. Dunstan’s Hill, E.C. 

Turkey.—Tenders аге invited by January 14th in respect 
of a concession for an electric lighting installation at Dardan- 
elles. Further particulars, 78 Basinghall Street, Е.С. 


| Wiring E " 
The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors ате 
inquiries to ascertain whether electrical work will be required. 
Barnet.— New infirmary. | PEL. 
Bingley.—Electric lighting 
Engineer. "EX | | 
Broadstairs.—Concert Hall in High Street. | 
Camborne.—Extensions to County School for Girls. Secre- 
tary, County Hall, Truro. . Е | | 
Durham.— Residential school for children. Education Com- 
mittee, Shire Hall. : e | 
Falkirk.—Cinematograph theatre (£3,000). Falkirk Picture 
House, Ltd., 18 Brandon Street, Motherwell. 
Glasgow.—Tenders are invited for an electric lighting 
installation at the Langside Library. Town Clerk, December 
186. 
Kingston-on-Thames.—Additions to 
Offices, Coombe Road. 
Leeds.—Cinematograph theatre, Queens Road. Architects, 
T. Winn & Sons, 84 Albion Street. 
London: L.C.C.—265 points at the Ocean Street elementary 
school, Mile End. (See advertisement on another page.) 
Paddington.—An expenditure of £90,000 is contemplated on 
public baths in Porchester Road. 
Manchester.— Baths (£138,000) 
Architect. a | | 
Thirsk,—New cinematopraph theatre, Long Street. 
Weymouth.—Electric lighting and power cquipment at 
new bakery, Cromwell Road, for Weymouth & District Co- 
operative Society. 


of Town Hall. Borough 


workhouse. Union 


at Levensholme. City 


Miscellaneous 

Aberdeen.—Additional rolling stock is required by the 
Tramway Department. | 

Australia.—Copper track bonds and accessorics for 
Melbourne Suburban Railways. Consulting Engineers, Messrs. 
Merz & McLellan, 82 Victoria Street, S.W. (See advertisc- 
ment on another page.) 

Rotherham.—T'wo  electzically-driven. automatically con- 
trolled pumping sets capable of delivering 1,800 gallons per 
minute against a head of 25 ft. are required. Borough 
Engineer. 

Southend.— After some discussion, a proposal by the High. 
ways Committee to place thirteen electrie lamps in South- 


recommended to make . 
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church Road has been sanctioned. There was Considerable 
opposition in favour of the adoption of high-pressure gas. 

South Yorkshire.—The Joint Municipal Board, known as 
the Don Valley Light Railway Joint Board, is to be created 
for the purpose of constructing tramways to serve the Don 
Valley between Barnsley and Mexborough. The estimated, 
cost of the scheme is £120,000. 

West Hartlepool.—Tenders are invited for electrical equip- 
ments of tramcars. General Manager, December 8rd: 


. TENDERS RECEIVED AND ACCEPTED 


Grimsby.—The tender of Messrs. W. Lucy & Co. for house 
service boxes and fittings has been accepted at £171 6s. and 
£48 16s. respectively. Тһе same firm's tender for house fuse 
boxes at £153 has been accepted, and a contract for: metal 
filament lamps has been’ placed with the Cryselco Co. 

London.—Messrs. Scholey & Co. have received an order 
from the British Westinghouse Co. for their gpecial tool steel 
gears and pinions for the whole of the equipments required 
in the electrification’ of the suburban lines of the London 
& South Western Railway. This constitutes the largest 
single order ever placed in this country for gears and pinions. 

Rotherham.—A repeat order has been placed with Messrs. 
E. Bennis & Co. for two mechanical stokers, and self.cleaning 


compressed air furnaces in the Corporation power station. 


MISCELLANEOUS BUSINESS NOTES AND 
TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.if. port of arrival, quoted on Tuesday night, was 


£68 to £68 10s. (Last week, £70 10s. to £71 10s.) 

The Electrical Co., Ltd.—This firm has appointed Mr. С. 5. 
Helme (late of the Lancashire Dynamo &. Motor Co.) to 
be their Engineer and Sole Representative in Scotland. Mr. 
Helme will take up his appointment immediately, his head- 
quarters being at the firm's present Glasgow address, Baltic 
Chambers, 50 Wellington Street. É 

Switchboard Manufacture.—Mr. S. Ferguson has resigned 
his position as Chief Draughtsman to Messrs. Ferranti, Ltd., 
and is joining Mr. G. Pailin for the purpose of carrying on 
the business of switchboard building. The new Company is 
Messrs. Ferguson, Pailin & Co., Edward Street, Higher Open- 
shaw, Manchester, and has no connection whatsoever with 
Messrs. Ferranti, Ltd., but is prepared to build up switch- 
boards with any specified make of detail gear. Р 


John Е. Raworth, 


Sueen Anne's Chambers, Chartered Pateat Agent 
30, Broadway, Westminster, London, S.W. 


EVERY INSTALLATION ENGINEER 


Should join his Trade Protection Organisation, 
THE 


ELECTRICAL CONTRACTORS ASSOCIATION 


(Incorporated). . 


Inquiries cordially invited by the Secretary, 


L. G. TATE, 
20, Bucklersbury, LONDON, E.C. 
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LOCAL NOTES 


Accrington: Supply for Outside Districts.—In connection 
with the recent recommendation that the gas plant at the 
generating station should be duplicated, negotiations are being 
carried on with one or two outside districts for a supply 
either in bulk or in detail. 

Barnsley: Electrical Fittings.—The Corporation is seeking 
powers in the next session of Parliament to supply electrical 
fittings, &c., and to enter into contracts, if necessary, for 
carrying out the work. 

Brighton: Supply to Railway Co.—A new arrangement has 
been entered into by the Corporation Electricity Department 
with the London Brighton & South Coast Railway, under 
which the Railway Co., instead of paying a minimum of 
£1,000 a year for current as at present, will take a minimum 
of 1,000,000 units per annum, and in addition take all power 
and lighting supply for their workshops from the Corporation 
mains. 

Dundee: Broughty Ferry Power Station.—Following on the 
amalgamation scheme sanctioned by Parliament last year, 
arrangements are being made to link up and standardise the 
Broughty Ferry electric supply scheme with that of Dundee. 
The cost is estimated at between £800 and £1,000. . 

Hove: Purchase of Company's Undertaking.—The purchase 
money to be paid by the Hove Corporation for acquiring the 
electric lighting undertaking from the Hove Electric Lighting 
Co. has been practically agreed at the sum of about £175,000 
mentioned in our last issue, and we have reason to believe 
that the Council are open to receive proposals for working 
this concern together with that of their own undertaking in 
Aldrington (which is at present supplied “іп bulk" from 
Brighton). In round figures, £200,000 is estimated by the 
Council as the value of the combined undertaking. The 
Council, we believe, are sanguine ав to the the likelihood 
of arranging with a suitable purchaser, as they consider that 
. the undertaking involves considerable possibilities in the way 

of supplying current for power for the proposed trolley 'buses, 
strect lighting, and other purposes, and the Hove Electric 
Lighting Co. has for some time paid good dividends and 
accumulated a reserve fund of many thousands. Particulars 
are obtainable from the Town Clerk, Hove Town Hall. 

Llanfairfechan: Electric Lighting.—Having considered the 
estimated cost of a water-power electric supply scheme, the 
Council has decided to take current from the North Wales 
Electric Power Co. The terms of the Power Co. for a mini- 
mum supply of 24,000 units on a seven years’ contract, are 
a charge of £120 per annum for two years, and £150 per 
annum for the remaining five years, upon which terms it 
is estimated that the Council can supply current at from 53d. 
to 6d. per unit. 

London: L.C.C.: Greenwich Power House Breakdowns.— 
The cost of repairing the machinery at Greenwich in con- 
sequence of the breakdown & few months ago, and also the 
eost of taking & temporary supply of current from outside 
authorities during the repairs, was 21,718, of which £759 
represents the cost of the temporary supply of current. 
Arrangements have been made with the London Electric 
Supply Corporation to take a supply up to 1,800 kw. per 
annum at £3 per kw. per annum, plus 0°35d. per unit, pending 
the completion of the work of substituting turbines for the 
existing reciprocating engines at Greenwich. The Company 
will supply the necessary switchgear and meters at its works 
at Deptford, and cable ducts between the Council's line of 
ducts and the Company’s generating station, whilst the 
Council will provide the necessary feeder cable between the 
Company's works and the nearest sub-station. 

Marylebone: Electric Cooking Apparatus.—The Board of 
Trade recently issued a regulation providing that the frame- 
work of cooking apparatus, as well as the guard protecting the 
heating elements, should be efficiently earthed. А further 
regulation has now been made which provides that the 
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covers of the switches, framework and guards of the appli- 
ances shall be efficiently earthed. 

Motherwell: Electrical Exhibition.—An electrical exhibition 
is now being held under the management of the Electricity 
Department. 

Tynemouth: Electric Cooking.—A series of demonstrations 
of electric cooking was commenced on Tuesday by Mr. F. S. 
Grogan, of the British Electric Transformer Co., makers ot 
the Tricity cooker, at Tynemouth. The arrangements were 
made by Messrs. Gillespie & Beales (Amberley House, Norfolk 
Street, Strand, W.C.), sole wholesale agents for Tricity 
cookers, in conjunction with Mr. C. Turnbull, Borough 
Electrical Engineer. 


APPOINTMENTS AND PERSONAL NOTES. | 


Mr. J. J. McGregor, at present Assistant Engineer at the 
Deptford generating station of the London Electric Supply 
Corporation, has been appointed Charge Engineer at the 
L.C.C. Greenwich power station, at a salary of £250, rising 
to £300. Р 

The Blackpool Tramways and Electricity Committee re- 
commends that the salary of Mr. C. Furness, Borough 
Electrical Engineer and Tramways Manager, be increased from 
£700 to £900 per annum. 

Mr. Walter T. Young, Traffic Superintendent of the Oldham 
Corporation Tramways, has been appointed to a similar posi- 
tion at West Ham. 

We are informed that Mr. J. H. Collings, who for many 
years has been connected with the Electrical Fittings Depart- 
ment of the General Electric Co., Ltd., at their Head Office, 
67 Queen Victoria Street, London, E.C., has been appointed 
by the Board of Directors to the important position of 
Manager of Sales Counters and Showrooms, at the Queen 
Victoria Street premises. Callers at the General Electric Co.'s 
Head Office will find Mr. Collings ready and willing at all 
times to devote personal attention to their requirements. 


Important London Electric Supply Scheme.—The outstand- 
ing electrical feature of the Parliamentary notices which are 
just appearing is a proposal of the County of London Electric 
Supply Co., either by itself, or in. combination with other 
London electric supply companies, to seek powers for the 
London County Council and the companies to agree to post- 
pone the date at which the L.C.C. can at present purchase 
the electric supply companies’ undertakings of London. This 
date at present is 1931. This scheme is evidently the outcome 
of certain negotiations, rumours of which were in circulation 
just over а year ago; reference to these was made in our 
issue of October 17th, 1912. At the meeting of the L.C.C. 
on Tuesday, in reply to a question, the Chairman of the 
London Electricity Supply Committee said that the Com- 
mittee were not aware of what lay behind the notice given 
by the County of London Co., but that the Council's officers 
had been instructed to report on the scheme as soon as the 
bill has been deposited. Nothing, he added, could be use- 
fully done before this, as the notice did not necessarily offer 
any reliable information as to what was in the bill We 
shall, however, publish further details of the scheme in a 
few weeks’ time.. 

Advertising Electricity Supply.—We have received from 
Mr. E. Calvert, Hon. Sec. Associated Municipal Electrical 
Engineers (Greater London), copies of correspondence between 
that body and the Local Government Board on the question of 
the legality of expenditure by local authorities on advertising 
electricity supply. A similar point had been raised by the 
Commercial Gas Association. The letter from the Local 
Government Board encloses a copy of the reply which had 
been given to the Commercial Gas Association, and states that 
its provisions as regards the purchase of literature apply 
equally to electric supply undertakings. While the Board 
considers that it could not properly give sanction to payment 
of subseriptions by local authorities to such a body as the 
Commereial Gas Association, it is advised by the Law Officers 
of the Crown that “publications containing information so 
immedately connected with the discharge by a local authority 
of their duties, as to be likely to euable them to discharge 
those duties more efficiently, might legally be purchased bv 
the local authority." It will be seen that this only covers 
the actual purchase of advertising literaturc, and that the 
question of other forms of advertising is still as uncertain 
as it was before. 
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| ISUMMARY 


Two new 3,000 kw. Oerlikon turbo-alternators, 
running at 3,000 r.p.m., have been put down at the 
Marylebone Electricity Works, which formerly only 
contained continuous current plant. (Page 675.) 

Tae future of the Edison battery vehicle in this 
country was discussed most hopefully at the opening of 
a new showroom last Thursday. (Page 677.) 

Ам article on Mr. S. Evershed's Paper before the 
Institution of Electrical Engineers, suggests that his 
hypothesis as to the nature of conductance through 
absorbent insulators, might well apply to practically all 
commercial insulators. In the same article the main 


points raised in the discussion on the Paper are re- 


viewed, and a curve is given showing Mr. E. H. 
Rayner’s tests on insulation resistance at “breakdown ” 
pressures. (Page 678.) | 

THE report of Sir Henry Cunynghame on the Cadder 
Pit disaster does not attribute the fire to electrical 
causes. (Page 079.) 

SOME descriptive notes are given on an exhaust steam 
(Page 679.) 

AN important order for electric winding plant for the 
hand is referred to. (Page 680.) 

In a Paper presented to the American Institute of 
Electriea] Engineers, Mr. H. H. Clark deals with the 
‘dangers attending the use of electricity in mines, as well 
as its advantages. In another Paper Mr. F. B. Crosby 
deals with the electrically driven mine fan, using alter- 


nating current power, and discusses at length the 


:advantages of dynamic control. (Page 681.) 
THE specifications of several patents of interest to 
umining electrical engineers and electro-metallurgists 


phone Co. 


were published last month. Included is system of 
taking up the peak loads on & winding or rolling-mill 
plant, which is protected by the B.T.-H. Co. and C. 
McCarthy-Jones. Other patents relate to mine 
signalling, furnaces, including one for zinc smelting, 
magnetic and electrostatic separators, &c. (Page 682.) 

SOME notes are given on the career of Mr. James 
Howden, whose death we announced last week. (Page 
683.) | К. | 

Opposition has been entered by the Osram Lamp 
Works, the B.T.-H. Co., and Duram, Ltd., to the grant 
of a patent for producing ductile tungsten to Wolfram- 
Laboratorium Ges. The grant of a patent to Wolfram- 
Lampen А.-С. for resilient filament supports is opposed 
by the Brimsdown Lamp Works, Ltd. (Page 683.) 

A COMMITTEE has been appointed by the Board of 
Trade to investigate the causes of explosions with 
cables laid in bitumen. (Page 684.) 

THE signs of trouble with turbine blading are dis- 
cussed in our Questions and Answers columns. (Page. 
685.) - | 
THE two students who were charged with doing 
damage at the Albert Hall sub-station on the occasion 
of the recent Larkin meeting at the Albert Hall, have 
been discharged on giving an undertaking to pay for 
the damage. (Page 684.) (7 

THE Irish Local Government Board has remitted a 
surcharge of £2,800 paid to Belfast tramway employees 
under a profit-sharing scheme.—The Kearney High 
Speed Railway Co. has abandoned for the present its 
intention to apply for powers to construct a railway 
from the Strand to the Crystal Palace.—The Baker 
Street and Waterloo Railway is now linked up with the 


Paddington terminus of the Great Western Hailway. 


(Page 685.) 

Тнк Hull Corporation is recommended to accept an 
offer by the Postmaster-General for the sale of the 
Post Office telephone system in Hull at £192,423, the 
price which the Post Office paid to the National Tele- 
(Page 685.) 

THE specifications published by the Patent Office on 
Thursday last include one by Siemens Dynamo Works, 


.F. Lydall, and C. E. Fairburn, for an arrangement for 


changing over the connections on railway vehicles 
running at two pressures, e.g., 600 and 1,200 volts. 
Another interesting specification, by C. J. Beaver and 
Е. A. Claremont (W. Т. Glover & Co.), details a con- 
struction of waterproof cables by which small defects 
are shown upon test. Restoration of a lapsed patent 
for railway signalling, by W. Reid, is being sought. 
(Page 686.) 

А pust-TIGHT liquid starter is described on расе 687. 

Aw illustrated article exemplifies two methods of 
lighting cinematograph theatres, and a remote control 
circuit-breaker is described on page 688. 

SEVERAL letters have been received from wiring con- 
tractors in reply to Messrs. C. Jennings & Co.'s query 
last week. The general opinion—with but one excep- 
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tion—is that the present (practice of screwing the 
capping of 14 in. casing on to the centre fillet should 
be continued. (Page 689.) 

An effective showcard is illustrated on page 690. 

EXTENSIONS are contemplated at Darlington 
(£21,190); Bedford (£10,000); Accrington; and Ade- 
laide (£20,000).-—Rotary converters are required at 
Johannesburg ; electric charging apparatus for a large 
number of L.C.C. fire stations; petrol-electric ornni- 
buses in New Zealand; and two automatic electric lifts 
at Ashton-under-Lyne.—Two South African railway 
lines are recommended for electrical working. (Page 
691. 

Mh. H. Ricwarpson, the Dundee City Electrical 
Engineer, has made a very strong report upon the con- 
dition of the Broughty Ferry undertaking.—An interest- 


ing lecture was recently given in Haslingden on the . 


electrical driving of cotton mills, by Mr. J.'W. Crowley, 
of Siemens Bros. & Co.—The Manchester electricity 
. output last. week constituted a record.—The recently 
appointed Borough Electrical Engineer at Redditch is 
opposed to the feeling held by several councillors that 
` the electricity undertaking should be sold.—The elec- 
trical arrangements in connection with the Widnes 
transporter bridget have been reconstructed. (Page 
691.) 

THE sation’ on the part of the County of London 
Electric Supply Co. to acquire a site of 98 acres near 
Barking, was the subject of questions in the L.C.C. on 
Tuesday. (Page 692.) 


. The London Electrical Engineers. 


а -DAY) THURSDAY, DECEMBER 4TH.—C. Company. Technical Instruction, 7 to 
m. 


DAY, DECEMBER һтн.—Р. Company. Technical Instruction, 7.30 to 9.30 p.m. 
Special Clasa on Crossley Engine. 7 p.m. 
SaTuRDay. DECEMBER OTH.— Headquarters open trom 10 a.m, till noon. 
Morpay, Dr cEMBER 8TH.—A. Company. Technica) Instruction, 7 to 10 p.m. 
TUESDAY, DECEMBER ITH.—B. Company. Technical Instruction, 7 to 10 pm 
WREDNE DAY, DECEMBER 10TH.—Recrwits only. Infantry Drill and Tee nical 
Instruction, 7 to 10 p.m. 
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Experiments in Terminology : 


Professor * * * * * *,—This equation gives the current flowing into the cable. 


What might happen. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, DECEMBER rz. 
Institution о of Electrical Engineers. 
8 p.m. “Electricity Supply in Large Cities,” by Dr. G. 
Klingenberg. 


FRIDAY, DECEMBER бтн. 
Faraday House Old Studente’ Association. 
7.30 p.m. Annual Smoking Concert at Holborn Restaurant. 
Institution of Civil Engineers: Students’ Section. 
8 p.m. “The arerp ге Extension of the Central 
London Railway,” . V. Hutt. 


MONDAY, DECEMBER oe 
Inatitution of Post Office Electrical Engineers. 
6 p.m. At Institution of Electrical Engineers. “Тһе 
Elimination of Waste in ‘Telephone Plant and 
Operating," by В. О. Anson. 


Institution of Electrical Engineers: Newcastle Section. . 
7.30 p.m. At Armstrong College. “Electricity Supply in 
Large Cities,” by Dr. G. Klingenberg. 
Institution of Electrical Engineers: Students’ Section. 
7.30 for 8 p.m. Annual dinner at Trocadero. 


TUESDAY, DECEMBER 9тн. 


Institution of Electrical Engineers: Manchester Students’ 
Section. 
7.30 p.m. At Municipal School of Technology. oo 
Design and Use of a Street Photometer,” YS 
Taylor. 


Institution of Electrical Engineers: Scottish Section. 
p.m. At Prince’s Street Station Hotel, Edinburgh. 
“Electricity Supply in Large Cities," by Dr. Klin- 
genberg. 


WEDNESDAY. DECEMBER 10тн. 
Institution of Electrical Engineers: Yorkshire Section. 
7.15 p.m. At Philosophical Hall, Leeds. “Тһе British 
Standard Specification for Consumers’ Electric Supply 
Meters," by S. Н. Holden. 


Institution of Electrical Engineers: Birmingham Section. 
.50 p.m. At the University. ‘‘The Rating of Electric 
Machinery," by A. R. Everest 


al Society of Arts 


8 p.m. “The Application of Electricity to Agriculture and 
Life," by T. Thorne Baker. 


f a 


The term V/F can usually be neglected. F is 


See page 678. 


insulation resistance,—which may conveniently be called the INsülance. 
Intelligent Studeut. — And is the expression under the root the IMpédance ? 


metti 
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NEW TURBO-GENERATORS AT MARYLEBONE. 


SIN CE we published & complete description of the genera- 
ting station of the Borough of St. Marylebone Electric 
Supply Department (see ELECTRICAL ENGINEERING, Vol. I., р. 
68, Jan. 10th, 1907), there have been one or two minor altera. 
tions in the equipment, notably in connection with the 
arrangement of the switchgear, but the greatest change the 
station has seen ‚із the introduction of extensions in the 


Fic. l.—GzNzRaL View or ENGINE Room SHOWING ONE or THE New TuRs0-ALTERNATORS IN THE. FOREGROUND. 


form of three-phase alternating-current plant, part of which 
is now at work. It will be remembered that the station 
was originally . equipped with continuous-current turbo- 
alternators only, but when large extensions became necessary, 
it was decided to take advantage of the better economy that a 
high-tension alternating-current system of distribution can 
afford. Two new 8,000-kw. Oerlikon turbo-alternators were 
therefore ordered, and these are particularly interesting sets 
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without even removing the small D.C. sets. Compared to the 
older D.C. sets of 2,000-kw. capacity, they look very small 
indeed (as shown in Fig. 1). The main advantages obtained 
by the high speed of the sets are low first cost and improved 
steam consumption, although the conditions under which 
this plant is running are not quite the best. It is only 
possible to give the sets 190 lb. per sq. in. steam pressure 
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at the stop valves, and 100° Е. of superheat, whereas the 
full pressure to obtain the best economy would be 250 lb. 
per sq. in. Even under the existing conditions, however, 
the steam consumptions guaranteed’ are 1327 lb. per kw.- 
hour (with a 95 per cent. vacuum) at full load, 18°73 1b. 
at three-quarter load, and 147 lb. at half load. The actual 
official test has not been carried out yet, but from tests at 
the makers' works, in the presence of Mr. T. K. Richardson 


Fic. 2.—3,000-kw. OERLIKON TunRBo-GENERATOR AS ERECTED AT MaKER' s. WORKS. 


from several points: of view. One ів now running, and the 
other is nearly ready. They are, we believe, the first sets 
for running at as high a speed as 3,000 r.p.m. of their size 
to be put down in this country, and they are remarkably 
small in size for their output. There was no difficulty in 
finding space for them in between the existing sets, and, 
indeed, with plant so compact for its output there would be 
room in the engine-room for two more of the same size 


(Station Superintendent), the steam consumption appears to 
be about 5 per cent. better than the guarantee, and rough 
check figures taken at Marylebone resulted in about 4 per 
cent. to the good. The first set commenced running on load 
on October 27th, and no hitch has occurred, which is very 
creditable to the power station and sub-station staffs, who 
were accustomed to continuous-current work. The capital 
cost of the whole extension was £42,000, and Mr. A. H. 
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Seabrook (General Manager) tells us that after allowing 10 per 
cent. per annum on thé capital expenditure, continuous current · 
сап be delivered to the sub-stations, including all trans- 

mission and conversion losses, at about O°38d. per unit at à 
20 per cent. load factor. The effect of the saving in steam ` 
consumption, he points out, is that this amounts to more 

than the capital charges on the plant, so that, as he puts 
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throttle valve is gradually opened. to its full extent auto- 
matically by the piston, D, without the hand-wheel being 
further touched, and is held open as long as there is a full 
pressure of oil. The stop valve is closed by the spring E, 
and the turbine is shut off automatically if the oil pressure- 
fails and is stopped when required simply by diverting the 
oil by the small two-way cock В. e ordinary governing 
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Fic. 3.—DIAGRAMMATIC SECTIONAL ELEVATION oF END or TURBINE SHOWING GOVERNING GEAR. 


it, they practically get 6,000 kw. of additional plant capacity 
at no cost. 

A view of one of the sets as erected at the makers’ works 
is shown in Fig. 2. The turbines are of the pure impulse 
pattern developed by the Machinenfabrik Oerlikon. А partly 
diagrammatic end elevation of one of the turbines showing 
the governing gear, &c., is given in Fig. 3. 
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is entirely on the throttle without variation of the number 
of nozzles in action, and the governing valve, F, is worked 
by an oil relay cylinder, J, controlled by the piston valve, H. 
The position of the fulerum of the floating governor lever can 
be varied by a small motor, U, and screw gear, T, con- 
trolled from the switchboard, when it is desired to vary the 


speed. Overloads are dealt with by admitting live steam 
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Fic. 4.—LoONGITUDINAL SECTION OF ALTERNATOR. 


The governing and main throttle valves are worked by oil 
pressure. At starting the bearings are first flooded by an 
oil pump worked by a diminutive single-wheel steam turbine, 
R (see Fig. 8), and the main stop valve, A, is opened by 
its hand-wheel to a slight extent, admitting enough steam 
to turn the turbine slowly round. The oil pressure then rises 
as the main oil pump, C, on the governor shaft, driven asa op 
the worm-wheel, P, by the turbine, gathers speed, and the 


into a by-pass after the first two stages, and this is auto. 
matically controlled by the same governor, which, when hard 
over, causes the lever KM to come into contact with a fixed 
fulcrum at M, and to lift the by-pass valve. There is in 
addition an independent runaway trip, N, which, when it 
comes into action, works the oil valve, O, by-passing the oil 
to the main stop valve, which is closed by the spring E. 
The alternator, of which a longitudinal section is given 
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in Fig. 4, is also very compact. It was also made by 
the Oerlikon Co., and is rated at 8,000 kw. normal rating, 
-or 4,000 kw. for six hours as an overload at 6,600 volts, three- 
phase, 50-cycles unity power factor. It is of the two-pole 
revolving field type, with slotted cylindrical core and distri- 
buted winding. It is of particularly substantial construction 
in view of the high speed. A small exciter is coupled to 
the machine by a flexible coupling. The alternator is enclosed 
and ventilated by fans of ae design to give high efficiency, 
mounted on the rotors. The air is drawn through channels 
formed by the existing cable races—incidentally keeping them 
.cool—from a wet air filter which has been erected outside 
the engine-room. This was supplied by the Sturtevant 
Engineering Co. The air is discharged from the “chimney "' 
of the machine into the engine-room. The spraying of the 
‘water in the chamber of the air filter is effected by a large 
number of nozzles of a special pattern which completely 
.atomise the water. The washed air then passes through a 
baffle plate screen with water running over part of the 
surface of the plates, and is freed from all suspended spray 
юг other matter. 

The condensing plant was supplied by the Worthington 
Pump Co., as sub-contractors to the Oerlikon Co, At present 
its erection is not complete, and the first set is being run 
temporarily on the condensing plant belonging to the small 
Parsons continuous-current sets, which are now rarely used. 

Each condenser has been designed to deal with 52,500 lb. 
of steam per hour, maintaining a vacuum of 28} in., with 
the barometer at 30 in., and consists of & rectangular surface 
condenser with 10,500 sq. ít. of cooling surface, and some 
104 miles of solid brass tubes provided with 52-in. exhaust 
openings and 26-in. circulating inlet and outlet openings. 
Owing to the comparatively high temperature of the circula- 
ting water, namely, 759 F., which is within 16? of the 
temperature due to the vacuum, & very large volume of 
cireulating water is required for condensing purposes, and 
centrifugal pumps are provided, each 22 in. in diameter, of 
а capacity capable of delivering at the rate of 11,400 gallons 
per minute, and delivering this volume of water against a 
total static and frictional head equal to 50 ft. Тһе efficiency 
of these machines is very high, and when discharging at the 
above rate, they require 220 B.H.P. to drive them. The 
air pumps are of the vertical triplex suction valveless type, 
having 20.in. air cylinders at 12-in. stroke, with attached lift 

umps, 6 in. by 9 in., running at 185 r.p.m., the condensate 
being delivered into the hot-well tank for boiler feed supply. 
Each condenser is provided on the exhaust opening with a 
flexible galvanised steel expansion piece, and exhaust steam 
valve with a 5 B.H.P. motor for controlling and promptly 
opening and closing the same, and on the back of the valve 
is provided an atmospheric opening, and an automatic ex- 
` haust valve is directly carried over it. Owing to the original 
arrangement of the plant being of such a nature that extensions 
had only been contemplated on the basis of the existing 
plant, it was necessary for a considerable rearrangement of 
the existing piping to be made. All the condenser motors 
are of the Oerlikon auxiliary pole shunt-wound type, specially 
constructed for condenser work.  ' 

Although there is room on the roof for the addition of 
another cooling tower, this has not yet been done, and con- 
densing water will be drawn from the adjoining canal. Even 
ihough as good temperature conditions will not be obtained as 
would be with & cooling tower, the effect on the ultimate 
efficiency will be compensated for by the smaller power 
*aken in pumping, as the head to the top of the cooling 
towers on the roof is considerable. 

The new switchgear is situated alongside the continuous- 
current gear in a gallery at the side of the engine-room, and 
‘was supplied by Ferranti, Ltd. The actual high-tension gear 
is in brickwork cells behind the marble control panels, and 
the switches themselves are hand operated. Duplicate bus- 
bars are provided, arranged at present to be connected or dis- 
connected by links, but probably bar coupling oil switches 
capable of breaking under load will be put in later. As 
remarked before, the speed of the turbines can be regulated 
from the switch gallery. 

Three high-pressure feeder cables, supplied by British 
Insulated & Helsby Cables, Ltd., transmit the power from the 
generating station to Manchester Square, where there is a 
special selector panel, by means of which any combination 
сап be made to feed either at Manchester Square or connect 
to the two cables which continue on to Rathbone Place. At 
‘the generating station there is one Westinghouse 1,000-kw. 
rotary-converter; there is also one at Rathbone Place, and 
there are two at Manchester Square. All these rotaries are 
standard and interchangeable. They are fitted with self- 
synchronising apparatus and A.C, boosters, the latter being 


necessary not во much on account of power-factor: correction, — 


but on account of the variation in voltage required for the 
continuous-current distribution from 490 to volts. 

In conclusion we wish to thank Mr. A, H. Seabrook 
(General Manager, Marylebone Electricity Supply Department) 
for giving us information regarding the plant, and to Mr. 
T. K. Richardson (Station Superintendent), who conducted 
our representative round the works, as well as to Mr. G. 
Wiitrich, of the Machinenfabrik Oerlikon, from whom we 
received the drawings and photographs from which our 
illustrations: have been prepared,. together. with technical 
particulars of the plant. 


EDISON BATTERY CARS 


Fea ташы of those interested in electrical and auto- 
mobile matters congregated on Thursday last as gueste 
of the Directors of Edison Accumulators, Ltd., at a lunch 
on the occasion of the opening of the Company's new show- 
rooms at '' Edison Building," 2 and 8 Duke Street, Piccadilly, 
W. In the large showroom on the ground floor & number of 
Edison battery propelled. vehicles were on view, prominent 
among which were examples of the finely finished Arrol. 
Johnstone-Edison passenger cars for town use, such as we 
described in connection with the Olympia Exhibition (ELEc- 
TRIOAL ENGINEERING, November 18th, 1918, p. 629). There 
were also some Detroit cars of American manufacture, and 
to engineers perhaps one of the most interesting objects was 
a solidly made 5-ton commercial chassis propelled by a single 
motor in the’ rear of the vehicle driving through bevel 
gearing, differential and side chains. This is equipped with 
a battery weighing about 14 tons, and under ordinary con- 
ditions is said to be capable of about forty miles on one 


: charge. Samples of all the different sizes of Edison cells 


made, separate plates and various accessories were also 
examined with interest by the large company present, which 


included many well-known station engineers, large users of 


commercial vehicles and others. We do not propose to deal 
with the details of the cell and its advantages here. These 
have been fully set forth already in ELECTRICAL ENGINEERING 
(see Vol. VI., р. 819, March 19th, 1910; Vol. VII., Exhibi- 
tion Supplement, p. 67, October 12th, 1911; and Vol. VIII., 
p. 377, June 26th, 1912). We have long had the Edison 
battery preached to us and we were met together to welcome 
the inception of a scheme for enabling it to be practised. 


The lunch was presided over by Lord Montagu; who is 
chairman of the company, and the principal toast of success to 
the Edison battery was proposed by Mr. W. R. Cooper, who 
said that the Edison cell had a high reputation to live up to, but 
much scepticism to live down. There was plenty of field both 
for the lead cell and the Edison cell, but for traction there was 
much in its advantages of durability, and ability to be left dis- 
charged or charged at a very high rate without damage. In the 
United States there were some 557,000 battery vehicles running, 
including 12,000 heavy trucks, produced by 37 makers. The 
matter here largely depended on the encouragement of station 
engineers in giving low rates for charging current. Lord 
Montagu, in his reply, made it clear that they did not want to 
make extravagant claims for the Edison battery, and also 
referred to the wide use of the battery car in America, which 
showed us a large field for the electric car, especially for the 
two extremes of ladies’ use for town work and very heavy goods 
traction. The low rates for charging current that were beginning 
to be obtainable in this country made all the difference. He 


. quoted some tests made by the R.A.C. on an Edison battery 


propelled car weighing 29 cwt., which went 3123 miles for 
19,180 watt hours with an 8-cwt. load, s.e., a total of 1°85 tons, 
giving 978 ton miles at an average speed of 11°52 miles per 
our. The efficiency worked out at 60 per cent., and with 
energy at jd. per unit the power cost was 0'167d. per ton mile 
against 0:254. per ton mile, as the best that рапс could give. 
As the price of liquid fuel went up and that of current went 
down, the difference would increase still more. Mr. Bernard Drake 
also replied, and told some amusing tales of the early battery 
days in England and present-day sales methods in America. 
The future of the battery vehicle in England lay in the hands 
of the supply authorities. He thought that a uniform price of 
jd. per unit for charging current would yield them a large and 
important load. In replying to the toast of the guests, which 
had been proposed by the chairman, Mr. A. H. Seabrook 
(General Manager, Marylebone Electricity Supply) dwelt on the 
public health aspect of the question, and said that it was 
significant that in Berlin the polio had given up licensing petrol 
cabs, and in future would only issue licenses to electric cabs. 
Mr. J. E. Edgecome (Borough Electrical Engineer, Kingston-on- 
Thames) also replied, but thought that all stations could not 
get down quite as low as 4d. per unit. He had great hopes that 
the special committee formed bv the Municipal Electric Associa- 
tion would do much to forward the cause of the electric vehicle 
in this country. 
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MOISTURE AND INSULATION RESISTANCE 


MHE main object of Mr. S. Evershed's Paper before the 
Institution of Electrical Engineers, sumimariscd йа our 
last issue, was to put forward a theory, based on a long 
experimental research, as to the physical nature of the con- 
ductance through insulations of the absorbent type, such as 
impregnated paper, cloth or fibre. Both in the discussions in 
Birmingham and London last week, however, the speakers 
chjefly deyoted themselves to side issues not directly relevant 
to the main theme of the Paper, but this may have been 
simply because they were prepared to accept Mr. Evershed's 
deductions implicitly, and had little to add in the way of 
comment or criticism. In fact, there seems to be no reason 
to doubt that Mr. Evershed is correct in his hypothesis as 
to the nature of the leakage through an insulator which has 
absorbed small quantities of moisture—that is to say, any 
insulator of the ‘‘ absorbent" class under normal conditions. 

The question arises, however, whether one might not go 
even further, and extend the hypothesis to ‘‘non-absorbent " 
insulating materials, which very probably have minute 
quantities of water in their composition—e.g., gutta percha 
and indiarubber (whether vulcanised or pure), ара other 
insulators, the preparation of which for industrial uses does 
not preclude the presence of moisture. When searching for 
a definite conception of the mechanism of conductance in 
an insulator, one ought not to neglect to take into considera- 
tion the phenomenon popularly known as “electrification "' 
noted in a cable during the insulation test. The current pass- 
ing through the insulation gradually decreases, and although, 
for the conventional value of insulation resistance for compara- 
tive purposes, the value of the current is taken one minute 
after its initial application, it falls off gradually for several 
hours with many classes of dielectric. Those whose duty it 
was to test impregnated cotton, jute or paper cables in the 
early days of the industry (before the introduction of vacuum 
dryers), know well that this so-called “electrification " was 
more marked in cables not sufficiently dried, but the shape 
and character of the curve was the same whether the di- 
electric was a partially dried impregnated fibre or paper on 
the one hand, or indiarubber or gutta percha on the other 
hand. It is therefore extremely doubtful whether this gradual 
‚ “electrification ” is due, as currently supposed, to а gradual 
increase of the physical stress on the dielectric with time. A 
natural insulator, such as the mica in a well-made mica 
condenser, reaches its final value very soon after the applica- 
tion of the testing battery, and a well-dried, impregnated 
paper or cotton cable has a much shorter period of ''electri- 
fication " than one to which the drying process has not been 
applied long enough. Had Mr. Evershed taken some of the 
insulators which he classifies as non-absorbent, but which 
show this ''electrification," and tested them over a range of 
voltages, it is quite probable that he would have obtained 
from them the same characteristic '' moisture curve." 

Although the drop of insulation resistance with increased 
pressure—and possibly also the peculiar phenomenon of slow 
“electrification "—may be due entirely to the moisture in 
the cable, it does not follow that the exclusion of all moisture 
with a view to increasing the insulation resistance is always 
desirable. Mr. B. Welbourn (of the British Insulated and 
Helsby Cables, Ltd.), in the discussion in London, reminded 
us of the fact, well known to the cable manufacturcr, that 
а too complete drying proccss has the result of making the 
dielectric brittle. 

Mr. Evershed's experiments were all made with continuous 
current, owing to the difficulty of differentiating between 
capacity and leakage current when alternating current is 
employed. Mr. E. H. Rayner, of the National Physical 
Laboratory, however, showed by an interesting curve, repro- 
duced opposite, that it is possible to obtain a good idea of the 
true leakage current during an A.C. test. He applied a high- 
tension A.C. current at 2,500 volts to the specimen of 


insulation under test through a transformer, as indicated in 


the diagram, at the same time superposing a D.C. current 
at 100 volts through а micro-ammeter which was unaffected 
by alternating currents. The gradual drop of the insulation 
resistance up to the breakdown point is clearly shown in 
the curve. The dotted lines show the effect of removing the 
A.C. pressure for half a minute, and indicate that up to 
the actual moment of breakdown the insulation resistance is 
not permanently destroyed. On the other hand, it is interest- 
ing to mention a remark with regard to eable networks made 
by Mr. Welbourn, to the effect that there was less trouble 
due to low insulation resistance оп A.C. networks than 
on D.C. networks—prohably owing to the well-known trouble 
of low insulation on the negative pole due to endosmose 
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driving the moisture from the positive to the negative pole. 
Mr. C. J. Beaver (of W. T. Glover & Co.) assured the meeting 
that cable tests were now always taken with negative currente, 
but mentioned specifications which called for a difference of 
only 5 per cent. in insulation resistance of the cable tested 
with positive and negative currents respectively. 

As the discussion will doubtless be published shortly in full 
in the Journal of the Institution, we need only refer briefly to 
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Minutes 


some of the other interesting points referred to at the meeting 
in London. Prof. Silvanus P. Thompson gave a glowing testi- 
mony to the value of the Paper, an equally happy exposition 
of the true meaning of Ohm’s law, and assisted the proper 
appreciation of Mr. Evershed's theory of the conduction through 
films of moisture by the description of some beautiful experi- 
ments that can be made. Incidentally, he referred to vulcanised 
fibre as ‘‘neither vulcanised nor fibre," and suggested the rather 
unfortunate abbreviation ‘‘insulance’’ for insulation resistance. 


‘Mr. Beaver pointed out that if cables were tested until the 


, 


"electrification " were complete, the relation between the space 
occupied by the testing rooms and the remainder of the cable 
factory might have to be reversed. Mr. Wordingham 
(Admiralty) pointed out that the difference in the insulation 
resistance when tested with positive and negative currents was 
known in 1892, and he and others supported the utility of the 
"blind ’’-flash test which Mr. Evershed might be thought to 
have disparaged in his Paper. Mr. Welbourn approved the 
utilisation of the middle conductor of triple concentric cables 
as the negative, and Prof. Schwartz (Manchester University) 
quoted historic tests to show that pure rubber was absorbent, 
and suggested that the distribution of moisture in a dielectric 
would quite possibly have the same characteristics as the 
distribution of sap in trees which had recently been 
investigated. ` 


Institution of Electrical Engineers.—The following is the 
result of the ballot for new members at the meeting on 
Thursday :—Members : W. F. Dawson, E. Thomas. Associate 
Members: С. E. Allsopp, D. E. Bailey, J. I. Brooks, A. С. 
Bruty, J. Colin, H. A. Davies, A. K. Erlang, W. A. Fairgrieve, 
F. C. Hall, L. F. Haslam, W. G. Heath. W. G. Hendrey, 
C. M. Herbert, D. G. Hurlblatt, M. M. Inglis, P. Ingouville, 
Z. D. King, *W. Lawson, F. G. Licence, A. W. McArthur, 
C. G. Makins, W. H. Morris, K. A. Mountain, C. C. O'Brien, 
C. R. Palmer, C. S. Plank, T. A. Pond, F. B. Preston, G. H. 
Richards, L. J. Rouard, H. F. Simon, H. A. Starkey, H. Stone, 
F. G. Stuckenschmidt, C. Suggate, J. Warwick. Associates : 
H. Freeman, J. W. Punter. Graduates: B. C. Chatterjee, 
Н. 8. Coleman, В. Das, С. Goldthorp, T. P. Keady, B. J. 
Leggett, H. Leivesley, C. W. Pearce, N. S. Pillai, H. C. 
Rennick, C. J. Skittrall, H. Taylor. Students: E. Allen, 
S. D. Anderson, S. J. Baldwin, J. Barratt, H. A. Bly, J. 
Brandrich, R. G. Burton, W. Н. Cable, F. Carter, Н. Н. 
Curtis, E. L. Damant, E. A. Deacon, N. Devonald, L. A. 
Gripper, D. K. Hall, C. E. Hawkins, W. Howe, C. Huddleston, 
E. H. James, N. R. Khambhati, N. Lall, J. H. Lee, H. K. 
Love, A. P. Mackie, H. L. Mansell, K. P. Menon, E. Midgle 
W. Moody, A. Morris, S. Mouras, F. N. Mowdawalla, F. T 
Obert, D. E. O'Donovan, A. S. Padgett, C. A. Powell, В. H. 
Smith, A. H. Todd, B. B. Walker, F. S. Weston, J. B. Windle. 

Candidates Transferred.—Associate Member to Member : 
W. M. l'Strange, Е. Н. Michell, C. О. Nobbs, Н. S. Reid. 
Associate to Member: J. C. Darby, L. Fuller, Е. Graham 
J. E. Williams. Graduate to Associate Member: E. W. 
Fleming, A. A. Hurry. Student to Associate Member : Е. Carr, 
J. L. Eve, J. Hacking, G. F. Hilton, F. R. Hoggett, B. Hoyle 
W. E. Sale, S. N. Whitehead. Student to Graduate : B. Dees, 
N. Fahmy, J. V. Gomes, A. К. Modi, M. Sadick, E. F. Turner. 
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Correspondence on any of the subjects dealt with їп this circuit did not lead ri ht round to the up-cast shaft. One of 
the disadvantages of this arrangement is that an accident to 


Section is cordially invited from our Readers. | one part of the line may throw Put of action all the telephones. 
The Editor is willing to insert letters over a nom de plume, on the rest of the circuit. No telephone message of the fire 
but Correspondents should send their full names and addresses “2% sent up. This, no doubt, was because telephonic com- 
in all cases. munication was severed at the cabin. The severance seems 


"e to have destroyed communication not only between the Main 
i IR should Бе, сагу i Tu dod E and Dook Brae and the surface, but also between the two pit heads’ 
GINSERING, emple Chambers, London, E.C., an on the surface. If an independent telephone circuit had existed 


should reach this office by the 2lst of the month. along the return air road, it might possibly have saved all the 
Correspondents are requested to write on one side of the men in this case. I think that in future tele honic communica- 
paper only. tion should, so far as possible, be шере ent and arranged 

| so as not easily to be put out of working injuries to parts o | 


COUR IDEE EIER 


——— 


ue vwd and I was glad Ns hear Mr. аттау, who коре. 
or the Company, express the same view. I un erstand that а 
THE CADDER COLLIERY DISASTE new telephone system has been devised for use in mines, which 


will be independent of accidents to the wires. Tf this turns 


N view of the uncertainty as to the cause of the fatal out to be practicable, it ought to be very useful, and might, 10 
fre at the Cadder Colliery on August 8rd last, and the cases of disaster, be invaluable in ascertaining the position of 
allegations in some quarters that it was due to electrical теп in the pit, and of assisting in the direction of the opera- 
causes, the publication of Sir Henry Cunynghame's report tions of the rescue parties.” 


is of special interest. The report recapitulates the circum- и 
stances of the fire and the arrangement of the electrical АМ EXHAUST STEAM COLLIERY GENERATING 
installation in the part of the pit in cle About 125 ft. PL ANT 

aulage road, or "main 
dook brae," ів а cabin used by the firemen, and where books M ANNERS COLLIERY, Ilkeston, affords а typical 
&c., are kept. Next to the cabin is а telephone space, ап example of the utilisation of exhaust steam which would 


next to this, again, 8 switchboard room. The main cables led otherwise have been wasted, and the transformation of the 
down the shaft to в switchboard placed in the switchboard conserved energy into electrical power. Up to the date of 
room. They were single cables armoured; from the switch- е installation of the exhaust steam plant there were about 
board two unarmoured cables led back to 8 lighting switch the colliery two winding engines, & haulage and a fan engine 
70 ft. from the pit bottom. These cables consisted of seven exhausting into atmosphere. Power was previously taken 
strands of No. 14 wire, rubber-insulated, taped and braided, from the Nottinghamshire & Derbyshire Power Co., Ltd. To- 
and were supported on porcelain insulators 88 far as the day the whole of the electrical power in the colliery is sup- 
haulage-switch ; after that they were suspended by flexible plied from the exhaust steam from these engines, and rarely 
cords affixed to nails in the timber of the roof. Direct current is live steam called for, except at times when the steam 
was supplied at 500 volts and the lamps were put in groups winding engines are lying idle. The accompanying illus- 
in series on this cable. Some were of 120 volts and some of trations give views of the power house which has been laid 


950 volts. Electricity had been used in this pit in 1906, 
but in June, 1918, it was reconstructed and remodelled. 
Single cables (armoured) led inbye from the switchboard into 
the mine to work coal-autters and pumps. There was no 
suggestion made by anyone but that the electrical work was 


well and substantially done. ‘‘It will be observed, however," © + : © 
continues the report, "that the lighting cables were un- ЩЩ €. X Hom: 
armoured."' 1528 1 RISUS 


In the first place it appeared that the origin of the fire 


or else в misadventure due to the accidental ignition of 
clothes, or а lamp-wick, or some timber. One of the men 
who saw the fire gave it as his opinion that the cabin had 
caught fire. He saw the cables burning, but not sufficiently 
to induce him to think that the fire had been caused by 
electricity. The expert witnesses, including Professor Thorn- 
ton, who was called on behalf of the miners, Messrs. 
Johnstone and Walker, Divisionsl Inspectors, an Mr. 
McLaren, Senior Inspector, were all of opinion that, though 


it was possible that the fire had been caused by some failure wa> FN HE Я 5 | | 
of the electrical apparatus, yet it was more probable that v Ma mnm | 


it was due in some way to lights or to lucifer matches. — С a feris eae 


“T agree," writes Sir H. Cunynghame, “in thinking that the | А А 
cause of the disaster is uncertain, but that it is far more Fic. 1.—800-kw. WITTON ExnmausT TURBO-GENERATOR AND 


ight of SwITCHBOARD AT THE MANNERS COLLIERY, ILKESTON. 


In this connection а question arises whether the electric out for utilising the exhaust steam. It consists of a 300-kw. 
lighting cables should have been armoured. They would Witton-Belliss turbo-generator, generating at 440 volts three- 
have been better armoured. The question of the legal position phase 25 cycles, and running at в speed of 1,500 r-p.m. 

as to armouring is 8 difficult one, depending upon the inter- small reciprocating set comprising & 150-kw. Witton alternator, 
pretation of the Act of 1911 and regulations, and I do not driven by a Belliss engine at 875 r.p.m., has been installed 
propose to deal with it, inasmuch as Ї do not consider that to take the lighter load at nights and at times when the plant 


electricity was the cause of the fire, and, generally speaking. which ordinarily supplies the exhaust steam is not at work. 
the electrical installation was 8 ood one.” The exhaust steam from each steam engine 18 fed into 
With regard to the telephone installation the report con- a central reservoir consisting of a number of old boilers which 
tinues as follows :— have been turned to account. From these old boilers the 

“phere was a telephone circuit in this pit, consisting of а exhaust main crosses the yard, its suspensions also serving 


single wire leading from No. 17 to No. 15, and then down the to carry the shaft cables from the power house. | The con- 
down-cast shaft, and along the Main Dook Brae. At various densing plant consists of а Ledward & Beckett ejector con- 
points of it telephones were fixed with earth returns. The denser with a spray cooling pond. The circulating pumps are 
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steam driven. A grease extractor has been installed to relieve 
the exhaust steam of any oil or grease it may contain. The 
generators supply power to an open-type marble switchboard, 
also supplied by the General Electric Co., which includes 
amongst the usual complement of instruments a leakage 
indicator and a voltage regulator. The colliery works with an 
insulated neutral. 

Following modern practice, no attempt has been made to 


Ес. 2.—GENERAL VIEW OF THE E\NGINE-ROOM FROM THE 
SWITCHBOARD. 


give the turbo-generator a high regulation; it has been pre- 
ferred to design the generator so that the transient current 
at the moment of short-circuit shall have a low value, and to 
secure good regulation by the adoption of a voltage regulator 
which is accommodated on the switchboard. A change-over 
switch is provided so that the voltage regulator can be made 
to control either the turbo-generator or the reciprocating set, 
according to whichever is running. The exciter regulators 


аге mounted underneath the switchboard, and are controlled 
by two exciter pillars with concentric handwheels, which per- 
mit the exciting current of both generator and exciter to be 
adjusted. A small cloth filter has been included to filter 
the air for ventilating the generating sets, 

This power station is at present supplying a number of 
haulages, fans, pumps, а saw mill, shops, stable motors, 
as well as coal-cutters of both bar and chain types. The power 
house electrical equipment was supplied by the General 
Electric Co., of Witton and 67 Queen Victoria Street, London, 
E.C. Acknowledgments are due to Mr. H. O. Bishop, the 
Agent and Manager of the Manners Colliery, for the facilities 
given for taking the photographs, and for permission to publish 
this description. Mr. W. C. Mountain was the consulting 
electrical engineer to the colliery for the erection of this 
plant. 


ELECTRICAL WINDING EQUIPMENT FOR 
THE RAND 


W E learn that the important order for the electrical 
equipment of the large winding engine for the Rand, 
referred to in ELECTRICAL ENGINEERING, November 18th, page 
638, as being made by Messrs. Fullerton, Hodgart & Barclay, 
has been placed direct by the purchasers, Messrs. The East 
Rand Proprietary Mines Co., Ltd., with Messrs. The British 
Westinghouse Electric & Mfg. Co., Ltd. (Trafford Park, 
Manchester). The winder is capable of raising 8 tons of ore 
from a vertical depth of 4,500 ft. at a speed of from 2,200 
to 2,500 ft. per minute. The electrical equipment comprises 
two 1,500-В.Н.Р. 550-volt 383'4.r.p.m. continuous-current 
motors direct-coupled to the winding drum one on either side. 
These are supplied with current from a motor-generator set 
working on the Ward Leonard system, and comprising a 
4,200-B.H.P. three-phase 25-cycle 8,000-volt A.C. motor 
direct-coupled to two 1,875-kw. 550-volt D.C. generators with 
& direct-coupled exciter for the generators and the winding 
motors. All the necessary control gear and switchgear are 
also being provided by the electrical contractors. 

Thirty-five other similar installations, comparable in size with 
the above, have. been supplied by the British Westinghouse 
Electric and Manufacturing Co., Ltd., of which the following | 
аге а few examples. Six equipments for the Village Deep and City 
Deep of the Rand Mines, Ltd., the winding motor for each equip- 
ment being of 3,400 maximum b.h.p. "Three equipments for the 
Brakpan Mines, of the Consolidated Mines Selection Co., Ltd., 
the: winding motor for each equipment being rated at 3,000 
maximum b.h.p. One equipment for the Great Western Colliery 
Co., Ltd., South Wales, England, with two winding motors 
capable of à maximum of over 1,800 b.h.p. each. 


Branch Meetings of the Association of Mining Electrical 
Engineers. At a meeting of the East of Scotland Branch at 
Dunfermline on November 14th, a Paper by Mr. C. C. Reid, of 
Cowdenbeath, on the repair and general maintenance of elec- 
trical plant in collieries, was read. The author complained that 
insufficient attention was paid to this department in many 
collieries, and recommended that a proper electrical stores 
department should be kept in connection with each colliery, and 
be under the control of an individual who would be responsible 
for the stock of spare parts, &c. Proper inquiry should be 
made into all the breakages of electrical material, and a 


register should be kept for each motor at the colliery, in which 


particulars should be systematically entered of each repair and 
breakdown. A meeting of the West of Scotland Branch was 
held on the following day at Glasgow, when Mr. J. P. C. Kivlen 
gave some valuable hints on specification and buying of mining 
electrical plant. f 

At a meeting of the Notts and Derby Branch at Chesterfield 
on Saturday last, certificates were awarded to Messrs. T. H. 
Williams and E. Barks, and a number of new members were 
elected. A discussion then took place on Mr. E. Kilburn Scott’s 
Paper on large prime movers and boilers for power houses, 
originally read before the London Branch. A joint meeting of 
the Notts and Derby Branch of the Associaton and the Midland 
Branch of the Association of Colliery Managers is to be held 
shortly to discuss the new electrical mining regulations. 

The Yorkshire Branch held a meeting at New Monkton 
Collieries, Royston, last Saturday, when an inspection was made 
of the surface plant, including the electrical power station, and 
Mr. J. Bentham, of Sharlstone Collieries, gave a lecture on 
electrical plant in collieries generally. | | 

Colliery Electrician Fined.—George Williamson, colliery elec- 
trician, has just been fined 5s. and 16s. 6d. costs for failing to 
protect some lampholders in accordance with Rule 127 of the 
Home Office Mining Regulations. 
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. ELECTRICITY IN MINES 


RECENT paper presented to the American Institute of 

Electrical Engineers by. Mr. Н. Н. Clark deals with safe- 
guarding the use of electricity in mines. The author pointe 
out that, as compared with electrical installations above 
ground, those underground are temporary in character, and 
much portable apparatus is used. This condition increases 
the natural difficulties of maintaining underground electrical 
equipment in an absolutely safe condition, but in the opinion 
of the author one of the most influential factors in delaying 
improvement in underground electrical conditions is the fact 
that the electrical dangers contribute only a small percentage 
to the annual death-rate in mines. In the first eight months 
of 1912 less than three of the men killed in coal mines in 
the United States met their death as the result of electrical 
causes. If no other fatal accidents had occurred effective 
measures to improve the electrical conditions underground 
would, no doubt, says the author, "have been immediately 
taken. In the category of “electrical equipment that pro- 
motes safety’’ the author places telephones, miner's electric 
safety lamps, electrical shot-firing, and storage-battery loco- 
motives. The developments of electric safety lamps is only 
just beginning in the United States, and so far no device 
has been fully developed and standardised for insuring 
absolute freedom from gas ignition, but this will no doubt 
soon be accomplished, so that this type of lamp may become 
safer than the ordinary safety lamp, as the parts of the 
latter may be improperly arranged and ignition of gas occur 
as the result. This has happened on several occasions. The 
greatest benefits, however, will be had in those mines where 
the electric lamp supplants the open flame lamp.  Shot- 
firing by properly designed and operated equipment is safer 
than fuses or other devices that ignite explosives by means 
of sparks or flames. Finally, the author says that although 
main line haulage by storage battery locomotives can hardly 
be advocated at present, the gathering of coal by storage 
battery locomotives seems, in many instances, to be a feasible 
proposition. The use of storage battery locomotives would 
entirely do away with the trolley wire from в large part of 
the mine entries that are now provided with this dangerous 
equipment. In addition to the greater degree of safety 
assured, storage battery locomotives would be more flexible 
to operate than are cable reel locomotives. ` The load factor 
on the generating station would be materially improved, 
satisfactory voltage regulation of the distributing system 
could be obtained with less: copper, and the expense of 
installing and maintaining trolley wire and rail bonding 
would be eliminated in the entries worked by storage battery 
locomotives. | cm. we 

Mr. F. B. Crosby, in a Paper entitled '' Alternating-Current 
Motors for the Economic Operation of Mine Fans,” deals 
with the seven chief ways of ыш variable speeds, in- 
cluding (1) constant-speed motors with changeable pulleys; 
(2) variable-speed motors with rheostatic control; (3) multi- 
speed windings; (4) concatenation or cascade connections; (5) 
single cascade motors; (6) dynamic regulation, and (7) brush. 
shifting motors. Of these the first is described as a make- 
shift method, while the second, as is well known, has a low 
overall efficiency.  Multi-speed windings for a two to one 
ratio, the cost of such a motor is only slightly more than 
that for a single-speed motor, may be used, but for 
three or four constant speeds, the condition can sometimes be 
effectively met by two separate windings in the same slots, 
one or both being arranged for external multi-polar group- 
ing. Three separate windings are not permissible in practical 
design. Such motors are, however, sometimes used with or 
without changeable pulleys and rheostatic control. 

With regard to the cascade connection, the efficiency re- 
mains approximately constant, provided there is no external 
resistance in the rotor circuit of the second motor, while 
at the lower speed, the power factor drops, due to the fact 
that as compared with their normal individual ratings the 
motors are undcrloaded when in cascade. With the single 
cascade motor the stator winding is of the usual full and 


half-speed type. The single rotor winding is so arranged 
that its magnetising effect is the same as would be produced 
by two separate windings, but all coils which would 
neutralise each other are omitted in the cascade connection 
and grouped together for connection to the slip rings for use 
only at otber speeds. When the primary of the first element 
is properly connected with two circuits per phase in multiple: 
corresponding to the number of poles, these circuits are in 
exact opposition for the number of poles in the second ele- 
ment, and form a perfect path for short circuiting the 
secondary of the second element. ‘he stator winding, 
therefore, carries two currents simultaneously (1) a current 
from the line at full frequency, and (2) an induced current at 
a frequency corresponding to the slip. By inserting a variable 
external resistance between certain points in the stator 
windings and open-circuiting the collector rings, variable 
speed control can be obtained for the concatenated connec- 
tion. Resistance across the collector rings gives ordinary 
variable speed characteristics for the other two speeds. This 
type of motor is particularly adapted to the three speeds 
corresponding to the polar ratios 1, 2 and 8, for example, 
4-8-12, &c. | : 
By means of the sixth method shunt speed characteristios 
ean be obtained from standard polyphase induction motors, 
giving at the same time high-power factor and efficiency 
throughout the entire speed range. In one way of carrying 
out this method a compensated commutator motor taki 
its power from the rotor of the main motor is direct ннат 
to & squirrel-cage induction motor connected to the mains, 
and drives the latter slightly above synchronism and returns 
energy to the lines depending on the slip of the main motor. 
Assuming that the main motor is to drive a fan at 50 per 


. cent. of synchronous speed, the horse-power delivqred to 


the fan wil be approximately 12°5 per cent. of the rated 
capacity of the motor, and the same amount of energy will 
be delivered to the regulating set. 

If the connected load required constant horse-power at 
the motor shaft, then, neglecting losses, the motor input at 
50 pef cent.'speed would be 200 per cent., the shaft horse- 
power 100 per cent., and the energy returned to the system 
100 per cent. : If the load. ies | constant torque at thé 
motor shaft, then, neglecting the losses, the motor input 
would be 100 per cent., the shaft output 50 per cent., and 
50 per cent. would be returned to the system. In a modified 
connection the commutator motor is direct-coupled to the 
main motor shaft. In this case the slip energy of the main 
motor is transformed into mechanical energy, and the torques 
exerted by the two motors are added, thus constant horse: 
power is maintained at the shaft.. For fan service, however, 
the high-speed self-contained regulating set, says the author, 
is usually cheaper and yields equally satisfactory resulta. 
Also the set may often be applied to any standard induction 
motor with phase-wound rotor in the event of future re- 
arrangement. The method can be applied so as to give a 
power-factor correction to the system if required. To start 
up the induction generator is thrown on to the line through 
an áuto-transformer, and brought up to speed as an ordinary 
induction motor. The main motor may be started by closing 
the primary circuit and accelerated by automatic current 
timing control. Speed adjustments may be made by altering 
the exciter field rheostat. The range of speed regulation 
obtained is limited by the maximum frequency impressed 
on the commutator motor. In general for good design this 
should not exceed approximately 20 cycles, which will give 
about 30 per cent. regulation on a 60-cycle motor. This 
limit varies somewhat with the size of motor involved. 

For fan installations requiring motors up to 100 horse-power 
capacity, in place of the regulating sets described the brush- 
shifting polyphase motor can often be employed to advantage. 
Motors can be obtained to give stable operation at speeds 
corresponding to about 70 per cent. below synchronism. The 
author thinks that in the absence of any direct.current 
system, the advantages of the polyphase motor leave small 
ground for the application of the D.C. motor for either соп. 
stant or adjustable speed fan-drive: 
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ELECTRIGAL MINING AND. METALLURGICAL - 
"7 PATENTS OF NOVEMBER 


T following Specifications, which have been published 
by the Patent Offree during November, are of particular 
interest to mining electrical engineers :— | 

For the regulation of distributing systems subject to large 
load fluctuations, such as supply systems for winding engines 
and rolling mills, Patent No. 25,286/12, by the B.T.-H. Co. and 
C, McCarthy-Jones, provides for a motor-generator and battery 
in parallel, and a regulator fe vary the field strengths of 
both machines in the set.in aécordance with the load, so as to 
cause the motor-generator set to feed the battery or the 
mains to equalise the load. This is effected by a Tirrill 
regulator set to vary the field strength of a booster in either 
sense, according to the load conditions, so that the field 


strength of one machine is increased, and of the other 


decreased. In Specification No, 9,682/18, J. О. Thomson 
describes a signalling circuit for mines where the engine-man 
awaits signals from both top and bottom of the shaft before 
he commences winding. A bell circuit comprises, also, an 
electro-magnet with movable armature, and a star-wheel 
which is made to operate a visual indicator through another 
circuit when moved by the armature. The visual indicator 
is restored to its normal position by a switch. In No. 11,166/ 
18 R. Nelson describes a visual signalling system operated 
separately from the usual code signals. The level to which 
it is desired to lower the cage is signalled to .the engine- 
man, and an indication is given at the bottom of the shaft 
that the cage is about to be used. The gate at the level 
where the cage stops is unlocked by the engine-man from the 
engine-house, and when the gate is opened this is indicated to 
the engine-man. In specification No. 12,818/18, Elektro- 
technische Fabrik Schaffler & Co., of Vienna, describes a 
shot firer in which the rotary handle or lever driving attach- 
ment has the driving mechanism so supported as normally 
to cause the driving axis of the machine to assume an 
inclined position. In specification No. 14,870/18, Cahiicit- 
werke Nürnberg, of Nuremberg, describes & shot firer in 
which the driving wheel is keyed directly upon the armature 
spindle, while the transmitting device is in the form of an 
extensible helical spring or a cord which is retained in secure 
engagement with the driving wheel by means of a guide 
casing. 

The following Specifications contain matter of interest to 
electrometallurgists :— 

In No. 21,560/12, T. H. Holroyd describes & motor-driven 
smelting furnace comprising a wheeled carriage or bed, a 
cradle mounted on it so that it can be tilted on a vertical 
plane, and a furnace in the cradle so arranged that it oan 
be revolved. In No. 12,444/18, Cie, pour le Traitement des 
Métaux et des Minerais par l'Electricité, of Seine, France, 
describes a resistance furnace for the treatment of zinc ores. 
There are two resistances. The principal one consists of 
granulated carbon kept in constant shape by pressure, and 
the secondary resistance is constituted by hollow blocks with- 
in which are placed the retorts resting on the principal 
resistance. The secondary resistance, in parallel with the 
first, is brought up to the required temperature mainly by 
thermal conductivity. Its chief objects are to exercise a 
pressure on the principal resistance and to distribute equally 
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the heat on to the entire surface of the retorts. The leading- 
in cables are attached to metal plates in the columns of carbon 
granules, In No, 12,837/18, Soc. Générale des Nitrures sets 
out a construction for resistance furnaces in which the 
resistance element is made up of sector-shaped bricks arranged 
in alternation or bonding, and maintained by wedging. This 
is effected by external clamping of the extreme elements, 
and if necessary at certain intermediate points. The bricks 
are perforated along their longitudinal axis. The cavity thus 
formed is filled with badly conducting material. The bricks 
may also be grooved for this purpose. The complete resist- 
ances are used to form the interior wall of cylindrical furnaces. 
According to M. Perreur-Lloyd's specification No. 6,897/18, 
copper is produced by the electrolysis of impure copper ores, 
charged with sulphurous acid, with a rotary cathode and 
anode of perforated lead or carbon. The anode is horizontal 
and the anode envelops the cathode so that local couples 
capable of decomposing the water and depositing black copper 
sulphide on the cathode are prevented. By keeping the elec- 
trodes absolutely parallel, rotating the cathode and agitating 
the electrolyte & current density of 400-500 amperes per sq. 
metre can be used. The detrimental action of ferric salts 
thus becomes negligible. 

An arrangement for the automatic regulation of machines 
for multiple wire drawing, or for cold rolling, having several 
simultaneous passes, is described by Soc. Anon. des Forges 
et Acieries de Huta-Bankowa, of Paris, in specification No. 
10,901/18. Each driving drum, roller or reel, or each pair of 
rolls, is driven by & motor whose speed varies inversely as 
the load. Thus the material being worked affects the speed 
regulation without binding or slipping. 

In specification No. 25,195/12, J. T. Pollard and R. 
Emmott describe a magnetic separator in which a series of 
longitudinal soft iron bars are supported at equal distances 
in a circle by pieces of wood. Thus, when secured, a hollow 
cage or tube is formed. Near the energising magnets is 
& stationary ring embracing a portion of the separator, and 
interrupted at the upper end for a short interval so as to 
leave а gap, below which is a tray. In No 8,485/13, Н. J. Н. 
Nathorst claims a separator in which the drum is formed of 
thick iron plate without interruptions, and rotates about 
а shaft, not partaking in the rotation but rotatable, and form- 
ing the fastening of the electromagnets, which are thus 
adapted to be easily adjusted by means of the shaft. In 
No. 6,886/18, J. Kraus and E. Oppen describe an electro- 
static separator in which the particles are separated by a 

ermanently charged surface. The particles are carried away 

у а movable dielectric arranged between the attracting 
surface and the particles. 
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METAL FILAMENT LAMP PATENTS 
PPOSITION has just been entered to the grant of two 
patents relating to metal filament lamps. The speci- 

fications were published on October 2nd, and summarised in 
ELECTRICAL ENGINEERING of October 9th, p. 572. They are 
No. 18,282/12, for the manufacture of ductile masses of 
tungsten, by P. Schwarzkopf, 8. Burgstaller, and Wolfram- 
Laboratorium Dr. P. Ing. Schwarzkopf Ges.; and No. 12,758/ 
19, for filament supports, by Wolfram-Lampen Akt.-Ges. The 
opposition to the grant of patent No. 18,282/12 is entered by 
C. Gladitz & Duram, Ltd., by the Osram Lamp Works, Ltd., 
and by the British Thomson-Houston Co., Ltd. The opposi- 
tion to No. 12,758/18 is by the Brimsdown Lamp Works, Ltd. 

Patent No. 13,282/12 was applied for on June 5th, 1912, and 
is for producing a mass of tungsten, molybdenum, &c., of uni- 
formly small crystals suitable for drawing into wires for metal 
filament lamps. The process consists in the reduction of the 
oxides of the metals by carbon after they have been consoli- 
dated by pressure in moulds. These oxides should be in the 
form of a fine-grain powder, each icle of which contains a 
lower proportion of oxygen than the lowest oxide of the par- 
ticular metal. Sintering is effected at the same time as the 
reduction by the use of an adjustable current: of hydrogen. 
The rate of removal of the oxygen, in order to regulate the 
size of the crystals produced, is varied by the addition of an 
adjustable quantity of an indifferent gas, so that the partial 
pressure of the oxygen is regulated. At the same time, the 
rate of flow of the reducing gas and the rate of travel of the 

ressed material, as well as the temperature, may be regulated. 
Furthermore, a metal or compound which is not decomposed 
at the temperature to which the finished body is to be submitted 
may be added to the pressed material. The action of the 
added metal (uranium is suggested) is to lower the vapour 
pressure without substantially lowering the melting-point of 
the main metal. 

The Osram Lamp Works and the B. T.-H. Co. claim that the 
patent was anticipated by Patent No. 8,031 of April 2nd, 1910, 
applied for by the B. T.-H. Co. on behalf of the G. E. Co. of 
America. The claims are for a conductor of ductile metallic 
tungsten which retains its ductility after prolonged heating. 
A coarse powder of pure tungstic oxide is reduced by heating 
the containing vessel in a current of hydrogen for 5 to 15 
hours or longer to 1,100° C.-1,400° C. The powder may pre- 
= viously be heated to 1,0009 C. for about five hours. Also the 

owder may be pressed in reinforced steel moulds, and then 
heated in hydrogen for 10 to 60 mins. to about 1,2009 C., so as 
to produce rods which are heated in a vacuum or in hydrogen 
to an intense white heat for about’30 mins. The heating may 
be effected by passing a current through the rods—usually 
1,400 amperes for 15 mins., then 1,700 amperes for 15 mins., 
and then reducing it by about 200 MI per min. to zero. 
The rods are then worked, and the surface impurities removed 
by heating to about 1,0009 C. It is also contended that the 
invention 1s not sufficiently or clearly described. 

C. Gladitz and Duram, Ltd., contend that there is antici- 
ation by Patent No. 12,244 of May 23rd, 1912, taken out by 
б. Gladitz. This patent describes a construction of press 
moulds, which permits of pressing the bar in such a way as to 
avoid the possibility of cracking. The tungsten powder used 
is of a fluffy character, and the press mould simultaneously 
and instantaneously releases the compressed bar in all three 
directions, so that it can expand psi eg б 

In its opposition to the grant of Patent No. 12,755/135 to 
Wolfram-Lampen A.-G., the Brimsdown Lamp Works, Ltd., 
cites 16 patents as being anticipatory. The patent itself 
describes filament supports made from about 98 per cent. of 
oxide of tungsten, and 2 per cent. of thorium oxide. The 
mixture is reduced in hydrogen, and worked in the usual wa 
to produce a pliant wire. The supports have almost as hig 
a fusing temperature as the filaments, so that fritting or fusing 
together does not take place. The patents cited as anticipations 
are Nos. 21,450/95 by C. J. P. Robertson (Robertson’s Lamp 
Works, Ltd.); 28,154/04, 15,462/05, and 5,129/06 by H. Kuzel; 
8,499/06 by Deutsche Gaslühlicht A.-G. (Auerges); 18,812/06 
by A. Lederer; 24,2355/06 and 1,196/07, communicated to the 
B. T.-H. Co. by the A.E.G.; 20,227/07, communicated to the 
B. T.-H. Co. by the G. E. Co. of America; 27,710/10 by 
Lichtwerke G.m.b.H.; 18,467/11 by W. D. Coolidge; 5,026/12, 
5,027/12, and 5,028/12, communicated to J. Hubers by Julius 
Pintsch A.G. The claims in No. 24,233/06 by the B. T.-H. Co. 
(communicated by the A.E.G.) are for filament supports com- 
posed wholly of or having a surface coating consisting of 
thorium or magnesium oxide containing not more than 2 per 
cent. of impurities. The holder, after being moulded, is heated 
to at least 2,0009 C., and then chemically treated. The claim 
in No. 27,710/10 by. Lichtwerke G.m.b.H. is for an elastic 
filament support made of an alloy of molybdenum with a small 
quantity of a highly infusible brittle metal such as chromium, 
tungsten, titanium, or vanadium. 


Electric Baths.— The recommendation that the L.C.C. should 
apply next session for powers to control electric baths establish- 
ments, referred to on page 630 of our issue for November 13th, 
has been adopted by the Council. 
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WE announced briefly last week the*death of Mr. James 
Howden, Chairman of James Howden & Co., engineers 
and boilermakers, of Glasgow. Mr. Howden, in his eighty- 
second year, succumbed 
on November 21st to 
the effects of an opera- 
tion. А native of 
Prestonpans, he began 
his career ав an ap- 
prentice in the works 
of James Gray & Co., 
makers ої ‘blowing 
engines, Glasgow, 
where he became chief 
draughtsman. He 
worked for a time in 
the office of Bell & 
Miller, civil engineers, 
and with т. В. 
Griffiths, well ‘known 
for work in connection 
with screw propellers. 
In 1854 Mr. Howden 
started for himself, and 
turned his attention 
to rivet-making mach- 
inery, marine engines, 
boilers, &c., making 
many improvements. 
The old works in Scot- 
land was started in 
1862 and was moved to a larger site in the same street in 1871. 
From that date onward marine engines and boilers were made 
for the leading steamship lines, and the Howden hot. air 
forced draught system was developed, and ultimately 
attracted such a volume of business that the manufacture 
of marine engines was discontinued. It was in 1900 that 
Mr. Howden turned his attention to the building of high- 
speed reciprocating engines for dynamo driving, of which very 
many were sold. Recognising, however, that the steam 
turbine would soon take the principal place for high powers, 
he took up the manufacture of the Zoelly type of turbine, 
and it is interesting to note that at the time of his death 
his Company was completing their fourth turbine order for the 
Manchester Corporation, involving a unit of 80,000 h.p. One 
of the latest developments of the firm is a branch establish- 
ment at Govan for the manufacture of a new water-tube 
boiler. Associated with him in the management of the 
business Mr. Howden had his nephew, Mr. J. Howden Hume, 
and his son, Mr. W. H. Howden. The late Mr. Howden was 
а member of many engineering societies, to which he con- 
tributed a variety of Papers. A man of high moral principle 
and uncompromising attitude to anything which savoured of 
expediency or policy which he considered in the slightest 
degree below his own high standard of rectitude, he had a 
kindly nature which made him a friend to be desired while an 
opponent to be feared. 


JAMES HOWDEN. 


New Street Lamps in Marylebone.—We are requested to state 
that the new street lamp-posts at Baker Street Circus, described 
and illustrated in last week's ELECTRICAL ENGINEERING, page 
661, were supplied by the Electric Street Lighting Apparatus 
co, of 11 Victoria Street, S.W., to the designs of Mr. Haydn 

arrison. 


Finsbury Technical College O.S.A. Annual Dinner.—The eighth- 
annual .dinner of the Finsbury Technical College Old Students’: 
Association was held at the Trocadero Restaurant on November 
15th, when a large number were present. Included were Capt. | 
H. Riall Sankey, Professor S. P. Thompson, Professor E. G. 
Coker, Dr. G. T. Moody, and others. The O.S.A. Bronze: 
Medal for the best Paper read during the session 1912-13 before 
any recognised engineering or scientific society was awarded to 
Mr. E. Kilburn Scott for his Paper on ‘‘Electric Cables for 
Shafts in Mines" (ELECTRICAL ENGINEERING, March 6th, p. 129). 


Municipal Purchase of Supply Companies.—A number of cor 
porations are promoting Bills in the next session of Parliament 
to purchase the electric supply companies operating either in the 
whole or portions of their areas. Perhaps the most important 
scheme is the proposal of the Manchester Corporation to pur- 
chase the Trafford Park Power Supply, Ltd., although at present 
the Trafford Park Council is opposed to the proposition. 'The 
Leeds Corporation also desires to purchase the Roundhay Electric 
Supply Co., which supplies in a small portion of the Leeds dis- 
trict, and in this instance there is some difference of opinion 
among the members of the Council as to the wisdom of the 
suggestion. The Chiswick Corporation has also given notice of 
its intention to seek powers to purchase the Chiswick Electricity 
Supply Co. 


QUESTIONS AND ANSWERS 
=: BY PRACTICAL MEN _ 


` RULES. 
We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen 1n actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 


QUESTIONS : 


epondente," or replies will be invited from our readers. Опе 
shiling will be paid for the question which we select for com- 
petitive replies 1n this column. i | 

ANSWERS: A fee of 108. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach thts office within 
seven days of the rance of the question. In judging the 
replies, importance be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in Мз opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 
return of their manuscripts,if unaccepted, should enclose stamped 
addressed envelope. | 


Write on опе side of the paper only, and if diagrams are sent, 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a “пот de plume," but, both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision із final. 

v QUESTION No. 1,368. 

I am putting in motor drives in a sawmill, and should be glad 
of an idea of the sizes of motors required. One is to drive 
countershafting with five circular saws on (all push benches 
without power feed), one 48-in. saw, three 36-in. saws, and one 
40-in. saw; and the other to drive two horizontal frame saws 
and friction hauling gear. 'The motors will be for continuous 
current and are to run at about 800 r.p.m.—F. H. G. 


(Replies must be received not later than first post, Thursday, 
р ро 


Dec. 11th.) > 
ANSWERS TO No. 1,365. 
When a turbine is running, what are the indications of trouble 
with the blading ?—J. О. 


The first award (10в.) is given to “1. F.” for the following 


reply :— 

Usually the first indication of blade trouble witha turbine 
is an increase in steam consumption with a given load. If 
by any chance some of the blades become damaged, the 
steam leaks through the gaps in the blading, causing a 
higher steam consumption with decreased output. If the 
guaranteed steam consumption is known, any increase should 
be carefully noted, and after being certain that the con- 
densing plant is in good order, and that vacuum is good 
together with proper superheat, a test should be arranged 
as soon as possible on a steady load, and if with all other 
conditions correct the steam consumption has increased, then 
the turbine case should be lifted to ascertain the cause. 
If there is any part rubbing inside, it can be detected by 
holding the end of a spanner to the ear, with the other end 
against the turbine case. This test will also reveal the 
presence of water, a thing which is likcly to be fatal to the 
blades if allowed to collect while the turbine is standing 
and not properly drained off before starting up. 

The second award (5s) is given to W. H., who writes as 
follows :— | 

Опе of the indications of blade trouble would be vibration 

of the turbine; it would be impossible to tell, however, 
whether this was due to some other unbalancing effect, so 
further tests would have to be applied. 
There would be а pronounced hum due to the loosening 
of the blades, if this were the trouble, and blade trouble of 
any kind would result in a considerable increase in steam 
consumption together with & tendency to fall away in speed 
on high loads or overloads. Serious blade trouble caused by 
loosening of the blades may also make its presence felt by 
wrecking the turbine, or at any rate stripping the remainder 
of the blades. 

Neither of these replies are really complete. The signs 
of trouble that should be mentioned are rise in steam pressure 
at intermediate stages, increased steam consumption, noise 


and vibration. 
ccs 


ANSWERS TO CORRESPONDENTS 
Н. J. F.—(a) 45 volts. (в) 1-5 volts. (c) The capacity in 
. ampere hours will depend on the size of the cell. 
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STUDENTS’ ~“ RAG” IN A SUB-STATION 


HE two students who were involved in the attempt to 
dnd off the electric light in the Albert Hall on the 
occasion of a meeting addressed by the notorious James Larkin, 
as reported is our issue for November 27th, pege 665, were 
again before the Westminster magistrate on Friday. When the 
case came on, Mr. Dutton, on behalf of the Kensington & 
Knightsbridge Electric Lighting Co., said that, having con- 
sidered the position, the Company was prepared, with the magis- 
trate's consent, to withdraw the charge. The two defendants, 
he said, were young men who were etruggling to pass through 


their examinations, and it was not desired to do anything now 


which would in any way interfere with their future career. It 
was clear that the mob of which they admittedly formed a 
part had not premeditated doing damage to the sub-station, 
notwithstanding the fact that damage to the extent of £22 9a 
was done. 'This, however, the parents of the defendants were 
prepared to make good. | 

п behalf of the defendant Macallum, it was stated that he 
is an engineering student, and that his version of the affair 
was that he found himself forced into the sub-station with the 
crowd, and, being the last one to get out again, the authorities 
were able to detain him. The sole intention of the studente, 
said his solicitor, had been to go to the Albert Hall to sing 
‘God Save the King," as they objected to a man like Larkin 
oing round the county ‘‘damning the Empire” as he had 
one. Loyalty, added the solicitor, had not yet been held to 
be an actionable offence. 

Mr. Horace Smith (the magistrate) said he thought the decision 
of the Electric Lighting Co. was a happy and reasonable ter- 
mination, and the defendants should consider themselves very 
fortunate in escaping in the manner they had done. He could 
not refrain from remarking, however, that there had in this 
instance been folly so great as to amount to positive wickedness. 
On the understanding that the amount of damage and costs 
would be paid, he discharged the defendants. ° 


Cable Explosions with Bitumen.—The Board of Trade have 
appointed Sir T. Edward Thorpe, C.B., F.R.S. (Chairman); 
Mr. Robert Nelson, of the Home Office; Mr. W. Slingo, of 
the General Post Office; Mr. James Swinburne, F.R.S., and 
Mr. Alexander P. Trotter, of the Board of Trade, to be a 
Committee to consider the causes of explosions which have 
occurred in connection with the use of bitumen in layi 
electric cables, and to report as to any steps which should 
be taken to prevent explosions in future from the use of 
bitumen or similar substances. Mr. M. J. Collins, of the 
Board of Trade, will act as Secretary to the Committee. 


The Motor-cycle Exhibition.— At the recent Motor-cycle Exhibi- 
tion at Olympia, there was on view the first make of motor- 
cycle to be fitted with electric starter and complete electric 
lighting equipment and horn. The machine is the “Indian.” 
A variable speed self-regulating four-pole dynamo is used in 
conjunction with two sets of accumulators connected for - 
ing at 7 volts and for starting at 12 volts. The capacity is 
given as 70 and 35 ampere-hours respectively. When used as a 


. motor for starting, the h.p. rating is given as 1'5. As a dynamo 


it begins to charge at 12 m.p.h. on high gear, and 8 m.p.h. 
on low gear. The maximum is reached at 16 m.p.h. on high 
and 12 m.p.h. on low gear. The charging is regulated by an 
external regulator and circuit breaker. The accumulators are 
contained in a case fixed to the frame under the saddle, and 
are used in conjunction with coils for the ignition. The light- 
ing equipment may be obtained without the starter. Another 
lighting set was shown on the Motosacoche, but this was not so 
complete. А larger number of electrical accessories than usual 
was also on view at the stands in the gallery. 


The Research Committee of the Institution of Electrical 
Engineers.—Arrangements are being made by the Research 
Committee for the investigation of the properties of tu 
and other magnet steels, the effect of heat treatment and other 
matters of importance in the manufacture of permanent ma 
Other subjects of investigation which are to be taken in hand 
are the chemical and physical properties of insulating oils, and 
the determination of the temperature rise in, and the permissible 
current density for, buried cables. These announcements are 
made in the issue of the Journal of the Institution of Electrical] 
Engineers for December lst, which also contains the full text 
of Mr. Duddell's inaugural address on pressure rises, illustrated 
by diagrams, abstracts of the Chairman’s addresses at six 
local sections, and the Papers by Mr. S. H. Holden on standard 
meter specifications, and by Mr. H. H. Perry on a new tariff 
System. 


The Batti-Wallahs Journal.—The quarterly journal of this 
energetic society contains interesting accounts of a week's sail- 
ing barge trip and a visit to the Ülyimpic at Southampton by 
parties of members. These and other personal notes make it 
very evident that the society is flourishing, and that its members 
enjoy life. 
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ELECTRIC, TRACTION NOTES ` 


_It is stated that the Kearney High Speed Railway Co., 
which had intended to apply for Parliamentary powers to 
construct a tube railway on this system to the Crystal Palace, 
has abandoned the idea, first hecause the Company has been 
invited to prepare estimates for a short length of line in 
one of the large provincial towns, and secondly because the 
Baker Street & Waterloo Railway Co. intends to apply for 
powers to run to the Crystal Palace, it being felt that this 
latter will ae infringe the prospects of the Kearney Co. 
before its system has been fully demonstrated. 

The York Corporation is considering the use of trailer cars 
to meet the rush hour traffic. 

The Baker Street and Waterloo Railway terminus at Baker 
Street has now been connected up with the Paddington 
terminus of the Great Western Railway. The interesting 
feature about the extension is the provision at Paddington of 
what is claimed to be the largest escalator in use. This 
consists of two moving staircases and one stationary, the 
moving ones having a carrying capacity of 10,800 people per 
hour each. The equipment is such that for dealing with 
rush traffic in any one direction, the second staircase can 
be reversed so that 40,000 persons can be moved in one 
direction. The Superintendent of the London Electric Rail. 
way Co. is credited with the statement that the Company 
will not erect any more lifts at new stations. 

The Irish Local Government Board a short time ago sur- 
charged the sum of £2,800 distributed among the Belfast 
tramway employees under a profit-sharing scheme. Strong 
protest was made, and the Board has now decided to remit 
the surcharge, stating that it was made in such circumstances 
. as to make remission fair and equitable. 
€—€— —— € 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


Some interesting trials are being made by the British and 
German Post Offices in connection with telephony between 
London and Cologne through the Anglo-Belgian cable. 
Speech has also been transmitted between London and) 
Berlin. In these trials use has been made of the S. С. Brown 
and also the Lieben Reisz telephone relays. We hope to 
return to this subject in an early issue. 

The Hull Corporation shares with the Portsmouth Corpora- 
tion the distinction of possessing the only two municipal 
telephone systems in this country, but whereas the Ports- 
mouth licence expires in 1926, the Hull licence expired on 
December 31st, 1911, simultaneously with the expiry of the 
National Telephone Company's licence. Since then negotia- 
tions have been proceeding with the Postmaster-General as 
to the future of the Hull municipal service, and an exceed- 
ingly strong feeling exists in the town that the Corporation 
should continue. These negotiations have at last culminated 
in an offer from the Postmaster-General to sell to the Hull 
Corporation the present Post Office system there, recently 
acquired from the National Telephone Co. The terms of the 
purchase are the payment of the sum of £192,428, the figure 
at which the undertaking was scquired from the National 
Telephone Co., at the same time granting the Corporation a 
new licence for 21 years. The Corporation is also to have a 
free hand in fixing rates. The outstanding feature of the 
Hull system has been the low charges made, which, of course, 
would be increased if the Post Office took over the municipal 
system. The Telephone Committee has been very seriously 
considering this offer from the Postmaster-General, and has 
decided to recommend the Corporation to accept it. The 
result would be some slight increases in the rates, which, 
however, will not be so great as if the Post Office took over 
the municipal system, and taking into account these increased 
charges it is estimated that after paying capital charges on 


particularly noticeable in wireless apparatus. 


the purchase price there will be a profit of £5,330 per annum. 
A point which the Committee make much of in the recom- 
mendation is that the National Telephone Co. was, by the 
municipal competition, forced to keep its equipment in first- 
class condition, probably, it is suggested, in better condition 
than іп any other town. -: 

The development of wireless apparatus, and the arrangement 
of circuits, was dealt with by Mr. J. St. Vincent Plette, 
A.C.G.I. (Chief of the Patents Department, Marconi's Wire- 
less Telegraph Co., Ltd.), in his fourth lecture at the City & 
Guilds (Engineering) College, on Thursday last. With the 
advent of larger powers, he explained, the question of sparki 
at the signalling key became very important. The difficulties 
were reduced by shunting the key and break with condensers, 
and by the use of the magnetic key in which there are two 
sets of contacts. The current to be broken passes round an 
iron core which has a vibrating armature and make-and- 
break contact, with the signalling contacts in parallel; thus 
the break always occurs at minimum current. The signals 
were slightly prolonged, but it was found that little difference 
was experienced in practice in the rate of signalling. At the 
present time still greater powers are necessary, and magnetic 
blow-out keys and revolving disc dischargers are used. The 
well-known skin effects with high frequency currents are 
For straight 
conductors a plank coated with zinc forms a good and cheap 
conductor. For the primary coils of jigger transformers, 
however, & number of small wires, generally six, are stranded 
round a hemp cord. A number of these composite conductors 
are then wound helically round a circular wooden former 
of large diameter. It is arranged that there is one complete 
twist per turn, so that every individual wire takes up every 
position relatively to the secondary. The primary jigger of 
the transformer for transatlantic signalling has one- 
and-a-half turns. As this сой is movable it is 
seen -that the plate form of conductor would not 
give a uniform distribution of current. Although glass 
plate condensers take up less space than air condensers, they 
have their disadvantages, as, should a breakdown occur, they 
are not self-sealing. The condensers at Clifden are of the 
air type. The plates, which number 1,820, are each about 
12 ft. wide, by 80 ft. long. They are suspended from the 
roof of a building 850 ft. long, at distances about a foot 
apart. The capacity is 1'8 mfds. The two most used 
detectors at the present time are the magnetic band detector 
and the Fleming valve. Crystal detectors are also used to 
some extent, carborundum being quite common. The 
greater the difference in structure between the two sides of 
the crvstal, the better will it work. Very often even a piece 
of hard coal between two spring contacts will give quite good 
results.. With regard to the arrangement of circuits, the 
addition of a third one between the aerial and the detector 
enables tuning to be more accurately accomplished, and 
therefore greater selectivity obtained. By loosening the 
coupling, the effects of atmospheric disturbances can be 
reduced, while the strength of the signals is only very 
slightly impaired. The next lecture will be given to-day 
at 5 p.m. | 

The line between Bagdad and Bassora was down for a 
short while on November 25th, and on the 80th ult. com- 
munication with Cassinga (Angola) was again re-established.— 
The Compagnie Francaise des Cables Télégraphiques restored 
the Puerto Plata-Martinique section on the 2nd inst.—The 
Cape St. Jacques-Pontianak cable failed between  Poulo 
Condore and Pontianak on the 2nd inst. 


An Electric Power Company's Development.—An interesting 
feature of the proposed Bills in the next session of Parliament 
is the notice given by the Yorkshire Electric Power Co. to apply 
for powers to supply electricity in detail in those districts in 
its area or where the local authority at present has not an 
electric lighting provisional order. 


Electric Ambulance Service for London.—The Metropolitan 
Asylums Board proposes to incur an expenditure of £18,680 in 
the establishment of an electric ambulance service throughout 
its area, similar to that now in use in the City of London. The 
London County Council is to bear & portion of the expenditure. 
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(This Patent Record is compiled by our own Editorial Staf and ss Strictly Copyright.) 


Specifications Published November 27th, 1913 | 


А full list of these was published in our last issue. The following 

. are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 

22,555/12. Waterproof Cables. C. J. BzAvER and Е. A. 
(Glover and Co.) Стлвемомт. The dielectric is surrounded by 
.& conducting material, while outside of this, again, is a thin 
layer of hygroscopic insulation. By this means small defects 
in the sheathing can be detected on making the waterproof test. 
Two figures. P xd 

22,488/12. Ship's. Telegraphs. S. C. ArrisoN and A. 8. 
Linpsay. To record the transmission of messages by ship's 
telegraph, the deflection of a recording instrument is regulated 
by different combinations of the cells of a battery and resistances 
through contacts by a brush worked by the pointer of the 
telegraph instrument. Two figures. 

55 6/12. Domestic Hot-water Supply. А. Е. Berry. The 
heating is effected in the ordinary hot-water tank if it is suitably 
lagged, or a special tank may be used. Valves are provided so 
that the coal-fired boiler may be put into use or not. The 
control is effected by a yielding member, which is first displaced 
against a stop as the temperature rises, and then liberated, so 
that it can spring forward and open the switch. A similar con- 
“trivance is used to close the switch. By additions a graduated 
heating may be provided. Two figures. 

25,3/0/12. Refractory Insulating Material. B.T.-H. Со. 
(G.E. Co., U.S.A.). Silica, carbon, and rutile are heated in 
an electric furnace until reduction takes place. The sublimate 
is condensed. A mixture consisting of 15 parts silica, 12 carbon, 
and 20 rutile, treated in a ‘‘smothered arc” furnace, is claimed. 
The sublimate has a flaky, laminated structure, and contains 
silicon, carbon, oxygen, and titanium. Its apparent density 
varies from 0°06 to 016, and the real density is about 2:56. 
Two figures. 

1,036/13. Synchronous Running of Cinematograph and 
Gramophone. С. W. Еовр. А three-pole motor is controlled 
by a separate commutator. This has a bracket revolving about 
its axis supporting two brushes; one connects with the outer 
circuit through its support, spindle, and bearing, while the other 
is insulated, and has a collecting ring and brush. The com- 
mutator is worked by the cinematograph lantern, and the motor 
works the sound-reproducing instrument. Six figures. 

1,540/13. Incandescent Lamps.  NAAMLOOZE VENNOOTSCHAP 
PHILIP'S METAAL GLOEILAMPENFABRIEK. To remove the last traces 
of gas in incandescent metal wire lamps, the filament on the reel 
is coated with phosphorus or dipped into a bath of liquid con- 
taining phosphorus as it is unwound from the reel. 

$,05//18. Ignition. С. E. HeyL апа T. T. Baker. Separate 
spark plugs in each cylinder are energised by separate secondary 
windings, which are themselves energised by a common primary. 
This constitutes an inductance in an oscillatory circuit energised 
by an induction coil or high-pressure magneto controlled by the 
engine. One figure. 

036/15. Rectangular Stranded Cable. А.-С. Brown, 
ВоуквІЕ. To minimise the effect of eddy currents in the con- 
ductors for heavy-current machinery, the conductor is made u 
of groups of component conductors. The conductors of eac 
group are intertwined by crankings, and the groups are twisted 
together by assembling at the cranked places. Six figures. 

15,149/13. Double Pressure Traction. Sirmexs DYNAMO 
Works, Е. LvpaLL, and C. E. Farrsurn. In order to change 
automatically the connections on a railway or tramway vehicle 
for working at, say, 1,200 and 600 volts, it is provided that 
when the vehicle enters a section where the two pressures over- 
lap, the circuits are rearranged by an electromagnetic switch. 
which is excited from the low-pressure supply in opposition to a 
spring tending to hold it in the other position. The exciting 
current is broken by a relay. itself excited from the high-pressure 
supply. Another relay, excited only by the low-pressure supply, 
in turn de-energises the high-pressure relay, while an auxiliary 
high-pressure relay has its circuit closed on the de-energisation 
of the low-pressure relay. This auxiliary relay then breaks the 
circuit of the low-pressure relay on being energised. Two figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on saleat the Patent Office Sales Branch, 25, Southampton 
Buildings, London, W.C., at the price of 8d. each, post free. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

Distributing Systems, Cables and Wires, Insulating Materials, 

&c.: B.T.-H. Co., Garton and Watson [Regulation] 27.235/12; 

B.T.-H. Co. (G.E. Co., U.S.A.) [Distributing] 5,961/13; EARL 


{Distributing] 9,278/13; Mera, JorwriNG Co. and HARDEN 
{Bulkhead fittings for metal sheathed cables] 9,752/13. 

Electrometallurgy and Electrochemistry: WALLACE and WASSMER 
{Metals by electrolysis] 18,449/12; Lee and Brame [башл F 
electro-plating, and finishing] 26,255/12 and 26,504/12; B.T.-H. 
Co. (G.E. Co., U.S.A.) [Ozonators] 4,575/13. 

Ignition : Moore and AMBROSE SHARDLOW & Co., 3,487/13; 
Noses and Dopson, 8,584/13. 

Incandescent Lamps: Rosin, 26,186/12; B.T.-H. Co. (А.Ё.С.) 
27,432 /12. 

Instruments and Meters: Mascatn and CHAMBERLAIN & 
НоокнАм [Meter counting trains] 16,344/13. 

Switchgear, Fuses, and Fittings: Frocen [Dynamo pressure 
regulators] 26,893/12; Hrrsr and Broox [Motor controllers} 
28,635/12; SwrrH [Ceiling roses] 534/13; Exec. Sian Co. and 
Dickson [Automatic switches] 4,501/13; Soc. ANON. APPARBIL- 
LAGE Garpy [Fuses] 4,686/13; oDGSON [Candle fittings] 
6,901/15; Frost and WRIGHT [Time switches] 9,881/ 15; 
WEISSBERG [Fuses] РГЕ ; Евегтла [Switching for the inside 
lamps of automobiles] 14,506/15; Віохлм (Bosh) [Cable sockets] 
16,709/15; Bovp and TaNNERHILL [Fuse] 19,551/13. 

Telephony and Telegraphy: Sıemens Bros. & Permcrew 
[Telephone selectors] 818/13; Marconı Co. and FRANKLD 
[Aerials] 4,514 /13. 

Traction: Peacock [Power generators and recupetators for 
motor-cars] 13,936/13. | 

Miscellaneous: Savvevr (Bells, &с.] 26,280/12; RUSHTON 
[Secondary clocks] 26,309/12; Коѕехвкво [Miner's safety lamp] 
28,772/12; Mason and Ѕмітн, MAJOR & STEVENS [Locks for lift 
gates] 29,778/12; RiprAL and Evans [Use of polarising and 
depolarising effects on an electric couple for estimating] 1,776 [13; 
MANCHESTER and Spooner [Primary batteries] 2,6935/13: 
HrrZELBERGER and New BnrrisH Evkn-READY Co. [Portable 
lamps] 15,175/13; Scmox [Heat insulating compound] 14,058/13. 


The following Specifications are open to Inspection at the Patent 
се before Acceptance, but are not yet published for sale. 


Electrometallurgy : Ketter [Furnaces] 20,371 /13. 
Ignition: Korf [Spark plugs] 18,727 /13. 


Opposition Entered to Grant of Patents 


15,282/12. Manufacture of Ductile Masses of Tungsten, &c. 
P. ScuwanzkoPr, S. BuRGSTALLER, and WOoLFRAM-LABORATORIUM 
Dn. Іхвіс P. ScHwanzkoPr. The opposers are C. Gladitz and 
Duram, Ltd., the Osram Lamp Works, Ltd., and the British 
Thomson-Houston Co., Ltd. See also page 684. 

12,755/13. Filament Supports. WorrnRaAM LaurEN A.-G. The 
use of an alloy of tungsten and thorium is claimed. The 
opposers are the Brimsdown Lamp Works, Ltd., which cites 16 
patents said to anticipate No. 12,753/13. See also page 684. 


Application for Restoration. of Lapsed Patent 


14,495/06. Railway Signalling. W. RErD. Application has 
been made by W. Reip and THE AUSTRALIAN SIGNAL CONTROLLER 
Co. Proprietary, LTD., for restoration of this patent, which 
has been allowed to lapse. A locking gear is described. Any 
ара to the restoration must be made before January 26th, 


Expired Patents 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 
Arc Lamps: Verity’s and Е. S. WonsLEY \ 
clutch lamps] 17,621 /04. л anes 
Distributing Systems, Cables and Wires, Insulating Materials, 
&с.: О. SCHALLER [Pressure epee on system supplied from 
generators running at variable speeds] 16,781/07; FRENCH 
WESTINGHOUSE Co. and R. Brun [Control of compound-wound 
flywheel sets for winding engines, rolling mills, &с.) 16,986/08. 
Dynamos, Motors and Transformers: C. A. and G. L. PARSONS 
[Insulating turbo-dynamo commutators] 16,911/08. 
Electrochemistry and Electrometallurgy: C. M. HarL [Pro- 
duction of alumina from bauxite in electric furnace) 14,572 /00. 
шоп о [Electromagnetic control) 16,668 / 05. 
elephony: J. E. KINGSBURY . Е. Co., U.S.A. i 
exchange] 17,209/08. ү i 
Traction: К. Ок KANDÓ ller contact . 
еса] 14 367/00. [Ro 8 for overhead col 
Miscellaneous: W. D. JvepkiNs (M. Р. Hutchison, U.S.A 
[Vibrating horns] 18,070/06; J. R. CALVERT [Electro-medica 
appliance] 18,092/06; W.  FAIRWEATHER (Brown Hoisting 
Machinery Co., U.S.A.) [Electrically-driven double-chain grabs 
18.257/06; J. T. Szex [Primary cells] 18,082/07; L. V. E. 
RicHanps [Measuring fabrics] 16,760/08. 
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IMPORTANT ANNOUNCEMENT 


q The issue of a writ is no proof of in- 
fringement. | 


q Pope’s will, if necessary, carry their case to 
the highest courts. 


| q Pope’s, as practical evidence of the value of 
their indemnity, have set aside a substantial 
sum for their customers as an 


INDEMNITY TRUST FUND 


Full particulars will be sent to any customer 


on application. 


Pope ‘ Elasta’ British-made Wire Lamps are 
q without question remarkable for their good 
qualities. 


THE BUYER IS PROTECTED 


and they 


INFRINGE NO PATENTS 


POPES ELECTRIC LAMP CO, LTD. 


Hythe Road, Willesden, London, N.W. 


^ 


When corresponding with Advertisers, please mention “ Electrical Engineering." 


jo ELECTRICAL ENGINEERING — 


us to explain here the numerous 
advantages and uses of the D.C. 
Adjustable Reading Lamp. We have 
therefore compiled a small folder giving 
illustrations and diagrams of the Lamp, 
detailing the cleverly constructed Re- 
volving Shade, and the benefits to 


READING 


TABLE the eyes derived from its use, the 
fe: scientifically designed Reflec 
STUDY y g eflector, etc. 
— Write or 'phone for a supply of 
PIANO this literature with your name 
E and address overprinted free 
DESK of charge. 
LAMP 
This is only 
ONE LAMP, 
but can be Р 
adapted to the i 
above uses 


. and more. 


| LONDON: 1, Felix Street, S.E. 
DRAKE (um п 
N 


MANCHESTER: 47, Spring Gardens. 
| (3700, City.) 


AND 
GLASGOW : 50, Wellington Street. 
GORHAM ^^" nmm 


PRICE 


£l 4s. 


includi 
e e ded LIVERPOOL: 37, School Lane. 
, LIMITED 
Lamp Adaptor. (754, Royal.) 


When corresponding with Advertisers, please mention “ Electrical Engineering." 
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s Notes on Tenders Invited and Prospective Business appear on p. 691. — 


CATALOGUES, PAMPHLETS, &c., RECEIVED | 


HOLOPHANE.—Revised price-lists of Holophane fittings. for 
spheres, reflector bowls, semi-indirect bowls, &c., һауе just been 
| 'jsued by Holophang, 'Ltd. (12 Carteret. Street, Quiih. -Anne's 

Gate, S.W.). Besides the several*#ttings for various purposes; 
there is a good selection of screw ‘tnd spring clip galleries suit? 
able for the different styles of fitting. Some бота. bas also 
en re-priced. The new prices came into force on Monday 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 
" Electrical Engineering." — 


LAMP HOLDERS.—A card from the Metallic Seamless Tube 
Co., Ltd. (Meta House, Corporation Street, Birmingham), brings 
io notice the company's ‘ 
holder and the pull.chain switch holder now largely used. Re- 
duced prices are now quoted for the “New Model” lamp holder, 
with insulated dome, introduced some five years ago. | 

ELECTRIC SUPPLY ADVERTISING.—We have received 
copies of postcards, small folders, &c., from the City of London 
Electric Lighting Co., Ltd. (1 and 2 Great Winchester Street), 
calling the attention of consumers to electric heating, ozone air 
purification, and vacuum cleaning. 

METAL FILAMENT LAMPS.—A card inscribed “Right in 
the Public Eye," and bearing a large representation of a human 
eye, has been sent us. On deflecting a little tab at the side, 
we found that the iris and pupil of the eye disappeared, and a 
neat advertisement of Osram lamps was revealed. The back of 
this card can be overprinted by the General Electric Co. with 
local contractors’ names and addresses. 

MERCURY VAPOUR LAMPS.—A leaflet from the Westing- 
house Cooper Hewitt Co., Ltd. (80 York Road, King’s Cross), 
calls attention to the application of mercury vapour lamps in 
the textile trades. 


DUST-TIGHT LIQUID STARTERS 
A NEW design of liquid statter has recently been manu- 
factured in large quantities by the General Electric 


` Co., of Witton and 69 Queen Victoria Street, London, E.C., . 


Fic. 1.—400-н.р. Liguip STARTER. 


in connection with a number of complete installations for 
four mills, cement works, and other cases where the exclu- 


_ work, the supportin 


Star ” high-voltage key-type lamp 


sion of dust is important. In this starter the cast-iron tanks 
which contain the electrolyte are mounted on a steel frame- 
bars being completely covered with 
moulded micanite. view of the proximity of moisture, 
special attention has been paid throughout to the insulating 
arrangements; indeed, all tie bars that are required for 
mechanical strength are insulated throughout their whole 
length. The plates are lowered into the liquid by the 


-rotation of a handwheel. The gearing between the handwheel 


and the plates is very substantial, and the gear ratio is high. 
A rapid motion of the handwheel. therefore only lowers the 


. plates into the liquid slowly, and it is impossible for the 


y reason of their own weight. For com- 
pleting the circuit between moving and stationary parts, 
each phase or pole is provided with heavy contact blocks, 
in addltion to sparking rollers, which protect the contacts 
in the event of the starter plates being raised while the 


plates to descend 


' motor is running without its slip-rings short-circuited. In 


view of the importance of keeping down the head.room of 
liquid starters for colliery work, the larger sizes of starters 
have been designed with two tanks in parallel per phase or 


^ = , 
E D 


Fic. 2.—CoNTINUOUS-CURRENT Liquip STARTER WITH FIELD 
DiscHARGB RESISTANCE. 


pole, and a considerable reduction in the head-room is thereby 
effected. The whole of the internal arrangements are 
thoroughly protected, and enclosed by sheet-steel covers. 
These covers entirely enclose the starter, rendering it dust- 
tight, and they afford protection against rough handling. The 
top cover may have in addition an inspection door on each 
pole, through which the internal arrangement can be inspected 
and the tanks filled. For continuous-current work with 
shunt or compound-wound motors а non-inductive field dis- 
charge resistance can be accommodated in the bottom of the 
starter. These are mounted on porcelain insulators in the 
fashion shown in Fig. 2. That these starters have filled the 
demand is evident from the fact that over 5,000 h.p. have 
been ordered for cement works alone. 


The Electrical Co., Ltd.—We have received from the Electrical 
Co., Ltd. (122-124 Charing Cross Road), the following interest- 
ing statement of the progress of the machine department of 
their works :— 


1910-11 1911-12 1912-13 
Machines built above 4 h.p. 92,186 118,205 122,452 
Total kw. " Sok ... 1,756,001 1,861,344 1,973,987 
Kw. of turbines с .. 294,017 489,942 559,908 
Total kw.  ,. 2,050,018 2,351,286 2,553,895 


They also tell us that over 214 gas works are using their electric 
motors for various operations involved in the production of gas, 
and that these aggregate 35,000 h.p. . | 
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STREETLITES 


and other Lanterns and Fittings 
are the speciality of the— 


W ARDL ENG. 'Co., Ltd., 196, DEANSGATE, 
| MANCHESTER. 
' London: Nathan & Allen, Queen Ann's Chambers, 8.W. 


"om 


TWO WELL-LIGHTED CINEMATOGRAPH 
THEATRES 
HE British Thomson. Houston Co. 


(Mazda House, 


77 Upper Thames Street, E.C.) claim that the electric 
_ lighting schemes of the Carlton Theatre, Tottenham Court 
Road, and the Balham Palladium, Balham High Road, are 
representative of all that is best and most up-to-date in cinema 
‘equipment, although the systems in use are different. The 


E 
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Fic. 1.—CanLTON THEATRE, ToTTENHAM Соскт Roap. 


main illumination in the auditorium of the Carlton Theatre 
‘is provided by four “ Eye-Rest” fittings suspended equi- 
. distantly around the eentral dome, and these are equipped 
with Mazda ‘‘X-rav’' reflectors. The bowls are 24 in. in 
diameter, and are of moulded composition. A part of the 
raised ornamentation on the bowls is picked out in gold in 
order to harmonise with the surrounding decorations. In 


r - ъъ. ә. = m кыр 


addition to the indirect lighting, a certain number of direct 


.. units are used, but as these are fixed right up against the 


ceiling (excepting in the case of the gangway lights), they do 
not cause any discomfort to the eyes of the audience. 

The Balham Palladium lighting is carried out on a different 
system, which has not hitherto been employed very largely in 


: ginemas. Direct diffused lighting is employed. Four beautiful 


fittings specially designed for the purpose, each equipped with 
a central 16-in. Alba glass sphere and four 6-in. Alba balls, are 
suspended from the four corners of the large panel in the 
ceiling. The big sphere in each fitting contains a 200-watt 
Mazda lamp, and the small Alba balls contain 60-watt Mazda 
lamps. The lamps, of course, are entirely enclosed by the white 
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Кто. 2.—BaLHAM PALLADIUM. 


Alba glassware, and the illumination is well diffused. The 
Balham Palladium has a beautiful painted ceiling, and the 
lighting here was designed to illuminate this ceiling. The 
vestibule, corridors, staircases and offices are lighted by means 
of wall brackets or pendants fitted with Mazda lamps and 
Veluria reflectors. The auditorium illumination is controlled 
by a B.T.-H. metallic dimmer, which gives the necessary 
gradual adjustment of the light. The outside lighting is 
very striking. The name of the theatre is formed by lamps 
in a special trough reflector—the letters being about 2 ft. 
high. In addition to this, the whole building. is outlined 
with strip light, and there are five flambeaux standards on 
the roof. In all, about 200 20-watt and five 100-watt Mazda 
lamps are used for the outside lighting. 


REMOTE CONTROL CIRCUIT BREAKERS 


E are now able to give some further information as to 
| W the construction of the clapper switch circuit-breaker 
referred to last weel in ELECTRICAL ENGINEERING, in connec- 
tion with the illustrated description of the ‘‘Igranic’’ motor 
control panels. These breakers are made by the Igranic 
Electric Co., Ltd. (147 Queen Vic ‚ Street, E.C.), and 
form an integral part of many Іоў" appliances. The 
current-carrying contacte consist of ‘a ‘laminated phosphor- 
bronze brush, pressed against a hard rolled metal surface. 
This construction eliminates the danger of partial contact, for 
whenever contact is made at all it must be over the whole 
surface. Furthermore, the contacts are always clean, because 
each time that the switch closes the flat contact surface is 
slightly seraped by the edges of the leaves of the laminated 
brush as they expand. These current-earrying contacts are 
reinforced and protected by easily renewable circuit-breaking 
contacts of carbon of large size, and so disposed as to alwavs 
make contact before the metal contacts, and break after them. 
The pole-pieces of the blow-out magnet swing up to permit 
easy inspection of the contacts. Their normal position is such 
that the break always takes place in the most intense portion 
of the magnetic field. 


Osram Lamp Works, Ltd., 
announce that actions have been commenced against Harraway 
Bros., Kensington, for selling lamps manufactured by Pope's 
Electric Lamp Co., Ltd., and against The Maxim Lamp Works, 
Ltd., for selling Maxim Lamps. It is alleged that the lamps in 
question infringe the Osram patents Nos. 23,899*/04 and 
18.642 /06. The Pope company announce their intention of fight- 
ing the case against them to the highest court, and reassure 
their customers as to their indemnity guarantee. 


Osram Lamp Patents.—The 


Dev. 4, 1913. 


CASING AND CAPPING | 


WE have received a number of replies to the inquiry made 
by Messrs. C. Jennings & Co. last week whether the 
trado prefers casing made for the capping to screw on at the 
centre fillet or at the edges. 

Messrs. Rashlcigh Phipps & Co. (147 Oxford Street, W.) 
say that during the past twenty-five years they have found 
the existing practice satisfactory of screwing the capping in 
the small sizes to the centre fillet, but in casing over 2 in. 
in width to the side fillet. 

Messrs. E. Troy & Co. (194 Finchley Road, N.W.) from an 
eighteen years’ experience screw on to the centre fillet in 
sizes up to 1} in., but in larger sizes screw on to the outer 
sags to prevent gaping. They do not think it advisable to 
reduce the distance between the grooves. 

Messrs. Thomas Hyde & Co. (Croydon) also prefer to screw 
on in the centre of 14 in. casing, but suggest that this size 
be made 1/16 in. deeper in the grooves than the customary 
standard, so as to allow for two wires in each. For 2 in. 
casing they prefer screwing on the outer edges, increasing the 
width of these slightly and reducing the centre fillet. 

Messrs. James Meighan & Son (Glasgow) and Messrs. 
Robson & Coleman (Newcastle-on-Tyne) also recommend the 
retention of the practice of screwing the 14 in. .casing in 
the centre and screwing the larger sizes on the outer edges. 
Messrs. Meighan point out the risk of careless men bursting 
the outside fillets if the capping were screwed on to the 
edges on the smaller sizes. 

Electrical Installations, Ltd. (27-28 Martin’s Lane, E.C.) 
write :—’''The general procedure for sizes above 2% in., on 
account of the tendency of the capping to gape open, would 
be to fix with screws on the outside edge. In the particular 
case of lj in, casing, we cannot see that any good is to 
be obtained by thickening up the outside edge at the expense 
of the middle fillet. There is no doubt that in practical 
use it would be almost impossible to fix the casing to the 
wall on the outside edge, and the chance of splitting when 
the screws are driven through the middle would be greatly 
increased if this centre fillet is diminished in size. The whole 
difficulty of gaping open has been eliminated by us by the 
use of ' hospital' type of capping, which has а thickness 
of about twice the usual capping in the centre where the 
screws would be fixed, and we cannot see that any improve- 
ment could be made on the standard practice of using this 
capping." [In this, the edges of the capping are rounded off 
instead of being square.] 

The manager of the electrical department of one of the 
largest firms of builders, on the other hand, expresses his 
personal opinion that it is best to have the casings of the 
smaller sizes with a thicker timber on the sides, so that 
the capping can be screwed at the edges; the thickening of 
the sides will reduce the centre fillet, but this, he thinks, 
does not matter. Of course, in the larger sizes there is 
plenty of margin of timber to get a good screwhold. He 
also suggests that the cappings should be reeded in such a 
manner at the edges that the wireman can easily get a 
centering for his screw hole into the middle of the timber 
sides; they so often, he says, make a '' boss shot," and put 
the screw holes so near the edge that the wood splits and 
leaves an unsightly job. 


The New American Duty Tariff.— Messrs. Davies Turner & Co. 
(52 Lime htreet, Е.С.) inform us that they are still receiving 
inquiries from manufacturers and others showing that many 
business houses are still unfamiliar. with the duties now payable 
on the goods in which they are concerned. They ask us to 
state that they stil have a certain number of copies of their 
pamphlet on the subject left, and would be pleased to supply 
these free of charge to anyone who applies. 


“ Mazda House News.’’—The second issue of this periodical 
of the British Thomson-Houston Co. (Mazda House, 2 Upper 
Thames Street, E.C.) fully upholds the reputation established 
by the first. Among the special subjects treated are church light- 
ing and illuminated hoardings, and there is a most interestin 
article on advertising, illustrated by miniature reproductions o 
‘a selection of blocks which the company are willing to lend 
contractors to assist them in their own campaigns. There are 
several effective photographs of installations carried out on the 
"eye-rest"" indirect lighting system, and an announcement is 
made regarding reductions in prices of Veluria Glassware, which 
should increase stil more the use of these already well. 
appreciated reflectors. The technical and commercial informa- 
tion is well lightened by humorous contributions, and the whole 
magazine, with its bright illustrations, has a pleasant air of life 
and vigour. 
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MODERN ENGINES 


AND 


POWER GENERATORS. 
By Касба Kemedy, СЕ. 


The Coupon below entitles any reader to а com- 
plimentary copy of an illustrated booklet, describing 
what is probably the most valuable work upon this 
subject ever published. 

The importance of the subject is оше day by day, and 
“The Book of Modern Engines and Power Generators” can 
easily prove of the greatest value to those who desire to be fully 
informed upon the latest developmente in every branch of the 
subject. 

The author, Mr. Rankin Kennedy, C.E., is well known as 
an authority on his subject, and in this work he explains in 
the clearest and most thorough manner the design and con- 
struction of prime movers; the term is here used in its 
widest sense, as it applies to all -engines, whether worked 
by petrol, oil, steam, air, gas, water, or electricity, and as it 
includes all machinery and processes connected with power 
generators and distribution. 


ENTIRELY UP TO DATE. 


Moreover, all these subjects have been brought entirely up 
to date. The previous Edition of the work dchieved such an 
immediate success, that for the new and Revised Edition, thé 
scope of the work has been widened and extended so as to 
cover every branch of the subject, by the addition of a great 
amount of new matter, and many new illustrations of very great 
interest and high value. 


This new Edition is indeed already recognised as the standard 
work on its many varied subjects, including Rotary Engines, 
Gas Turbines, Gas Engines, Oil Engines, Petrol Engines, Suction 
and Producer Gas Engines, Blast Furnace Gas Engines, Marine 
Engines of every design and type, Compressed Air Motors, Air 
Compressors, Belrigerating Engines, Windmills, with electrie 
storage, Fluid Hydraulic Engines, Water Pressure Engines, 
Hydraulic Rams, Water Pressure Turbines, and Water Raising 
Engines, Centrifugal Pumps and Air Lifte, Power Distribution 
and Transmission by Gearing, Water Pressure, Compressed Air 

and Electricity, etc., etc. | Ж. | 


OVER 2,000 ILLUSTRATIONS. 


The work is profusely illustrated by diagrams, text-cuts, and 
plates. In all there are over 2,000, every one of great practical 
utility to the engineer. | 

Enough has been ввід to show that this work is indispensable 
to all electrical, mechanical, steam, and hydraulic engineers, 
and to all who are concerned with manufacturing, designing, 
draughtsmanship, electro-chemical, and metallurgical work, wit 
automobiles, tramways and railways, boilers, shipbuilding, 


collieries and mines, etc. 


We would advise those who are determined to keep abreast 
with all the latest specialist knowledge concerning ST 
detail of their profession to send for the free booklet whi 
is supplied by the publishers to those mentioning this 


paper. 


A FREE BOOKLET. 


To the Caxton Ровызнгнчоа Co., LTD., 
97, Surrey Street, London, W.C. 
Please send me, free of charge, a copy of the book describing 
the "Book of Modern Engines and Power Generators," and 
showing how it can be obtained for a first payment of 1з. 6d., 
the balance to be paid by small monthly payments. 


NAME 


€0009090*o009202260202009002c060*«0608€9089009002950e«99090*9900090»90900€60900c229 9996050920900 


ADDRESS 


d ELECTRICAL 


REDGLO 


^T RED HOT |. 
ELECTRIC FIRE 


Consumption 600 watts 


(Martin's Patent) 


Write for Catalogue No. 27 


REDGLO, Ltd., 


ROYAL LIVER BUILDINGS, 
LIVERPOOL 


ENGINEERING EEUU 


A STRIKING SHOW-CARD 


\ A | E give here an illustration of the latest Osram lamp 
showeard now being issued by the General Electric 
Co., Ltd. (67 Queen Victoria Street, E.C.), which is the work 
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of one of the most eminent poster artists of ће day. We 
are asked to state that copies will be supplied free to all 
electricians, ironmongers and stores upon application. 


Anglo-American Exhibition, 1914.—We have received some par- 
ticulars of the Electrical Engineering Section of the Anglo- 
American Exhibition which it is proposed to hold at Shepherd's 
Bush next year. A large Electrical Committee has been formed, 
of which the following form the executive committee: Messrs. 
W. H. Mordey (Chairman), R. Hammond (Vice-Chairman), 
H. R. Kempe (Hon. Secretary), W. Worby Beaumont, Major 
G. Harland Bowden, Messrs. A. A. Campbell-Swinton, S. P. 
Dobson, L. Gaster, T. E. Gatehouse, A. Gay, H. T. Harrison, 
K. Hed es, R. Rawlings, C. P. Sparks, R. A. Wallis Jonee, 
and H. b. Wilkinson. There will be separate classes for plant, 
distribution of electrical energy, utilisation of electrical energy, 
telegraphy and telephony, and miscellaneous applications of 
electricity. 
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TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 

Accrington.—It being considered essential that additional 
gas plant should be installed at the power station by October 
next year, the Borough Electrical Engineer has been directed 
to obtain tenders for the plant. 

Adelaide.—To deal with extension of plant, a further 
20,000 6 per cent. cumulative £5 preference shares are to 
be issued by the Adelaide Electric Supply Co. 

Bedford.—A Local Government Board inquiry was held last 
week concerning a loan of £10,000 for electrical extensions. 
Some time ago it was proposed to instal Diesel engine plant, 
but this scheme has now been abandoned in favour of a 
steam turbine. | 

-Cleethorpes.—Mr. С. 8. Vesey Brown is to prepare 
estimates of the cost of laying mains in a large number ‘of 
additional streets.. 

' Darlingten.—A Local Government Board inquiry was held 
last week concerning a loan of £21,190 for electrical extensions. 

Hoyland.—A public electric lighting | scheme is to be 
developed. 

Leeds.—Sanction has been received to the borrowing of 
£168,000 for the electrical undertaking. 

London: L.C.C.—Steam exhaust condenser and feed piping, 
water-tanks, &c., for Greenwich Power Station. December 
28rd. (See advertisement on another page.) 

Shoreditch.—The Finance Committee of the L.C.C. recom- 
mends sanction to a loan of £17,226 in connection with the 
linking-up scheme with the Stepney Borough Council. This 
is made up as follows:—Mains, £5,000; transformers, 
£10,000; switchgear, £1,800; and the remainder, engineer's 
charges 'and contingencies. A further loan of £75,000 has 


been applied for in connection with extensions at the genera- ' 


ting station, but the Finance Committee of the L.C.C. is not 
yet able to ‘deal with this. 

Morocco.—The British Vice-Consul at Tetuan has, says the 
Board of Trade Journal, forwarded a summary of the regula. 
tions regarding electric’ power concessions in the Spanish 
zone, recently issued. This may be seen at 73 Basinghall 
Street, E.C. 

South Africa.—The Johannesburg Council requires six two- 
phase 500-kw. rotary-converters (A.C. to D.C.) and spare 
parts. January, 1914. Town Clerk. Specification, &c., may 
be seen at Board of Trade, 73 Basinghall Street, E.C. 

Stapleford.—The Derbyshire & Nottinghamshire Electric 
Power Co. has purchased land in this distriet for the purpose 
of an electric power station. 


Wiring 
The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended tv make 
inquiries to ascertain whether electrical work will be required. 


Aldershot.—New lecture hall, new library, &c., at Staff 


College, Camberley. Director of Army Contracts, War 
Office, S.W. 

Birmingham.—New school, corner of Nansen and Naseby 
Roads. 


Croydon.—Twelve houses in Ederline Avenue. J. E. 
Trimble, Kilmartin Avenue.—Nine houses, Kilmartin Avenue. 
©. 8. Banks, 16 Oakfield Road.—Sixtcen houses, Bingham 
Road. А. C. B. Duckett, 24 Sherwood Road. —Cinematograph 
theatre, Lower Addiscombe Road. W. B. Sinclair, 21 Cheung 
Cross, W.C. 

Falkirk.—Cinematograph theatre and shops (£3,000). 

Halifax.—Cinematograph theatre, Queen Road. 

Harrogate.—New school. Borough Surveyor. 

London: L.C.C.—Electric lighting of the Chery ‘Cordes 
Street fire station. 

New school in Wilson Street, Islington. 

Stoke Newington.—Public washhouses, &c. (£1,900). 
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JOHN HUDSON & С0.'8 SUCCESSORS, Mansell Il St, „ London, E. 


AN —Extensions at Mansfield Forest Hospital 
,000. ия ul 
" Nottingham.—Four branch librario. 

` Sale.—Public offices. С. T. Adshead, 4 St. Anne's Square, 
Manchester. 

Stafford.—Enlargement of Technical School. (£5,000.) 
. Sunderland.— Reconstruction of warehouses at Hudson Dock 
North (£4,250). River Weir Commissioners. 

Worksop.—123 lamps at the workhouse, Eastgate. 


December 15th. Clerk to Guardians, 66 Bridge Street. 


Miscellaneous 


Ashton-under-Lyne.—Two automatic electric passenger lifts 
at workhouse. Clerk to Guardians, Stamford Street. 

Goventry.—Ten covered-top tramcars at estimated cost of 
£10,000. 

Leeds.—Sanction has been received to the borrowing of 
£45,000 for the tramways undertaking. 

London: L.C.C.—Electric charging apparatus is required for 
the Clapham, Dulwich, Hackney, Holloway, Kensington, Lee 
Green, and Streatham fire stations. 

New Zealand.—The Dunedin Tramway Manager has re- 
ported in favour of petrol-electric. omnibuses. 

South Afrioa.—According to the African World, fifteen new 
tramcars are required by the Johannesbur Council. 

In the course of his annual report, the General Manager of 
the South African Railways advocates the conversion to 
electric traction of the Wynberg and Sea Point lines, two 
busy suburban lines running into Cape Town. 

York.—Tenders are invited for four trailer cars for use on 
the Corporation tramways. The estimated cost of the elec- 
trical ea of the South Bank tramway extension is 
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TENDERS RECEIVED AND ACCEPTED 


London: Hammersmith.—The Council has received fourteen 
tenders for the supply of arc lamps for hiring out, and these 
will be reported upon at a future meeting of the Council. ' 

Warrington.—The following tenders have been accepted : 
Boiler plant, Babcock & Wilcox, £2,362; turbo-alternator, J. 
Howden & Co., £5,843; condenser, Worthington Pump Co., 
£3,344; economiser, Goodbrand & Co., £203 10s. 


1 


The Mirrlees Watson Co. have received the following orders 
for condensing plant :—City & Guilds (Enginecring) College; 
Carron Co.; De Beers Consolidated Mines, Ltd. (Kimberley); 
The New Jagersfontein Mining & Exploration Co.; Fife Elec- 


tric Power Co.; Londonderry Collieries; Holytown Colliery; 


Rochdale Corporation, per Messrs. James Howden: & Co.; 
Bournemouth & Poole Electricity Supply Co.; Oldham Cor- 
poration; Maltby Main Colliery ; Harland & Wolff; Fife 
Coal Co. 

In addition to the — orders already referred to in our 
columns for Calcutta and Dublin, and the Marylebone 
machines described this week, the Maschinenfabrik Oerlikon 
has recently received orders for the following turbo-generators : 
—One 8,000-kw. 8,000 r.p.m for Aberdeen; one of the вашё 
size for York; and а 5,000-kw. machine running at the pane 
speed for the "Ebbw Vale Steel, Iron & Coal Co. 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£68 to £68 10s. (Last week, the same.) 

. Bankruptcy.—J. С. Hilton, 103 Exchange Buildings, Liver- 
pool, has been adjudicated bankrupt. 

Agency.—A Montreal company desires to obtain the agency 
of United Kingdom manufacturers of electrical 50р] ies an 
fittings. Further particulars, Board of Trade, 73 asinghall 
Street, E.C. 

Liquidations. —A petition for the winding up of the Electro; 
mobile Co. will be heard in the High Courts on December 
9th, before Mr. Justice з ts 
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Aberdeen: Wiring of Infirmary.—With reference to a recent 
statement concerning the conditions upon which the Corpora- 
tion were alleged to be willing to supply current to the in- 
firmary, at the last meeting of the Corporution it was stated 
that no formal application had been received from the in- 
firmary authorities, although the representatives had been 
inquiring as to the conditions upon which a supply would be 


given. In the. circumstances, no further action is being 


taken in the matter. SR X 

Chiswick: Electric Supply.—Mr. J. F. C. Snell is advising 
the Council in regard to a proposal to purchase the Chiswick 
Electricity Supply Corporation. 

Dundee: Supply Failure at Broughty Ferry.—In conse- 


quence of a breakdown in the Broughty Ferry supply, Mr. 


H. Richardson, City Electrical Engineer, has made a detailed 
examination of the generating plant and distribution system 
recently taken over from the Broughty Ferry Council, and 
has made a very strong report upon ite condition. Mr. 
Richardson states that, in view of the bad state of the plant 
generally, cessation of the supply in Broughty Ferry, pending 
the completion of the arrangements he has in hand for estab- 
lishing в supply station there, seems inevitable to a consider- 
able extent. Не states that the battery is absolutely useless, 
the pumps are inefficient, and the condenser in such a state 
of incrustation that it must be dealt. with immediately. The 


back of the switchboard, says the report, is in a state of 


chaos, and fears are expressed that similar criticism will have 
to be made of the cable and distribution system generally. 
He does not think it possible to change the Broughty Ferry 


power station to a high-pressure sub-station before March, . 


and he had hoped to struggle along with the present generat- 
ing plant until then. An attempt is to be made to give the 
plant а general overhaul sufficient to maintain the supply. 

Friern Barnet: Demand for Electricity.—The high price of 
gas in this district, viz., 8s. 4d. per 1,000 ft., led to a 
meeting of protest of tradesmen and ratepayers last week, and 
efforts are being made to secure sufficient support with a 
view to inducing the North Metropolitan Electric Power 
Supply Co. to introduce a supply of electricity. 

Haslingden: Electrical Driving in Cotton Mills.—Mr. J. W. 
Crowley, of Messrs. Siemens Bros. & Co., who is specially 
connected with textile work, recently gave a lecture on the 
electrical driving of looms, ring spinning, and doubling frames 
at the Technical School. He stated that he did not 
recommend individual driving in every case, as there were 
many cases in which group driving offered special advantages. 
In the Little Harwood. Shed, Blackburn, however, there were, 
he said, 1,140 looms, each driven by its own motor. Ав 
far as ring spinning and doubling frames were concerned, he 
thought there was no question of the advantages of the 
individual driving over group driving, but the question was 
an open one in respect of other classes of machinery. In 
answering questions at the conclusion of his lecture, Mr. 
Crowley said that there was a tendency on the part of textile 
machinery makers to treat the electrical engineer with scant 
courtesy when he made suggestions with regard to the driving 
of machinery electrically, although efforts were now being 
made to bring the two sides into better harmony. The elec- 
trical loom formed an interesting question, but he was afraid 
we were a long way off from making any big development 
in that direction. 

Leeds: Employees Wages.—The Electricity Committee, in 
common with practically all the committees of the Corpora- 
tion, is met with demands from the Employecs’ Union for 
increased wages, but a scheme which has been prepared is 
said not to meet with the approval of the men's leaders. 

Manchester: Electricity Works Record.—The output of 
electricity from the Corporation’s power station last week ex- 
ceeded all previous records. The number of units delivered 
to the mains was 574,000, and at one time the demand on the 
plant was 49,000 kw. 

Minehead: Outside Lighting Scheme.—The Minehead 
Electric Supply Co. has introduced a differential tariff system 
of charging for outside lighting purposes. The scheme applies 
to outside lighting of business premises only, and the total 
candle power installed must not be less than 200. The current 
required for the lamps will be taken from а special meter 
and charged at 2d. per unit, in addition to a fixed charge 
per annum of 21s. for 200 c.p.: 25s. for 250 e.p.: 35s. for 
500 c.p.: 40s. for 600 c.p. ; and 60s. for 1,000 с.р. 

Northampton : Municipal Electric Supply.—The Corporation 
has passed a resolution instructing the Town Clerk to report 


on the legal position as regards the purchase of the 
Northampton Electric Light and Power Co. 

Street Lighting.—The Council has ordered an inquiry to 
be made into the question of public lighting with the view of 
possibly acquiring these portions of the undertakings of the 
local electric lighting and gas companies. 

Redditch: Electricity Undertaking.—Mr. R. N. Mayne, the 
recently appointed Borough Electrical Engineer and Manager, 
in а report upon the electrical undertaking states that in his 
opinion the prospects are sufficiently good to warrant the 
Council involving a capital expenditure of some £8,000 upon 
additional plant. As we have already noted in these columns, 
there is considerable opposition on the part of some of the 
members of the Council to this course being followed, the 
prevailing idea being that an increase in charges should be 
made. Mr. Mayne, however, is most emphatic that this 
would incur the immediate loss of many of their largest 
consumers. | 

. Widnes: Transporter Bridge.—The electrieally-driven trans- 


porter bridge between Widnes and Runcorn has been reopened. 


after a rearrangement of its electrical equipment. Originally 


the transporter carriage was propelled by means of two elec-. 
trically driven motors driving on a rack rail, but for this there. 


has been substituted an electrically-driven haulage system 
similar to that in use on the other transporter bridges at 
Middlesbrough and Newport. (Mon.). Simultaneously the gas- 


driven generating plant has been displaced in favour of power. 


from the mains of the Mersey Electric Power Co. 


APPOINTMENTS AND PERSONAL NOTES 


An interesting presentation of a gold watch and chain has 
been made to Mr. N. W. Prangnell, of the Metropolitan 
Electric Supply Co., by the Electric Supply Publicity Com- 
mittee, as a token of their appreciation of his management 
on their behalf of La Maison Electrique, at the Ideal Home 
Exhibition, Olympia. 

The increase in the salary of Mr. C. Furness, Borough 
Electrical Engineer at Blackpool, referred to in our last issue, 
has been sanctioned by the Council. 

A Charge Engineer is required by a large power company 


in the south of Europe. (See advertisement on another page.) 
Colliery electrician required for coal-cutter repairs. (See 


an advertisement on another page.) 


| 


COMPANIES’ DIVIDENDS, REPORTS, 
MEETINGS, &c. | 


Chloride Electrical Power Storage Co.—An interim dividend 
of 5 per cent. free of tax has been declared on the ordinary 
shares. 

Portarlington Electric Light & Power Co.—A prospectus has 
been issued offering 2,600 cumulative shares of £1 each at M 

British Westinghouse Co.—In the Chancery Division r. 
Justice Astbury has sanctioned a reduction in capital of from 
£1,875,000 to £1,150,000. The reasons for the reduction given 
on behalf of the Company were losses in respect of patents and 


pd and the arbitration between the Company and the 


nderground Electric Railways of London. 
Consolidated Diesel Engine Manufacturers.—A Shareholders’ 


Committee of Investigation has been appointed to inquire into 


the present position of affairs of this Company. 


The Institution of Electrical Engineers.—As the discussion 
on Dr. Klingenberg’s address on ‘Electricity Supply of 
Large Cities ” will be concluded on December 4th, there will 
not be a meeting of the Institution on December 11th. 

Electricity Supply in London.—Last session the County of 
London Electric Supply Co. obtained in its Romford Electric 
Lighting order an option to acquire a site of 23 acres close 
to Barking, and the question of the possible significance of 
this was raised at the L.C.C. meeting on Tuesday. The 
Chairman of the Highways Committee stated that the L.C.C. 
was aware of the provisions of this Electric Lighting Order, 
and had taken the only steps open to it, viz., to secure the 
insertion in it of a provision that, before any connection 
could be made between any station built on this site and the 
London supplv system, the Board of Trade's consent must 
be obtained, the L.C.C. at the same time having the right 
to be heard on the matter. 
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THE Committee on electrical vehicles appointed by 
the I.M.E.A. is being extended by the co-option of 
members representing all interests in the matter. 
(Page 694.) 

_ THE annual dinner of the I.E.E. Students’ Section 
was held on Monday last. (Page 694.) 

Dr. KLINGENBERG'S address to the Institution of 

Electrical Engineers on “Electricity Supply in Large 
Cities,” outlined a scheme for the supersession of 22 
of the existing 64 generating stations by a few very 
large ones, and the gradual conversion of the remainder 
into sub-stations. By comparing the conditions in 
different cities, however, the result was arrived at that, 
without a more diversified load, the advantage from 
centralisation in the London area would be limited. 
This scheme did not show sufficient advantage to the 
public to meet with Dr. Ferranti’s approval. (Page 
695.) 
WE give particulars of the new London Electrical 
Masters’ Association, and also discuss the circum- 
stances of the wiremen’s strike af the Pearl Assurance 
Co.’s building in Holborn. (Page 696.) 

By the New Year there will be 28 railways in 
America using 1,200 or 2,400 volts direct current on 
the trolley line. It is expected that this and the split 
phase system will be largely used in the future, 
although the overall efficiency of the latter is very 
low. (Page 698.) 

THE Marconi wire.ess station now being erected near 
Carnarvon has an aerial of 32 wires of silicon bronze, 


. Hindley, 


supported on maste 400 ft. high. . Provision is made. 
for 1,000 h.p. in motor generators for power purposes. 

— Tuning, and the behaviour of different kinds of waves 
for the transmission of wireless messages are con- 
sidered. (Page 698.) 

A PATENT relating to automatic telegraph transmitters 
by J. A. L. Dearlove and 5. G. Brown, and one relating 
to C. B. telephony by the W. E. Co., are expiring after 
a life of fourteen years. The specifications published 
by the Patent Office last week include one by the 
B.T.-H. Co. for making а vacuum-tight seal for quartz 
tubes, and one also by the B.T.-H. Co., relating to the 
use of ga at very low pressure in the bulbs of ordinary 
incandescent lamps. The Marconi Co. and C. 8. 
Franklin are protecting a closed circuit directive aerial. 
(Page 699.) 

A CASE of damage done to incandescent lamps by the 
effect of a lightning discharge is discussed in our 
Questions and Answers columns. (Page 700.) 

Our “ELECTRICAL ENGINEERING Literary Section ” 
contains a list of new publications, reviews of a 
number of technical books, and gives a selected list of 
recommended works on all branches of electrical 
engineering. (Page 701.) 

A SHIP-CLEANING equipment, in which an Siscteically 
driven rotary fibre brush is used, is described. The 
brush is suspended from a jib on a barge, and works 
under water. (Page 705.) 

AN article emphasises the necessity for using lamps 
of the proper voltage ratings. (Page 702.) 

An electrically heated comb, and a new form of 
laminated gearing, are described, and notes on a wiring 
system and the use of casing appear on page 708. 

ELECTRICAL plant and mains are required at 
Huddersfield, Keighley, Loughborough, Battersea, 
Chesterfield, Carlisle, Warrington, West 
Ham, and Burnley. —The Manchester Corporation re- 
quires a number of large converting sets.—Telephone 
material is required in Australia. (Page 709.) 

Messrs. SIEMENS Bros. Dynamo Works gave & 
demonstration yesterday afternoon of a range of half- 
watt lamps which are shortly to be placed on the 
market. (Page 709.) 

THERE is a possibility of the Hove Corporation 
leasing its electricity undertaking.—Mr. Richardson’s 
report on the conditions of the Broughty Ferry elec- 
tricity undertaking was discussed last week.—The 
Chairman of the Southampton Electricity Committee 
and the Borough Electrical Engineer are in conflict as 
to the desirability of increasing the charge for electrical 
energy.—The Newcastle-on-Tyne Electric Supply Co. 
is erecting a new power station in which coke-oven gas 
will be utilised. (Page 710.) 

THE India Rubber, Gutta Percha, and Telegraph 
Works Co. declare a dividend of 7% per cent. on the’ 
ordinary shares. (Page 710.) 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, DECEMBER llrz. — — 
Institution of Electrical Engineers: Scottish, Section. 
7 p.m. Annual Dinner at The Grosvenor, Gordon Street, 
Glasgow. 
FRIDAY, DECEMBER 12тн. . ts 

Institution of Electrical Engineers: Newcastle Section. | 

7 p.m. At Hugh Bell School, Middlesbrough. “ Electricity 

Supply in Large Cities,’’ by Dr. Klingenberg. 
Llectro-Harmonic Society. 
8 p.m. Smoking Concert at Holborn Restaurant. 
SATURDAY, DECEMBER 13тн. 
Mining Institute of Scotlund. | 
5 p.m. At 39 Elmbank Crescent, Glasgow. Discussion on 
Mr. W. Dunn's Paper, “Тһе Electric Winding Plant 
at South Kenmuir Colliery.” | 
Birmingham and District Electric Club. 

7 p.m. Annual meeting at Swan Hotel, New Street. 
MONDAY, DECEMBER 15тн. | 
Institution of Electrical Engineers: Newcastle Students’ Section. 

7.80 p.m. At Armstrong College. ‘The ао of 

Lightning Arresters to A.C. Systems," by В. C. Philipp. 
TUESDAY, DECEMBER 1бтн. 
Physical Society. 

3—6 and 7—10 p.m. Exhibition at Imperial College of 
Science. i | 
Institution of Electrical Engineers: Newcastle Section. 

7 p.m. Annual dinner at County Hotel. | 

Institution of Electrical Engineers: Manchester Section. 

p.m. At University. ''Employment of Power in 
H.M. Post Office," by H. C. Gunton. 
WEDNESDAY, DECEMBER, 17тн. 

Institution of Electrical Engineers: Students’ Section. 

7.45 p.m. At Victoria Embankment. Discussion on 
частотаси and Surface Transport of Passengers and 
Goods in London.” 

Royal Society of Arts. 

8 p.m. ‘‘The Channel Tunnel," by A. Fell, М.Р. 
THURSDAY, DECEMBER 18тн. 

Institution of Electrical Engineers. , 

8 p.m. “Тһе Employment of Power іп Н.М. Post Office," 

by H. C. Gunton. 
FRIDAY. DECEMBER 19тн. 
Institution of Electrical Engineers: Birmingham Section. 

Annual dinner. 

Institution of Civil Engineers: Students! Section. 

8 p.m. “Air Filtration and the Cooling and Ventilation 

of Electrical Machinery,” by W. E. Gurry. 


The London Electrical Engineers. 


(To-D^v) THURSDAY, DECEMBER 11тн.—С. Company. Technical Instruction, 
7 to 10 p.m. 

FRIDAY, DECEMBER [2TH.—D. Company. Special Clzss on Crossley Engine, 
7 p.n. Technical Instruction, 7.30 to 9.30 p.n. 

SATURDAY, DECEMBER 13TH.—H-adquarters open from 10 a.m. till noon. 

MONDAY, DECEMBER 151H.—4. Company. Technical Instruction, 7 to 10 p.m. 

TUESDAY, DECEMBER 16тн.—В. Company. Technical Instruction, 7 to 10 p.m. 

WrnwNE-DpAY, DECEMBER 17rH.— Recruits only. Infantry Drill and Technical 
Instruction, 7 to 10 p.m. 

THURSDAY. DECEMBER l8TH.—C. Company. Technical Instruction, 7 to 10 p.m. 


FBiDAY, ЮРЕСЕМВЕН 19тн.— 2. Company. Special Class on Crossley Eugine, 
7 p.m. Technical Instruction, 7.30 to 9,30 p.m. 
SATURDAY, DECKMBER 2UTH.— Headquarters open from 10 a, m, til] noon. 


The New Street Lamps in Marylebone.—4A correction is neces- 
sary to the short note published on p. 683 of our last issue. 
The street lighting columns in question were supplied by the 
Borough Surveyor, and the fittings were decided upon by the 
Electricity Department of the Borough Council, and purchased 
from the Electric Street Lighting Apparatus Co. 


Electrical Driving of Forging and Stamping Plant.—In a Paper 
read before the Hugby Engineering Society on recent improve- 
ments in power-driven forging and stamping plant on November 
25th, Mr. W. Spencer gave some interesting notes on clectric 
driving. Rows of stamps are most conveniently driven by a 
main shaft driven by gearing from a quiek-running back shaft 
provided with a flywheel serving as a pulley belt, driven by a 
motor fixed to the stanchions. With several stamps in a battery, 
the power required will be less than the sum of the powers for 
the separate stamps by a factor varying from 0°84 for two 
stamps to 0'47 for five stamps. The average horse-power taken 
by single drop stamps varies from 2 b.h.p. for a 3 cwt. stamp 
to 25 b.h.p. for a 100 cwt. stamp. Compound-wound motors are 
recommended, wound so as to speed up by about 20 per cent. 
between the loaded periods; should shunt motors be used they 
should be 15 per cent. larger. Alternating-current motors can 
be used either of the slip-ring or squirrel-cage patterns. Motors 
should be protected against dust. Regarding compressed-air 
hammers, the author considers that their disadvantages when 
driven from a general supply of compressed air disappear when 
thev are of the electricallv-driven tvpe, each with its own air- 
pump forming part of the apparatus. These may be driven 
through a paper pinion or a short belt and jockey pulley. The 
nower taken varies from 3 b.h.p. for a 4 суф. hammer to 35 b.h.p. 
for a 20 cwt. hammer. 


THE ELECTRIC VEHICLE COMMITTEE 


HE second meeting of the Electric Vehicle Committee, 

appointed by the I.M.E.A., was held on November 14th. 
Ihe members of the original Committee are as follows :— 
R. A. Chattock (City Electrical Engineer, Birmingham), 
Chairman; F. Ayton (Engineer and Manager, Corporation 
Electric Supply and Tramways Departments, Ipswich), Hon. 
Sec.; A. C. Cramb (Borough Electrical Engineer, Croydon); 
J. Christie (Borough Electrical Engineer, Brighton); J. E. 
Edgcome (Boroug Electrical Engineer, Kingston-on- 
Thames); H. Faraday Proctor (City Electrical Engineer, 


Bristol); A. Н. Seabrook (General Manager, St. Marylebone : 


Council Electric Supply Department). The following are 
co-opted members :—F. E. Gripper (Edmundsons Electricity 
Corporation), representing the Provincial Electric Supply 
Companies; E. S. Jacob (Tudor Accumulator Co.) and W. 8. 
Naylor (Chloride Electrical Storage Co.), representing the 
accumulator section of the B.E.A.M.A.; J. Е. Monnot, 
representing Arrol-Johnston, Ltd.; R. E. Mossay (Lloyd 
lectric Cars), representing makers of electric vehicles; and 

. Н. L. Watson (Edison Accumulators, Ltd.). 

An invitation to nominate a representative has been sent 
to the Association of Electric Power Companies, and a 
similar invitation has been sent to the Electrical Contractors" 
Association, which has appointed Mr. W. B. Rawlings for 
this purpose. The B.E.A.M.A. has also been asked to appoint 
representatives of the manufacturers of electric motors and 
switchgear. The London Electric Supply Companies, the 
Royal Automobile Club, and the Automobile Associa- 
tion & Motor Union have declined to be represented. 
Mr. Conway Jenkins has been elected to represent the 
F.R.A.M. Co. 

The present Committee will hold office until December 81st, 
1914. А technical and a commercial sub-committee have been 
appointed. The first is considering the adoption of a standard 
plug on the lines of the revised standard plug in use in 
America by the Electric Vehicle Association with which 
the Committee is affiliated. Rates for the insurance of 
electric vehicles and tariffs for charging are among the 
subjects which the commercial sub-committee has in hand, 
and it is hoped to arrange a conference with the representa- 
tives of the London Electric Supply Companies. The com- 


. mercial sub-committee is also taking in hand the matter of 


publicity work. 


THE L.E.E. STUDENTS’ SECTION DINNER 


HE tenth annual dinner of the Students' Section of the 

Institution of Electrical Engineers was held on Monday 
evening last &t the Trocadero Restaurant. The evening passed 
off in & most enjoyable way for all those concerned, but it is 
to be regretted that the attendance at these functions shows 
no sign of being on the increase. The usual toasts were 
proposed and responded to, and proved more enjoyable than 
the musical part of the programme, which was somewhat 
longer than necessary. It appears, especially from the speech 
made by the Chairman, Mr. 8. M. Hills, that the examinations 
for associate membership of the Institution are still regarded 
with awe by many of the student members. He suggested 
that Papers read before the Students’ Section might be taken 
into account by the Council when considering an application 
for transfer. Dr. S. P. Thompson, in one of his characteristic- 
ally attractive speeches which endear him to all, whether 
they have had the good fortune to study under him or not, 
replied that such Papers are taken into account, although 
this is not expressly stated. The examination itself is onlv 
designed to find out whether the candidate "knows his job,” 
and is not in the least academical. Alternatively a “thesis "' 
may be submitted. This may be entirely new, and mav 
deal with any electrical subject; it may be the result of 
researches already published, or & Paper read before an 
engineering society and re-written with preferably the critic- 
ism raised in the ensuing discussion embodied. Thus the 
choice of subject allowed is as wide as possible. The right 
of oral examination of the candidate on the subject of the 
thesis is reserved so that it may be tested whether he reallv 
wrote it himself. Mr. W. Duddell, Mr. A. H. Seabrook, and 
Mr. W. M. Mordey also added to the knowledge and enjov- 
ment of the other diners. The Hon. Secs., Messrs. E. T. 
Driver and R. A. MacMahon, the Chairman, Mr. S. M. Hills, 
Messrs. R. E. Dickinson, and E. L. M. Emtage and the 
Committee of the Students' Section may be congratulated 
for engineering such a pleasant eveniny. 
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. ELECTRICITY SUPPLY FOR LONDON 


R. G. KLINGENBERG delivered a valuable Address, 
Bed the title, " Electricity Supply in Large Cities," 
to & large gathering of engineers interested in electricity supply 
at the meeting of the Institution of Electrical Engineers on 
Thursday last. The Address was also discussed at Newcastle 
on Monday, at Edinburgh on Tuesday, and it is down for 
discussion at Middlesbrough on Friday. . 

There were only four speakers at the meeting in London, 
and, contrary to expectation, but little of interest was said, 
though there was ample scope offered. Dr. Klingenberg began 
by comparing the state of electricity: supply in Berlin, 
Chicago, and London, and he concluded that if all the sixty- 
four generating stations were shut down and a few large 
new generating stations substituted, a saving of about 40 per 
cent. on all working costs with an increase of the total capital 
now invested of less than 20 per cent. would result. He 
would provide greater London with three duplicated sets of 
inter-connected ring mains and use the existing generating 
stations as sub-stations. A supply at 50 cycles per sec. three- 
phase would ultimately become univeral. At first a large 
generating station of 83,000 kw. capacity would be built on 
a coalfield, or on the outskirts of the city, i.e., about ten 
miles from the centre, on the river. In the latter case, 
20,000-volt single core cables would be used to feed the 
gub-stations, and in the former case the main transmission 
would be at 100,000 volts three-phase by pole line, or cable, 
with a transforming station to step the pressure down to 
20,000 volts on the outskirts. This supply would feed twenty- 
two of the twenty-five 50-cycle stations now in existence while 
' the remaining three, having capacities over 18,000 kw. each, 
would be retained. These would be required to assist during 
the peak load periods for about eight months of the year. 
Gradually the whole distribution system would be changed 
to three-phase 50 cycles, and the other generating stations 
changed into sub-stations, and finally the three remaining 
alternating-current generating stations would themselves be 
shut down as the extensions progressed. If the new large 
generating station were situated about ten miles from the 
centre of the city Dr. Klingenberg estimated that the con- 
version of the existing 50-cycle and direct-current distribution 
networks on the lines indicated could be carried out at а 
cost of about £15 10s. per kw. installed. Allowing a 10 per 
cent. capital charge on the new generating station, 8 per cent. 
on the twenty-five old 50-cycle generating stations, and 8 per 
cent. on the distributing system, the total costs per kw.-hour 
sold would be reduced from about 2:845d. to l'O7d. At the 
same time the capital would be increased from £9,191,500 to 
£10,905,000, i.e., by £1,713,500. | 

During the discussion, Dr. 8. 2. de Ferranti explained that, 
owing to the position of affairs in London at the present time, 
many engineers capable of discussing critically Dr. Klingen- 
berg's proposition were unable to do so, but it was his opinion 
that no change of the magnitude suggested would be brought 
about unless some great advantage to the publie was shown. 
The new scheme would have to be so comprehensive that the 
eost of electricity to the consumer would be brought down to 
a low figure, sufficiently low to make the use of electricity 
universal, and then the capital cost would be so great that 
the large commitments of the past would sink into insignifi- 
eance. In conjunction with Mr. J. F. C. Snell, Dr. Ferranti 
pointed out tho necessity of any new large generating station 
being built where a constant plentiful supply of cooling water 
could be obtaincd. No station employing any thermal process 
of energy conversion could be erected on the coalfields without 
this condition being fulfilled. Mr. Snell's opinion is that it 
would pay to continue and to extend eight of the sixtv-four 
existing generating stations in London, to extend about ten 
other stations to a limited degree, and to supersede the 
remainder. He thinks that there is now no chance of London 
getting the traction load for many years to come, and without 
it the conditions of supply cannot be greatly improved, as 
Dr. Klingenberg showed in his Address, unless this very 
important demand, which should have been acqui" 4 about 
eight or nine years ago, is supplied from the same system 
as the other classes of load. There should be built a new 
bulk generating station on the Thames from ten to fifteen 
miles from the centre of the city, and the whole supply 
should be under one authority, with the existing concerns 
retained as distributors. Mr. W. C. Р. Tapper, 
Electrical Engineer and General Manager of the Stepney 
Borough Council, who also spoke in the discussion, appeared 
to regard it as disadvantageous as regards business to do away 
with direct-current networks for the power load, especially 
on account of the effect of the power factor on the size of 
mains and generators. Perhaps, however, it would not be 


too unreasonable to hope that, by the time Dr. Klingenberg’s 
proposals, or something on the same lines, become a fait 
accompli, the various methods of improving power factors 
will have been sufficiently perfected. 

Some of the other points dealt with in Dr. Klingenberg’s 
Address may be summarised as follows: In Berlin and 
Chicago there are six generating stations of an average size 
of 23,000 kw. and 37,000 kw. capacity respectively, while in 
London the average size of the sixty-four generating stations 
is only 4,670 kw. To meet present-day requirements in large 
cities feeder cable pressures should not, he said, be lower 
than between 20,000-30,000 volts, so that as much as 10,000 
kw. can be transmitted through one cable when the cost of 
the cable per kilometre per kw. transmitted is reduced to 
about 2s. 6d. The cost of this part of an installation would 
then become of less relative importance than hitherto. Dr. 
Klingenberg made use of the expression “ utilisation” or 
" utility factor," a term apparently regularly employed on the 
Continent, to indicate what is known here as the plant load 
factor, namely the ratio of the average load sold to the plant 
eapacity. The power consumption per head of population is 
about 310 kw.-hours per ann. in Chicago, 170 in Berlin and 110 
in London. While the total capital costs per kw. of the same 
cities are about £60, £47 10s., and £73 respectively. The 
"utility factors" are about 33 per cent., 18 per cent., and 
12°2 per cent. in these towns. In Chicago the traction load 
predominates (approx. 70 per cent.), in London the lighting 
load predominates (approx. 60 per cent.), and in Berlin the 
power, lighting, and traction loads are in a more even ratio. 
A study of all the conditions prevailing led the lecturer to 
the conclusion that by centralisation alone the load factor 
in London could not be appreciably improved; what was 
necessary was to alter the nature of the consumption. It 
was also shown that for values of the utility factor between 
10 and 80 per cent., the selling price could be reduced by 
more than 8 per cent. for each advance of 1 per cent. made 
а utilisation without extensions or alterations to existing 
plant. 

Dr. Klingenberg said that the reason why he suggests cable 
transmission at 100,000 volts three-phase are that, as the 
neutrals of the system would be earthed, the pressure between 
earth and conductors would be only 60,000 volts, and single- 
core, lead-covered cables laid direct in the ground with 
mechanical protection would be employed. “It should be 
borne in mind," he said, ‘‘that with such high pressures and 
the attendant high strain on the insulation, the idea of 
employing cables cannot be entertained unless the energy 
to be transmitted is very considerable and the sections of 
the cable become large in consequence. The recent develop- 
ment towards large power stations and long-distance trans- 
mission has therefore advanced conditions in favour of high- 
tension cables, so that for installations of this kind under 
certain circumstances as are encountered in large cities, cables 
appear to be equally satisfactory or even superior to over- 
head transmission lines." It appears that, with a coal freight 
at 3s. 6d. per ton, and with a normal utility factor, it would 
be cheaper to build a new bulk-supply generating station near 
the city than at the coal mines. 


Edison Battery Cars.—Certificates have been issued by the 
Royal Automobile Club in respect of two tests of an Arrol- 
Johnston-Edison electric coupé entered by Edison Accumulators, 
Ltd. (283 Duke Street, Piccadilly, W.). The first trial was 
abandoned, due to mechanical trouble with the back axle, but 
the result of the second trial on Nov. llth is given in the 
certificate as follows :—‘‘The trial, which was to show the 
distance travelled on one charge, was held on Brooklands Track. 
The weight of the car was 5,064 lb. (274 cwt. approx.)—t.e., 
front axle, 1,487 1Ь.; back axle, 1,577 lb. The running weight, 
with passengers, was 3,429 lb. (304 cwt. approx.). The car ran 
without stopping 54°85 miles at an average and even speed of 
15:99 miles per hour. It then stopped on the slope of the track 
(behind the Members' Hill)." 

The Physical Society's Annual Exhibition.— This exhibition, 
which is to be held on Tuesday next, Dec. 16th, at the Imperial 
College of Science, South Kensington, will be open in both the 
afternoon (from 3 to 6 p.m.) and in the evening (from 7 to 
10 p.m.) Prof. the Hon. R. J. Strutt, F.R.S., will give a 
discourse at 4.50 on ‘‘Spiral Electric Discharges,” and Mr. Louis 
Brennan will show some experiments with soap films at 8.50 p.m. 
Some thirty firms will be exhibiting, and, there will also be 
certain experimental demonstrations. Invitations have been 
given to the Institution of Electrical Engineers, the Institution 
of Mechanical Engineers, the Faraday Society, the Optical 
Society, and the Róntgen Society. Admission will be by ticket 
only, and members of the societies just mentioned and of the 
Physical Society desiring to attend the Exhibition should apply 
to the Secretary of the Society to which they belong. 
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THREATENED STRIKE OF ELECTRICAL 
WORKERS 


New Electrical Masters’ Association: Strike at 
Pearl Assurance Building 


e > 
OME important developments affecting the wages and condi. 
tions of wiremen in London are taking place in connection 
with a demand by the Electrical Trades Union for an increase 
of the standard rate of wage from 94d. to 114. per hour, for 
an accepted code of working rules, and for corresponding in- 
creases to other grades of electrical workers. The matter was 
first brought into prominence last month, when a letter dated 
November 11th was sent by the London Secretary of the Elec- 
trical Trades Union to some 600 electrical contractors and build- 
ing firms in the Greater London area, pointing out that the 
conditions of living in London during recent years involve con- 
siderable extra expense, and quoting the Board of Trade figures 
of a general increase in living expenses of 15 per cent. 

The difficulty was at once apparent that there was no masters' 
association in London which could negotiate with the Electrical 
Trades Union, for the Electrical Contractors’ Association is 
unable by its Articles of Association to deal with matters 
relating to wages. It was thereupon decided to call a meetin 
of the electrical contractors, electric supply comparies, an 
municipal bodies employing electrical wiremen, in order to 
discuss the question. This meeting took place at the Institution 
of Electrical Engineers on Wednesday last week, and the out- 
come was the. formation of the London “Electrical Masters’ 
Association, the membership of which will consist of ''Persons, 
firms, companies or corporations employing men engaged in any 
class of electrical work, and whose registered address is within 
the area of Greater London." The objects of the Association 
are, inter alia, to enter into agreements with trades unions or 
other organised bodies of employees, and to act as a body of 
reference to adjust any complaints or differences. The organisa- 
tion will consist of a standing committee, and the first members 
of this are:—J. H. Bowden (Borough Electrical Engineer, 
Poplar) Chairman; L. H. Hordern (Westminster Electric 
Supply arre F. J. Walker (St. James & Pall Mall 
Electric Light Co.); D. Mackness (Trollope & Colls); Н. 
Marryat (Marryat & Place); A. R. Phipps (Hashleigh Phipps & 
Co.); W. R. Rawlings (Rawlings Bros.); L. L. Robinson 
(Borough Electrical Engineer, Hockney) 3 H. B. Read (Edmund- 
son’s Electricity Corporation); H. F. Simon (Electrical Installa- 
tions, Ltd.) ; F. H. Starling ниш, Starling & Co.) ; D. Н. 
Strode (Strode & Co.); .G. E. Taylor (G. E. Taylor & Co.); 
Duncan Watson (Duncan Watson & Co.) ; L. G. Tate (Secretary). 

This Standing Committee met on Monday, and appointed the 
following Sub-Committee :—Duncan Watson, Е. J. Walker, Е. 
Radford, H. F. Simon, and F. H. Starling, with the Chairman 
and Secretary ex-officio members. " 

Consideration has been given to the letter of November 11th, 
already referred to, and a reply has been sent, stating that the 
Committee will be prepared to meet representatives of the 
Union at a conference to be held during the month of January 
if the following conditions are agreed to :— 

(a) That there shall be no stopping of work or interference 
with non-Union men now or while the matter is under discussion. 

(b) That where any interference has already taken place, the 
same shall be immediately stopped and work resumed. 

(c) That the rule adopted by most trades as to interference 
with other trades be included in any agreement come to, 
namely :— 

No exception shall be taken to the employment or non-employ- 
ment of a man on the ground that he is or is not a member of 
the Trades Union, neither shall any exception be taken to the 
employment of a man in any other trade on the ground that he 
is or is not a member of a Trades Society. 


STRIKE AT PEARL ASSURANCE Co.'s BUILDING. 

In the first week of its existence the new Association is 
faced with the task of solving some important questions which 
have arisen in connection with the st ike of clectrical wiremen 
at the Pearl Assurance Co.'s new building in Holborn. Messrs. 
Duncan Watson & Co. are carrying out the electrical installa. 
tion there, and were employing upon it sixteen men, half of 
whom were members of the Electrical Trades Union. On Tues. 
day morning of last week, however, without any warning, the 
firm was notified that unless all the men joined the Union the 
others would be withdrawn at midday. Mr. Duncan Watson 
flatly refused, and the Union kept its word, at the same time 
inducing some 165 men in other trades to follow suit. The non- 
Union men, who are the nermanent employees of Duncan Watson 
& Co., however, are still at work, and so far as the other t*ades 
are concerned, the respective Unions. we understand, disclaim all 
responsibility. Some time ago. on the same building, a dispute 
arose between the Electrical Trades Union and Messrs. Duncan 
Watson & Co. over the employment of pipe-fitters for the piping 
and conduit work, under the control of a comnetent foreman, 
it being convenient to do this before any of the wires were 
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drawn in. The Union claimed that electrical wiremen should be 
employed on this work, but the firm resisted, and the matter 
died out. It may not be without significance that the present 
strike is the eighth which has taken place amongst the various 
workmen employed on the Pearl building. 

These are the facts of the latest strike on this building, but 
it is not the first time that Messrs. Duncan Watson Co. 
has had disputes with the Union. In an interview with Mr. 
Duncan Watson, our representative was informed that two years 
ago, on a contract for the Home Office at Wormwood Scrubbs, 
seven charges were made against Mr. Watson’s firm of not 
paying the recognised rate of pay. A Home Office investiga- 
tion found six of these not proved, whilst as to the seventh, 
independent arbitration decided that, in the absence of any 
recognised rate of pay for men fixing transformers—which was 
the work in question—the man complained of should, they 
thought, have been paid an extra jd. per hour for 34 hours out 
of three days' work on the job! At that time we are assured 
that the firm paid 10d., 94d., and 9d. per hour to its men, 
according to qualifications, and that at present the rates paid 
are 104d., 10d., 94., and 9d. per hour. 

Mr. Watson stated that he has considerable evidence that 
following the Wormwood Scrubbs incident, the Union, or someone 
connected with it, for a long time sent communications to a 
number of his clients making di: gr against the firm. This 
practice, however, was abandoned later. Mr. Duncan Watson 
1s emphatic that he never has, and does not now, make it a 
condition of employment that a man should not belong to the 
Union, but he is equally emphatic that he shall be free to 
employ non-Union men when he pleases. In this he has the 
whole-hearted support of the new Masters’ Association, as 
will be seen from the letter set out above. Facilities have even 
been given to the men to hold meetings on the firm's premises 
—in the absence of the ea) ape discuss the whole position, 
and the жеде of the Trade Union has been present. Later, 
one or two of the Union men admitted they knew nothing of 
the rules of the Union, which, by the way, we understand 
are regarded as unsatisfactory by the officials, and are under 
revision. 

Mr. Watson agrees that there are matters which require 
adjustment as between the masters and men in the electrical 
trade, but regards, in the first place, absolutely necessary that 
grading of workmen must be recognised in the absence of any 
apprenticeship system. In all the allied trades the men are 
paid according to qualifications, and he suggests that a recog- 
nised system of grading could be drawn up by a joint com- 
mittee of employers and employees, with an independent chair- 
man. Under such a system no employer could pay a man leas 
than the recognised rate for his grade, especially if some system 
of apprenticeship and registration could be evolved, which he 
does not think impossible. Another matter which he thinks 
should be provided against is the making of statements which 
might be of a libellous character by the Unions to clients of 
contractors, these being made in the full knowledge that the 
Unions are ‘‘without the law.” 

It is felt that the presen action of the Union was an 
attempt to get practically all wiremen into the Union before 
the proposed meeting of employers took place. It is significant. 
however, as we pointed out in connection with the recent Home 
Office strike (see ELECTRICAL ENGINEERING of August 28th. 
p. 486, and September 11th, p. 512), that very few of the 
leading London contractors employ any large number of Union 
men, and as the relationship between the non-Union emplovees 
and their employers has in most cases been of the most har- 
monious character, there is a determination on the part of the 
masters to resist any such interference. The whole position 
at the Pearl building is now under consideration by the 
Masters’ Association, and it is no longer a matter between the 
Union and Messrs. Duncan Watson & Co. 


Institution of Electrical Engineers.—The following is the result 
of the ballot for new members at the meeting on Thursday :— 
Member: W. P. Allen. Associate Members: Capt. D. S. 
Collins, R.E., Capt. B. C. Gardiner, R.M.L.I., Lieut. H. de C 
Toogood, К.Е. Graduates: Н. D. Carter, R. E. Hume- 
Williams, W. G. P. Wall. Students: T. C. Angus. F. L. 
Ballard, S. N. de Moura, M. Dewhurst, R. Fruhe-Sutcliffe, 
C. F. Lane, J. M. Parikh, C. W. Parry, A. B. Reynolds, 
W. Young. Candidates transferred. Student to  Associare 
Member: B. B. Pradhan. Student to Associate: Н. A. Carney. 
Student to Graduate: H. Price. ` 


Electric Smoke Abatement.—The Electric City Magazine of 
Chicago describes a novel application of the electric discharge 
in smoke prevention. The principle of the method is to charge 
the soot particles from a corona discharge as the smoke passes 
through a settling chamber in the stack. They then cling to- 
gether and fall by their own weight instead of being carried 
out into the atmosphere. Jt is stated that an expenditure of 
500 watts will clean effectively a flow of from 800 to 1,000 cubic 
feet per minute of the densest black smoke. The wires are 
arranged on insulators, so that the smoke passes through abont 
four feet of carbon discharge. The draught is not interfered 
with, and the ozone produced tends to purify the gases. 
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*GEEKO" 
ELECTRICAL NOVELTIES 


New List o ov» Just Publishe d 


POST FREE ON REQUEST. 


Containing Prices and Particulars of an 
extensive range of “Geeko” Electrical 
Novelties suitable for Xmas Presents, etc. 
Profusely illustrated with latest designs in 
Pocket Lamps, Torches, Hand Lamps, 
Cycle Lamps, Lanterns, Floral Table 
Decorations, Electric Models, Electric 
Clocks, Cigar Lighters, Electric Candles, 
Massage Vibrators, Hair Dryers, Advertis- 
ing Novelties, etc., etc. 


‘*Geeko " Electrical Novelties are becoming more and more popular, especially at this 
season of the year. Retailers should therefore get busy—a display of “ Geeko " Novelties 
in your window or on your counter will assist your sales. 


THE GENERAL ELECTRIC COMPANY, Ltd. 


HEAD OFFICE: 67, QUEEN VICTORIA ST., LONDON: 5% С. 
Telephone: Гохоом WA ct 3600 (20 lines), Telegrams: “ ELECTRICITY, Cent, LoNpoN. 
Branches: Manchester, Birmingham, Glasgow, Newcastle, Cardiff, Dublin, Belfast, Bristol, 
eee Swansea, Liverpool, Leeds, Sheffield, Nottingham, Hull, Southampton, &c. REC? TRADE MARK 
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ANNOUNCEMENTS RELATING TO PATHNTS. 


Small Prepaid Advertisements with regard to Patents, d&c., 
are inserted on this page, facing our Patent Record, at 1d. per 
word (minimum 5s.); three insertions for the price of two. 
Rates for displayed and card advertisements on application. 

Advertisement matter, acc ted by a remittance, should 


be addressed to the Kilowatt Publishing Co., Ltd., 203 Temple 


Chambers, London, В.С. 


The Owner of Patents Nos. 24,696/10 relating to ''Improve- 
ments in apparatus for the production, strengthening, and 
reception of ELECTRICAL 
relating to ‘‘Improvements in ELECTRIC CAPACITATIVE- 
INDUCTIVE COUPLINGS,” is desirous of negotiating with 
interested parties for the granting of licenses thereunder on 
reasonable terms. For information apply to Messrs. Lrovp 
Wise & Co., Chartered Patent Agents & Consulting Engineers, 
No. 10 New Court, Lincoln’s Inn, London, W.C. 


John E. Raworth, 


Aneen Anne's Chambers, Chartered Pateat Agent 
30, Broadway, Westminster, Lendon, S.W. 


Mr. J. G. LORRAIN, M.LE.E. 


REMOVAL. MIMenE, Chartered Patent 


Agent, has removed his office from Norfolk House, Norfolk 
Street, Strand, W.C., to 
Staple Inn Buildings, High Holborn, London, W.C. 


ELECTRIC TRACTION NOTES 


The last issue of the General Electric Review (New York) 
is devoted to а consideration of electric traction. Mr. W. В. 
Potter (Chief Engineer, Railway and Traction Department, 
American G.E. Co.) says that the mercury arc rectifier in 
small sizes has proved so successful that with further develop- 
ment it is probable the capacity of the rectifier will be 
increased and made suitable to meet railway requirements. 
The principal field of usefulness will doubtless be in sub- 
stations, where, under favouring conditions, it would replace 
the rotary-converter or motor-generator set. There is also 
the possibility of rectifiers being used in connection with D.C. 
motor equipments on locomotives supplied with single-phase 
current. For steam railway electrification, with present know- 
ledge of the several systems and their possibilities, the choice 
seems to lie between the high voltage D.C. system and the 
split-phase system, each of which will have its particular field 
of usefulness, with the probability that in the majority of 
instances the economic advantage will be in favour of direct 
current. Mr. J. A. Dewhurst points out that by the begin- 
ning of next year there will be twenty-eight railways using 
high pressure, 1,200 or 2,400 volts, direct-current, in the 
‘United States. The total route mileage will be 1,946 miles. 
Seventeen of these routes are completely new, six were 
formerly, wholly or in part, worked by steam, three were 
worked single phase, and three at 600 volts D.C. Mr. C. E. 
Eveleth, working out the average all-day efficiencies under 
main-line conditions for twelve different systems, comes to 
the following results :—The maximum efficiency of 59 per 
cent. is shown by three-phase 25-cycle transmission at 
100,000 volts with three-phase geared motors, and by a 
similar system using single-phase current. The next best 
system, with an efficiency of 58 per cent., is one using three- 
phase 25-сусІо transmission and D.C. motors. Single-phase 
25-cycle transmission with single-phase geared motors come 
next, with 57 per cent. efficiency. The split-phase systems 
are at the bottom of the list. With single-phase transmission 
at 25 cycles and split-phase geared motors the efficiency is 
49 per cent., making the system eighth. The ninth system, 
with an efficiency of 47 per cent., uses three-phase trans- 
mission at 60 cycles and single-phase geared motors. Two 
systems having 46 per cent. efficiency come next. These 
use three-phase 60-cycle transmission with three-phase geared 
motors and single-phase 25-cycle transmission, split-phase 
geared motors driving through side rods. The lowest of the 
avstems considered shows 43 per cent. efficiency only. In 
this, 60 cycles three-phase transmission and split-phase geared 
motors are used. High-pressure D.C. railways are not 
considered. 


IBRATIONS," and 13,968/11. 


TELEPHONY AND TELEGRAPHY 


QNCLUDING WIRELESS) 


In thó Wireless World reference is made to the Trans- 
atlantic station of the Marconi Company, which is being built 
near Carnarvon, to work direct with New York. The trans- 
mitting aerial consiste of 32 wires of silicon bronze, supported 
by ten tubular steel masts each 400 ft. bigh, on heavy con- 
crete foundations. The earth system consists of two wide 
circles of plates sunk in the ground. Extensions to this 
system are buried underground immediately beneath the 
aerial, and extending ав far as the eastern extremity of the 
site. The main building contains the permanent transmitting 
section and an experimental section. The permanent section 
consists of a large machinery hall for two main motor- 
generator sets of 500 h.p., taking power from the North Wales 
Power Co.'s water-power station near Llanberis, and the 
main switchboards. The motor-generator sets used in con- 
junction with the transmitting plant are situated in an annexe. 
Adjacent to this hall are the two silence chambers containing 
the two transmitting discs, and behind these are the trans- 
former room and offices, &c. The experimental section ad- 
joins the main machinery hall on the west side, and will con- 
tain various machines to be used for special werk in connec- 
tion with Mr. Marconi's latest device for generating continuous 
waves. Power is delivered on the site through a small sub- 
station, where it is transformed down from 80,000 volts to 
440 volts, for the main motors in the machinery hall. The 
plant at this station will be controlled and operated from 
the receiving station at Towyn, Merioneth, and land wires 
are now being installed to connect these two stations. 


Mr. J. St. Vincent Pletts, A.C.G.I. (Chief of the Patents’ 
Department, Marconi's Wireless Telegraph Co., Ltd.), dealt 
with tuning and the production and behaviour of different 
kinds of wave trains at his fifth lecture on Wireless Telegraphy 
at the City & Guilds (Engineering) College, on Thursday last. 
To obtain very great selectivity double tuning is sometimes 
used, i.e., the telephone circuit is also tuned to the group 
frequency. In this case it is necessary for a very pure note 
to be used. This is generally obtained by the use of the 
rotating disc discharger which runs synchronously with the 
primary alternator, generally by being mounted on the same 
shaft. The use of direct current also gives very good results. 
It is possible to wipe out all the waves in the primary after 
the first half-pulse period, and the secondary oscillates in ite 
own natural frequency. The coupling employed in this case 
is about 20 per cent., and between two or three oscillations 
take place before the spark is quenched. This method, how- 
ever, does not allow for double tuning, nor can such great 
powers be dealt with. The use of continuous waves requires 
an arc, high frequency alternator or similar method, such as 
that of getting a single-phase current of triple frequency 
from a three-phase transformer, the iron of which is highly 
saturated. Ordinary detectors cannot detect continuous 
waves, во а vibrating contact known as a ticker is included 
in the circuit. Tuning is not possible, and also atmospherics 
cannot be so easily distinguished from the signals. Continuous 
waves are of most use for wireless telephony, but there is 
great difficulty experienced with the microphone. Dr. Gold- 
schmidt’s suggestion of using a microphone in the exciting 
circuit of his alternator is very hopeful. Of the methods 
which have been employed to eliminate atmospheric dis- 
turbances, the best is that in which two Fleming valves or 
two crystal detectors are used in parallel, connected in opposite 
directions and appropriately polarised so that one valve 
will rectify small alternating currents and the other will not. 
If a large voltage is applied, the current through the two 
valves is of almost equal value. Instead of a noise in the 
telephone, a portion of the signal is simply wiped out. 


At the Council Meeting of the I.E.E. last Thursday, 
Dr. Alexander Graham Bell was elected an Honorary Member. 


The question of the distribution of the remaining £60,000 
of the National Telephone Co.'s assets will be dealt with 
by Mr. Justice Sargant in the Chancery Division on Monday. 

The Sitka-Valdez cable failed on the 8rd inst., and on 
the 4th all communication to all places in the Mexican State 
of Chihuahua by all routes ceased.—The Cape St. Jacques- 
Pontianak cable is also interrupted between the former place 
and Paulo Condore.—The Eastern Telegraph Co. on the 
9th inst. announced that the new cable between Aden and 
Colombo is open.—The c.s. Mackay-Bennett is overhauling 
the shore ends at Waterville of the Commercial Cable Co. 


Dec. 11, 1918. 


ELECTRICAL ENGINEERING 


i 


699 


“ ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record 4з compiled by our own Editorial Staff and 4s Strictly Copyright.) 


Specifications Published December 4th, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
Names in italics indicate communicators of inventions from abroad. 

18,500/12. Seal for Quartz Envelope and Metallic Conductor. 
B.T.-H. Co. (G. E. Co., U.S.A.). A low expansion glass is 
mixed with progressively larger quantities of silica to make a 
series of melts. The glass is finely powdered, and ground quartz 
added. The different glasses resulting are used successively from 
the quartz tube til a glass having the same expansion as 
tungsten is available. A tungsten or molybdenum leading-in 
wire fused into this makes a vacuum-tight seal. Two figures. 

25,418/12. Indicating Speed of Trains. H. F. C. WHITEHEAD. 
The vibrations resulting from the passage of a vehicle over 
rail joints are used to close an electrical circuit and mark a 
moving paper. Four figures. 

25.861/1 . Vehicle Lighting. J. pe Coster. The charging 
of the accumulator by the dynamo and the lighting circuits are 
controled from a switchboard. To prevent over-charging, а 
single resistance coil is inserted in the dynamo field circuit. A 
multi-way switch is used to cut the dynamo out, and to connect 
it in circuit with or without the shunt resistance. Two figures. 

27,452/12. Incandescent Lamps. B.T.-H. Co. (A.E.G.) A 

uantity of gas at very low pressure is kept constant throughout 
the life of the lamp by previously impregnating a definite porous 
body with the gas-producing material, and inserting this in the 
lamp, e.g., а very small tube of silicic acid and an organic 
binder are boiled in chloride of copper, then dried and drawn 
into wire, which is mounted in the lemp. 

4,514/13. Directive Aerials. Marconr Co. and С. 8. 
FRANKLIN. A closed circuit is arranged in a vertical plane with 
a number of equidistant condensers inserted so that each com- 
eis for the inductance between itself and the next con- 

enser. The two extreme parts of the aerial are separated by 
half a wave-length, so that it becomes a powerful radiator and 
absorber, and has good directional properties. 

14,711/13. Military Projectors. J. Y.Jonnson.  (F.l.A.T. 
Fabbrica Italiana Automobili Torino and Soc. Anon. Officine 
Galileo, Italy). Mirrors movable on both horizontal and vertical 
axes are used. An upper mirror is mounted on a telescopic 
support, and the height is adjusted from the ground. he 
mirror is controlled from a distance independently of the light- 
ing generator through а motor. Thus the mirror can be lowered, 
re-elevated, and rapidly put into service again in case of damage. 
Two figures. | 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25, Southamptos 
Buildings, London, W.C., at the price of 8d. each, post free. 
Summaries of some of the more important of these patents will 
appear in our next issue. 

Arc Lamps: Pearce and WiLkinson [Globes] 6,965/13. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: WiLsoN [Storage battery charging] 26,752/12; Laxe (Randall 
and Cook) [Wire covering machines] 27,221/12; Pucer [Alarms 
for protection of conduits and mains] 3,535/12; Gries [Lightning 
arresters] 6,359/13. 

Dynamos, Motors and Transformers: Воѕн [Mounting brush 
holders] 9,264/15; ANDREWS and KrrcuvuM, 17,725/13. 

Electrometallurgy and Electrochemistry: LonECK [Sterilising 
milk] 18,854/12; SnurLMERDINE [Sterilising milk] 26,743/12; 
Hevrenstern [Arc furnace] 2,577/13; HELFENSTEIN ELEKTRO- 
Oren-Ges. [Furnace with upper charging chutes] 9,590/13; 
Krupp А. G. [Furnace electrodes] 17,925/15. 

Heating and Cooking:  Scnorirrrn  [Wash-boilers, — &c.] 
21,209/12; WnurisH [Composite material for heating elements, 
rheostats, &c.] 23,429/12; Jornan [Radiators, also thermo- 
galvanometers] 26,651/12; Міснів and Pacer [Heating and 
lighting] 5,864 /15. 

Ignition: Stropran [Self-starter] 26.605/12. 

Incandescent Lamps: Quain, 26,548/12. 

Instruments and Meters: HAMILTON апі FERRANTI, 
[Prepayment mechanism] 26,358 /12. 

Switchgear, Fuses and Fittings: Trrry, Bicwoop and 
BnorHERTON Tuses & Conpvits [Conduit junction boxes] 
26.953/12; Martyn [Terminals] 79/13; Клп1хсо and MAURICE 
[Slade carrier] 1,286/15; Witney [Contacts] 1,471/13; Conner 
[Switching for automobile lamps] 3,987/13. 

Telephony and Telegraphy : DEcENHanpr[Automatic telephones] 
26,499/12; Loper [Unidirectional Н.Р. discharges] 29,268/12; 
SteMENS Bros. (Siemens d: Halske) [Telephone exchanges] 
9,169/13; Upe [Telephone fixtures] 10,556/15; SIEMENS & 
Haske [Telephone circuits] 12,061/13 and 19,928/13, STERLING 


LTD. 


TELEPHONE & Erec. Со. and ALrcock [Radial selector switches] 
15,566/15; RAPPENECKER [Transmitters for telegraph copying 
apparatus] 19,939/15; TiEercEN [Multiple telephony] 50,822] 13. 

fiscellaneous: B.T.-H. Co. (A.#.G.) [Distant transmission of 
DOR DAI 27,512/12; МеввүгЕвѕ5 [Non-conducting coverings] 
7,544[/12; Barney & Navarrom [Aluminium solder] 27,835/12; 
Monisor [Compresses] 29,176/12; Roze pes Овромѕ [Wireless 
се synchronising!) 6,192/13; Worr [Miners safety lamps] 
6,700/13; Erste SuppEUTSCHE MANOMETERBAU ANSTALT UND 
FEDER TRIEBWERKFABRIK J. C. Ескнаврт [Indicating when a 
vehicle is іп or removed from its shed] 8,508/13; Dunne [Auto- 
matic alarms] 10,900/13; Marxs (AMaschinenbau-Anstalt Hum- 
boldt) [Rotary magnetic separators] 11,430/13; Gers. FÜR 
NAUTISCHE INSTRUMENTE [Gyro-compasses] 11,988/13; PEDERSEN 
[Gearing] 22,579/13. 
The following Specifications are open to Inspection at the Patent 

Office before Acceptance, but are not yet published for sale. 

Distributing Systems, &c.: Kerrerina [Control for} 7,546/13. 

Heating and Cooking: CawPBELL [Heating units and resistance 
coils) 15,014/13. 

Ignition: RusHwon& [Starting-motors] 20,932/12; Maran 
[Distributing] 26,028 / 13. 

Switchgear: Coras [Contacts] 26,268/13. 


Telephony and Telegraphy: Siemens & Harsge [Circuit 


апап a for connectors with multiple connections] 
Miscellaneous: отукчу [Preparation of electric baths] 
25,668 / 13. 


Grant of Patent Allowed 
9,675/12. Direction “ Tell-Tales." J. C. CLARKE and Снар- 
BURN'S (SHIP) TELEGRAPH Co. Subject to amendment, the 
Comptroller has allowed the grant of this patent, which is for 
а means of indicating whether orders transmitted by a ship’s 
telegraph are carried out. 


Expiring and Expired Patents 


5 
The following Patents expire during the current week, after a 
lije of fourteen years :— 

24,450 of December 8th, 1899. Automatic Telegraph Trans- 
mitters. J. A. L. DrARLOovE and 8. С. Brown. An improved 
construction of automatic curbing transmitter for submarine 
telegraph circuits is described. he transmitting levers have 
arms to co-operate with the toothed end of a spring carried by 
an oscillating lever, so that when the needle of one lever enters 
a perforation in the tape this lever makes contact with a contact 
point carried by the oscillating lever and connected to a bat 
terminal, while the other transmitting lever makes contact wit 
a fixed contact point connected to the other battery terminal. 
The reversing levers are pivoted to a movable plate, and have 
their free ends connected by an insulating link, and are oscil- 
lated by a rocking contact arm pivoted to the movable plate and 


flexibly connected to a rotary crank pin. A driving motor with 
centrifugal governor is also described: 
24,718 of December 12th, 1899. Common Battery Telephony. 


J. E. Kinassury (W.E. Co., U.S.A.). A highly inductive shunt 
of low resistance is inserted across the terminals of a subscriber’s 
receiver or transmitter so that a special signalling battery is not 
required. There are 16 claims dealing with the necessary 
circuit connections for ordinary, ‘‘exchange extensions,” and 
"private extensions.” 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 

Arc Lamps: W. С. Heys (Scott Elec. Co., U.S.A.) [Flame 
arcs with inclined carbons] 18,742/07. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: Н. Н. Lake (G. Semenza, Italy) [Capped insulators for 
Н.Р. lines] 18,408/06; E. С. R. Marks (Federal Electric Co., 
U.S.A.) [Insulating bushes] 18,659/06. 

Dynamos, Motors and Transformers: Sıemens Dynamo Works 
(Stemens-Schuckert) [Commutator cooling] 17,417/08. 

Heating and Cooking: W. A. PuiLLIPS and Е. В. Bacon 
[Resistor for heaters, rheostats, &c.] 17,340/08. 

Incandescent Lamps: A. LEDERER [Pressed tungsten filaments] 
18,738 / 06. 

Telephony and Telegraphy: Marconr Co. and E. PRIDDLÐ 
[Trembler] 16.656/05; G. W. Greserp апа О. A. Eris [Dis- 
iufecting telephones] 17,612/08. 

Traction: SreMeENS Bros. (Siemens & Halske) [Relay for D.C. 
track circuits] 17.548/08. 

Miscellaneous: W. FAIRWEATHER (Arnold Magnetic Clutch Co., 
U.S.A.) [Clutch for throwing load gradually on to A.C. motors) 
17,741/04; C. Wrener [Perforated sheet music recording and 
reproducing] 17,269/08. 
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Qunarionw i We invite our raadora to send ма questions, рте. 
Jeraby on technieal problema that have arisen in actual practice, 
Queationa. which we consider of sufficient. general interest to our 
ranidaia will esther be replied. to under " Answers to Corre- 
apondenta, or replica й ba invited from our readers, Опе 
aħilliny will be рөн for the question which we select for com. 
petitive гертен an (hin column, 

Annawan A fee of 10s will be paid. for the answer which 
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песо? as aevond best, le plica. should reach this office within 
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repiics, onpeoirtunee will be attached to clearness and conciseness, 
aa cell as aconntey, The Kditor reserves the right to make no 
ннн on (o aeecpt only one rejdy, tf, Om Aes opinion, the answers 
revered deo nob possessa sufficient mert., Competitors desiring the 
return of Mor manuscripta, sf. unaccepted, should enclose stamped 
id idressed envelope, 


Weste өң one sade of (Ae paper only, and if diagrams are sent, 
Gow (Ace өн d separate eee of paper attached to the manu- 
snapt Competitors nay adopt a "nom de plumes" but, both in 
(Ne ease ef. questions and answers, (Ае competitor's real name 
end areas mus? he gent wird (Ас manuscript as a guarantee ot 
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QUUSTION No, 1,307, 
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clude that the electrostatic effect 
responsible for the phenomenon. 


above-mentioned is 


Tho second award (5s.) is made to '* MaRP," who, after 
dismissing the possible cause of concussion due to the sound 
wave of the thunderclap, proceeds as follows :— 

The probable explanation is that the large quantity of 
atmosphoric electricity which was necessary to have produced 
the disturbance of the telephone circuit, gave rise to an 
electric ‘field’ of considerable strength for some yards 
round the centro of the disturbance. The action of this 
"field" was such as to cause the filaments to repel one 
another, like the leaves of a gold.leaf electroscope, and the 
consequent strain was sufficient to shatter them. To. realise 
that such an effect can, and does, take place, it is only 
nocessary to electrify a small strip of brown ү (by- first 
heating slightly to expel moisture, and then drawing briskly 
through the folds of a piece of flannel), and then to bring it 
within an inch or so of an electric lamp. The filaments will 
be seen to open out quite perceptibly; in fact, with a carbon 
lump they can be caused almost to touch the sides of the 
bulb. Imagine such an effect to be increased a hundred-fold 
and to occur with the rapidity of a lightning flash, and picture 
the result. 

Among other replies received, that of “H. Н.” proposes a 
slightly different explanation, and is given below :— 

The trouble experienced by “F.T.” is one of many peculiar 
effects produced by lightning. In this case the telephone line, 
when struck by hghtuing, had a high-frequency static. charze 
induced in it. which would discharge to earth, and at the same 
time it would induce a lower frequency oscillation or surce 
into the lamp circuit with disastrous results. It is not statad 
whether the ante: which were broken were a group consistirz 
of one circuit, which is mast likely the case, and aiso nearest 
to the telephone liue., Similar cases to this have occurred wea 
а winless telegraph transmitting station has been clase to 
houses where electric light is installed. and where fuses have 
biown and the wiring burnt out when the wireless station Las 
been transmitting. Cases have aiso been known where Pza 
Voulases have been induced even when the main switch has Deen 
epen, showing that the high voltaces were being indzoed itn 
the antennae. 
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Publishing Co., Ltd., 203-6 Temple Chambers, Temple Avenue, 
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"The Management of Public Electric Supply Under- 
takings,” by A. Н. Seabrook. 192 pp. 9% in. by 6% in. 
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‘Switchgear and the Control of Electric Light and Power 
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net. ; 
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(London: 5. Rentell & Co., Ltd.) "th edition. 1s. 6d. net; 
by post, 1s. 9d. 

«Fhe Principles of the Application of Power to Road 
Transport," by H. E. Wimperis. 180 pp. 14 in. by 5] in. 
24 figures. (London: Constable & Co., Ltd.) 4s. 6d. net; 
abroad, 4s. 9d. | 

" Electric Lighting" : A Practical Guide to the Wiring of 
Houses and the Installing of Electric Light Plants, by A. H. 
Avery. 150 pp. 7} in. by 5 in. 65 figures. (London: 
Cassell & Co., Lt.) 2s. net; by post, 2s. 8d. 

"Telephone Cables": A Handbook of the Design, Con- 
struction, and Maintenance of the Telephone Cable Plant, 
by J. C. Slippy. 147 pp. 7 in. by 4l in. 97 figures. 
(Pittsburgh : J. C. Slippy.) 10s. 6d. net. 

The ' Mechanical World " Pocket Diary and Year-Book for 
1914. 443 pp. 61 in. by 44 in. 71 figures. (Manchester: 
Emmott & Co., Ltd.) 6d. net; by post, 84d. 

"Formule and Tables for the Calculation of Alternating- 
current Problems." By L. Cohen. 282 pp. 9} in. by 6} in. 
68 figures. (New York: MeGraw.Hill Book Co.; London: 
Hill Publishing Co., Ltd.) 12s. 6d. net. 

"Naval Warfare," by J. R. Thursfield; with &n Introduc. 
tion by Rear-Admiral Sir C. L. Ottley. 151 pp. 62 in. by 
5 in. (Cambridge: The University Press.) 1s. net; by post, 
ls. 2d. (Cambridge Manual.) 

"Natural Sources of Energy," by À. H. Gibson. 181 pp. 
62 in. bv 5 in. 17 figures. (Cambridge: The University 
Press.) 1s. net; by post, 1s. 2d. (Cambridge Manual.) 

“Electric Lighting Accounts," by G. Johnson. 171 pp. 
8% in. by 54 in. (London: Gee & Co., Ltd.) Second edition. 
78. . net; abroad, 78. 114.  (Accountants' Library, 
Vol. XXIX.) 

" Handbook of Technica] Instruction for Wireless Tele- 
graphists," by J. C. Hawkhead. 295 pp. 8} in. by 5} in. 
170 figures. (London: Marconi Press Agency, Ltd.) 3s. 6d.; 
abroad, 3s. 11d. 

‘ Deutscher Kalender für Elektrotechniker.” 1914. Edited 
by G. Dettmar. Part I. 648 pp. 64 in. by 4 in. 229 
figures. Part II. 847 pp. 64 in. by 4 in. 164 figures. 
(Munich: R. Oldenbourg.) 5s. net; by post, 5s. 6d. 

“ Electro-thermal Methods of Iron and Steel Production.” 
Ву J. В. С. Kershaw. With an Introduction by J. A. 
Fleming, F.R.S. 289 pp. 9 in. by 53 in. 92 figures. 50 
tables. (London: Constable & Co., Ltd.) 8s. 6d. net; 
abroad, 9s. 1d. 
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‘Statistik über Starkstromanlagen,” prepared by the 
Schweizerischer Elektrotechnischer аа ЕВА the Verband 
Schweizerischer Elektrizitütewerke. 194 pp. 14 in. by 9 in. 
(Zurich: Fachschriften-Verlag & Buchdruckerei A.-G.) 
9s. net; by post, 10s. 

"Insulation and Design of Electrical Windings," by A. Р. 
M. Fleming and R. Johnson. 224 pp. 9 in. by 563 in. 102 
figures. (London: Longmans, Green & Co.) 78. 6d. net; 
abroad, 8s. ld. 

"Leitfaden der drahtlosen Telegrsphie für die Luftfahrt," 
by M. Dieckmann. 214 pp. 8$ in. by 6 in. 160 figures. 
(Munich: В. Oldenbourg.) 88. net; by post, 8s. 6d. 

"Die Theorie Moderner Hochspannungs-Anlegen," by 
А. Buch. 858 pp. 9% in. by 6{ in. 118 figures. (Munich: 
R. Oldenbourg.) 14s. net; by post, 16s. 

" Alternating Currents and Alternating-Current Machinery," 
by D. C. Jackson and J. P. Jackson. 968 pp. 9 in. by б} in. 
526 figures. (New York: The Macmillan Co.; London: 
oo & Co., Ltd.) New edition, 28s. net; abroad, 
24s. 14. 

"Jahrbuch der Elektrotechnik," for 1912. By К. Strecker. 
228 pp. 94 in. by 62 in. 16 a (Munich: R. Olden- 
bourg.) 88. net; by post, 8s. 8d. 

‘** Mechanical World ' Electrical Pocket Book"' for 1914. 
240 pp. 61lin. by 4in. 129 figures. (Manchester: Emmott 
& Co., Ltd.) 6d. net; by post, 8d. 

" Automatic Telephony," by 8. Turner. 82 pp. 7} in. by 
42 in. 18 figures. (London: 8. Rentell & Co., Ltd.) 6d. net; 
by post, 7d. | 


REVIEWS OF BOOKS 


The Management of Public Electric Supply Undertakings. By 
А. H. Seabrook. 192 pp. 92 in. by 64 in. (London: 
Electrical Times, Ltd.) 7s. 6d. net.; abroad, 7s. 11d. 


Mr. Seabrook’s tireless energy and love of organisation are 
well known to all our readers who take an interest in public 
electric supply undertakings, and the notable results which he 
has achieved at West Ham and Marylebone certainly qualify 
him to speak with authority on central station management. 
The substance of the book before us was embodied in a series 
of lectures given last winter at the East Loudon College, 
which were reported in ELECTRICAL ENGINEERING at the time. 
Many will be glad, however, to have the author's views in 
book form, and no one, whether they see eye to eye with him 
from all points of view or not, wil lay down the volume 
without having been deeply interested. Mr. Seabrook will 
not mind our saying that he shines more as a manager than 
as a littérateur. Sometimes he is needlessly diffuse in his 
explanations, and sometimes his style is a little jerky, and 
this feature is intensified by the unkind treatment he has 
received from the printers, who have arranged almost all 
the sentences as separate paragraphs, with white spaces in 
between. We will not dwell here too much on the scheme 
of the contents, as those who followed the reports of the 
original lectures will know pretty much what ground is 
covered. We must remark, however, that there is a great 
deal of general matter, such as the relations of employer to 
employed, which has little to do with electric supply in par- 
ticular, but is common to all businesses, and, indeed, common 
knowledge, if not simply common sense. Nevertheless, Mr. 
Seabrook treats it all with a characteristic freshness, and we 
do not regret having seen it expounded as part of his philo- 
sophy. In the part of the book relating specifically to electric 
supply management, he gives us a detailed account of the 
methods which he employs at Marylebone, where the key. 
note is system, thoroughness and possibility for the chief 
to get in touch with the smallest details when required. Many 
will regard his multiplicity of printed forms and rubber stamps 
with distaste, and even &musement, but it must be remem- 
bered that no two undertakings are the same. Methods which 
suit one would not suit another. Again, much depends on 
the personalities of the men in control. Some staffs can do 
their work better fenced in with elaborate formalities, and 
would become untidy and purposeless without them, while 
others would chafe in such a harness, and require a freer 
system. The portion relating to the sales department will be 
read with great interest bv all supply managers, and those who 
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ELECTRIC WIREMEN’S WORK. A Text Book in 
three Sections, suitable for Installation Inspectors, 
Electricians, Wiremen, Students, and others engaged 
in the Electrical Trades. By J. Н. HAVELOCK, A. M.IL.E.E. 
Fully Illustrated, with numerous Tables. [Nearly ready. 


WIRELESS TELEGRAPHY: its Theory and 
Practice. A Handbook for the use of Electrical 
Engineers, Students and Operators. By J. ERSKINE- 
Murray, D.Sc. Fourth Edition. 108. 6d. net. 
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185 pages, 82 Illustrations. Demy 8vo, cloth. 7s, 6d. 
net. 

ELECTRICAL ENGINEERINQ. А First Year's 
Course for Students. By Tyson SEWELL, A.M.I.E. Е. 
Fifth Edition, revised, with Additions. Large Crown 
8vo, cloth. 460 pages, with 278 Illustrations. Ss. net. 


FACTORY ACCOUNTS: Thelr Principles and 
Practice, Ву EwiLE Garcke and J. M. FELLS. 
Sixth Edition, revised and enlarged. Demy 8vo, cloth. 
314 pages. 688. net. 


ELECTRIC TRACTION AND TRANSMISSION 
ENGINEERING. By SAMUEL SHELDON and ERICH 
HAUSMANN. 317 pages. 127 Illustrations. Large 
crown Svo, cloth. 128. net. 


ELECTRIC WIRING, DIAGRAMS & SWITCH- 
BOARDS. By NxwroN Harrison. Crown 8vo, 
cloth. 59. net. 
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By A. A. ATKINSON. Urown8vo. 93. net. 


ELEMENTARY ELECTRICAL ENGINEERING. 
In Theory and Practice. A Cla-s Book for Junior and 
Senior Students and Working Electricians. By J. H. 
ALEXANDER. 220 pages. 181 Illustrations. Crown 8vo, 
cloth. 3s. 6d. 
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Work. By J. EnskixE-MunBAY. Second Edition. 
1s. 6d. net. 
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A Practical Book dealing with the subject of Direct 
Alternating, and Polyphase Currents. By WiLLiAx R. 
Bowker. Second Edition, revised. Medium 8vo, cloth. 
109 Diagrams. 7$. 6d. net. 
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T. ОСоххов SLOANE., 314 pages. 43 lllustrations. 
Crown Svo, cloth. 98. net. 
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are not weary of the subject will appreciate the chapters on 
tariff systems. Mr. Seabrook has conferred а benefit on his 
brother central station men by giving freely of the resulte 
of his experience, and has interested them with a revelation 
of his philosophy. Whether all will find his methods suitable 
for adoption, or will agree with all his views, is another 
matter. His object in writing the book will have been more 
than half achieved if he infuses his enthusiasm into his readers 
and makes them always realise that sound business methods 
are as essential in electric supply undertakings as in any other 
enterprise. 
——— -— 


Switches and Switchgear. By R. Edler. Translated by 
Ph. Laubach. 401 pp. 9 in. by 6 in. 365 figures. 
(London: Constable & Co., Ltd.) 15s. net; abroad, 16s. 


This is an English transiation of a standard German work 
on switchgear, and is essentially a professor’s book rather 
than a workshop or drawing office treatise. Numerous 
standard pieces of apparatus have been selected, and their 
theory and principles of design have been carefully explained 
and developed by the aid of elementary mathematics, though 
occasionally the calculus crops up. Of course, a work of this 
character cannot hope to deal with up-to-date apparatus, as 
the theory must limp painfully after the actual application, 
but at the same time the principles enumerated should be 
sound for all time. 

To English readers quite a number of apparatus appears 
strange and unfamiliar, particularly the air-break H.T. switches 
for pole-mounting; nevertheless they have done and are 
still doing excellent service on Continental overhead systems. 
They are described at considerable length, but although 
low-tension switches of various kinds are also described, the 
heavy current types are rather inadequately treated. Oil 
switches are despatched in eleven lines, and their advantages 
over other types are set out under ten heads, from the last 
of which we extract: ‘ОЦ switches can be used, indeed, 
in places not entirely fireproof; even, perhaps, in places 
where there is direct danger from fire.” British and 
American engineers have other views. 

The design of fuses is well treated, particularly those of 
the tubular pattern, but relays and circuit breakers are 
dismissed rather hurriedly. Over 220 pages are devoted to 
motor starters, controllers and their resistances, their theory 
being clearly set out in an elementary manner. 

The work should be useful to students and teachers, but 
will be of only limited interest to practical workers. 


ee es 


Electrical Meters. By С. M. Jansky. 870 pp. 9j ipe 
64 in. 278 figures. (New York: MoGraw-Hill B 
Co.; London: Hill Publishing Co., Ltd.) 10s. 6d. net. 


The word meters is used in the title to cover all classes 
of indicating and recording, as well as integrating instruments. 
The author, in his preface, discounts one very obvious 
criticism by the following sentence:—'"'Bince, in this 
country, instruments of foreign make are used to such a 
limited extent, this work is confined almost entirely to 
instruments made in the United States, and to American 
practice." As the result, one looks in vain for a description 
of such an instrument as the ohmeter, so indispensable in 
this country, and the use of which is becoming much more 
common іп the States. Again, the deflectional electro- 
dynamometer ammeter, so much used in Germany, and to a 
smaller extent in this country, is barely alluded to. A serious 
drawback from the point of view of the student, to whom 
the work is professedly addressed, lies in а certain looseness 
of expression, Mr Юю some instances on inaccuracy. Thus 
the author says: ‘‘The square root of the mean square value 
is called the effective value, and is the value given by 
all alternating-current instruments." Although certainly “а 
consummation devoutly to be wished,” it is unfortunately not 
always attained. The author seems to have made good use 
of the space at his disposal, although at the same time it 
would hardly appear rent A to inform the reader іп а 
book on so special a subject that ''the resistance of а con- 
ductor is analogous to the resistance a water-pipe offers to 
the flow of water." Again, some seven pages are devoted 
to a description of the mercury smmeter, which, whilst 
undoubtedly a very ingenious instrument, hardly warrants 
so lengthy description. On the other hand, only half а 
page is allotted to the extremely important subject of current 
and potential transformers upon which concise information 
is badly wanted. 

The sections devoted to induction-type ammeters, volt- 
meters and wattmeters are particularly good and should 
serve to make clear the principles upon which these metru- 
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ments work. The chapters at the end dealing with testing 
and with the errors to which various instruments are suscep- 
tible will also be found interesting, if possibly somewhat 
diffuse. The usefulness of the volume would have been 
much increased had references been given to the source 
of some of the information, and also as indicating where 
further details could be obtained. Such remarks as, ‘* Accord- 
ing to one writer," and so forth, are somewhat unsatisfactory. 
The author's method of classification leaves something tu 
be desired. He classes as ''Electro-Magnetic"" instruments 
of the moving iron, permanent magnet moving coil and 
induction types, while ‘‘ Electro-Dynamic"' instruments are 
"those whose actuating forces are due to currents flowing 
through the coils without iron cores." It might be asked in 
which category he would place a moving coil instrument 
provided with an electro-mugnet in place of a pu 
magnet; or again, a dynamometer instrument having an 
iron core. Ав regards the latter, it seems a pity to emphasise 
the distinction between dynamometer instruments with and 
without iron, now that it has been shown by Drysdale and 
others that, provided proper precautions are taken, iron cap 
be introduced without in any way interfcring with the 
electrical properties of the instrument. To those in search 
of a single volume containing information on the whole sub. 
ject of ‘‘ Meters," both Indicating, Integrating and Graphic, 
ut exclusively of American origin, this book should prove 
valuable. To the English 'student"' it will hardly appeal. 
— ÁÍ€— 
Overhead Electric Power Transmission. By A. Still. 310 pp. 
93 in. by 64 in. 115 figures. (New York: McGraw-Hill 
Book Co.; London: Hill Publishing Co., Ltd.) 12s. 6d. 
net. 


THE author of this book is a well-known authority on 


transmission line problems, and in the present volume he has 
succeeded in combining theory and practice in a most praise- 
worthy manner. The calculations for the design of overhead 
transmission lines are worked through with the aid of only 
the most elementary mathematics, and, in each case, the 
ractical aspects of the problem are thoroughly discussed. 

hus in applying Kelvin’s Law for the determination of the 
most economical conductor section, the author deals fully 
with the unit value, which should be taken for the energy 
lost in transmission in different circumstances, the most 
dificult, but yet the most important, factor in the argument. 
The influence of the transmission line voltage on the relative 
cost of the rest of the power system is also discussed. Ap- 
proximate methods of calculating the regulation of trans- 
mission lines, the influence of the line characteristics on 
resonance effects and surges, and other similar problems are 
clearly dealt with. The chapter on insulation and lightning 
protection is most interesting reading, but the author devotes 
far too small a space to the theory of the suspension insu- 
lator, the peculiar distribution of potential along the string 
of units being only vaguely referred to. Some curves illus- 
trating this would have been most helpful. It is refreshing 
to find an American author who is not wholly wedded to the 
aluminium arrester for line protection. Mr. Stil warns the 
reader against certain unpleasant effects produced by the 
aluminium arrester, and suggests that in many cases the less 
costly arrangement of a series of horn-gaps, with graded 
resistances, would be equally effective. A short description 
is given of the Thury high-tension direct-current transmission 
system, and the advantages and disadvantages are enumer- 
ated. The effects of wind and ice loading of overhead wires 
are thoroughly discussed, and general rules are laid down for 
calculations. The appendix includes the calculation of the 
inductance of unsymmetrically-arranged three-phase con- 


ductors, and cf the stresses in flexible tower lines, also a ` 


mode] specification for overhead lines. 
E 
Switchgear and the Control of Electric Light and Power 
Circuits. By A. G. Collis. 85 pp. 64 in. by 4} in. 
47 figures. (London: Constable & Co., Ltd.) 1s. net; 
by post, ls. 144. (Electrical Installation Manual.) 


To write а satisfactory treatise on switchgear, including 
an insight into the intricacics of modern methods of genera- 
tor and feeder protection in some seventy small pages of 
large type is not an easy task, and, as might be expected, 
conciseness is carried rather to excess in the endeavour to 
cover the whole field. Mr. Collis, however, only wishes this 
little manual to be regarded as an introduction to his large 
detailed work recently reviewed in our columns, but it must 
be said that the way in which he has managed to touch 
upon many branches of the subject in so small a space 
is wonderful. He makes good use of diagrams of connections, 
and divides the subject-matter up under headings in a 
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convenient way, dealing successively with direct-current 
switchboards, alternating-current switchboards, and feeder 
protection. The book is more than a mere résumé of standard 
practice, such as might be given in the form of a series of 
standard diagrams, and contains not a little comment and 
expression of opinion, such as should help those desiring 
a general view of this subject to look at the matter from a 
reasonable point of view. In dealing with mining switch- 
gear we notice that the author is not in favour of wide flange 
joints for rendering cases flame-proof. Here his view is 
certainly at variance with many authorities of wide experi- 
ence. He strongly urges that all contacts be broken under 
oil, and quotes extensive experiments of his own to meet 
such objections as have been advanced against the use of oil 
switches for direct currents. These experiments entitle him 
to speak with some authority on oil switches in general, and 
his remarks in the A.C. section of the book on the enormous 
pressures that may be developed when circuits carrying large 
powers are broken under oil are very interesting. He rightly 
points out the futility of the usual methods of rating the 
breaking power of circuit breakers in relation to their normal 
load without taking into account the nature of the rest of 
the circuit. Various forms of protection are briefly described, 
but we should have liked to see the Merz-Price system dwelt 
on a little more, and distinguished by name from other 
balance systems, and this part of the work extended some- 
what even at the expense of the more elementary portions. 
With many, Mr. Collis views the extreme complication of 
protective gear as a passing fashion, and rejoices that 
simplicity in switchgear is coming to its own once more. 
= 
Electric Circuit Theory and Calculations. Ву W. P. Maycock. 
355 pp. T in. by 5 in. 120 figures. (London: Whit- 
taker & Co.) 8s. 6d. net; abroad, 3s. 114. 
Those who are '" weak in figures" may find in this work 
much of interest and use, but the larger number of students 


‘of installation work may prefer something more concise. 


The book, we are told, is intended for the beginner, and no 
one would doubt that for a moment, as there is a self-con- 
tained section on elementary ‘arithmetic, and the multi- 
tudinous examples given in the electrical part are worked 
through step by step each time. But little space is devoted 
to the magnetic circuit, though power calculations for D.C. 
and A.C. motors are dealt with, and much useful informe- 
tion for those not well versed in the subject may be found 
on insulators, cables, distributing systems, heating, light, 
illumination, insulation testing, &с. The author strives to 
emphasise the meanings to be attached to different technical 
terms in common use, and in so doing rather spoils the 
literary merits of an otherwise well written, if prolix, book. 
It seems wrong to assume that the reader is more likely to 
have a knowledge of elementary electricity and magnetism, 
and yet not know how to multiply and divide decimal frac- 
tions. Broadly speaking, the requirements of the City and 
Guilds, Grade I. and Final, examinations in electric wire- 
men’s work are met, though it is not the object of the book 
to prepare for examinations only. 
———— 

Wireless Telegraphy and Telephony without Wires. 

Gibson. 156 pp. 8 in. by 54 in. 19 figures. 

Seeley, Service & Co., Ltd.) 26. net; 2s. 8d. 


The author of this work has previously written & number 
of books on popular science which have been well received, 
and the volume now under consideration will no doubt add 
to his reputation in this field. The matter is well arranged 
and reproduced, and clear diagrams and photographs are given. 
Considering the ground covered, a remarkably clear and con- 
cise account of the rise of wireless to its present important 
position is given, and as no knowledge of electrical matters 
is assumed, the author deftly enables the reader to form a 
mental picture of the chief actions which are taking place. 
For this purpose he is early introduced to the rudiments of 
the electron theory as we know it to-day. In addition to a 
full index, а glossary of the terms used is given, as well as 
& résumé of the more important discoveries and events re- 
lating to wireless from 1881 to 1918. 

—sÓ aM 
The Principles of the Application of Power to Road 
Transport. By H. E. Wimperis. 130 pp. 73 in. by 
54 in. 24 figures. (London: Constable & Co., Ltd.) 
4s. Od. net; abroad, 4s. 9d. 

. We have here in book form the substance of a series of 
lectures given at Finsbury Technical College by the author 
recently, and a readable and useful manual to put our ideas 
in order regarding the mechanics of locomotion. Mr. 
Wimperis has made a special hobby of this subject, and 


By С. В. 
(London : 
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Whittaker’s Practical Handbooks 
TAE DESIGN OF ALTERNATING CURRENT MACHT. 


NERY. By J. R. BARR, A.M.L E.E., late lecturer in Elec- 
trical Engineering at Heriot-Watt College, Edinburgh, and 
R. D. ARCHIBALD, A.M.I.C.E., A.M.I.E.E., head of the 
Electrical Engineering Department, Dundee Technical 
College. With 340 Ilustrations ay 17 да. oe 
Drawin Med. 8vo. 1298. 6d. net (postage 5d. ). 
PRINCIPLES OF DIRECT CURRENT ELECTRICAL 
ENGINEERING. By James R. Barr, A.M.I.E.E. With 
294 Illustrations. 108. net (postage 5d.). — 
ARMATURE CONSTRUCTION. А Practical Handbook 
for Electrical Engineers. By Н. M. Новлвт, M.I.C.E., 
M.LE.E., and A. G. Woo lial With 420 Illus- 
i оз{а 4): 
р я ы and Multiplex Continuous- 
Current Windings are printed in different colours in this book. 
ELECTRIC WIRING, FITTINGS, SWITCHES AND 
LAMPS (CIRCUITS). A Practical Book for Electric 
Light Engineers and Contractors, Consulting Engineers, 
Wiremen and Students. By W. Perren Maycock,M.1.E. E. 
Fourth Edition, entirely re-written. With 600 Illustrations. 
68. net. tage 4d. ). 
ELECTRIC PIGHTING AND POWER DISTRIBUTION. 
An Elementary Manual of Electrical Engineering. By W. 


Perren Mavoock, M.I. E.E. 
Vol. I. Seventh Edition. Revised. With 88] Illustrations. 6€. net 
Ба 


(postage .). | 
Vol. II. with 407 Illustrations, 6s. Gd. net (pos 5d 
CENTRAL STATION ELECTRICITY SUPPLY. By A. 
Gay, M.LE.E., апа С. Н. Yraman, A.ILE.E. Second 
Edition, re-written and revised. With 278 Illustrations. 
10s. 6d. net (postage 4d.). | 
SINGLE-PHASE FCOMMUTATOR MOTORS. Ву F. 
Ponca. With 81 Illustrations. 48. 6d. net (postage 4d.). 
ELECTRIC WIRING DIAGRAMS. Illustrating Circuit- 
connections for Supply Mains, Distribution Boards, Trans- 
formers, Lamps, Heaters, Motors, Bells, Private Generating 
Plant, &c., &c. With brief Explanations of the Diagrams. 
By W. Perren Mavoock, M.I.E.E. With 246 Illustrations. 
2s. 6d. net (postage 3d.). 
Catalogue Books on Electricity, Engineering, etc., Post Free. 


WHITTAKER & CO., Paternoster "sa: LONDON, E.C. 


pereme 
with the aid of his ingenious accelerometer has done much 
valuable quantitative work regarding horse power developed, 
absorbed and utilised in automobiles. The methods adopted 
are explained here, and the whole mechanics presented with 
remarkable clearness. A great part of the book is devoted 
to matters connected with petrol cars, but in the last chapter 
petrol-electric systems and trolley omnibuses (which we are 
glad to see are not called '' trackless ”) are dealt with briefly. 
— Ab 
Natural Sources of Energy. Ву A. Н. Gibson. 151 pp., 6% in. 
by 5 in. 17 ure (Cambridge : The University Press.) 
ls. net; by post, ls. 2d. (Cambridge Manual.) 
In this addition to the series of semi-popular ‘‘Cambridge 
Manuals of Science and Literature," Prof. Gibeon, of Dundee, 
takes up the question of depletion of our coal reeources, and 
discusses the suitability of other available sources of energy. 
What will happen, he thinks, is that the price of coal will 
rise steadily until it reaches a point at which other sources of 
energy, at present more costly and less convenient, wil be 
able to compete on equal terms. With regard to oil fuel, he 
says that probably the oil-bearing strata will be exhausted 
long before the coalfields. The supply of natural gas will also 
give out quite soon, and he does not expect that peat will 
relieve the demand for coal and oil to an appreciable extent. 
After some notes on the transformation of energy generally, he 
discusses the utilisation of fossil fields in more detail, 
passes on to deal successively with the possibilities of sun 
power, vegetable fuel, such as alcohol, the internal heat of the 
earth, water power, tidal power, and wind power. The only 
one he rules out entirely is the internal heat of the earth, but 
he is eceptical also as regards windmills. Finally, he arrives 
at the comforting conclusion that even when the fossil fuels are 
exhausted, ample supplies of energy, renewable year by year, 
will remain for all the conceivable activities of the human race. 
The general distribution of activity on the earth's surface will, 
however, be much modified, a isolated communities must 
inevitably suffer. 


Dynamo and Motor Attendants and their Machines. By F. Broad- 
bent. 160 pp. 74 in. by 5 in. 82 figures. (London: 
S. Rentell and Co., Ltd.) "7th edition. 1s. 6d. net; by 
post, 1s. 9d. 

The popularity of this well-known handbook for the dynamo 
attendant is such that a seventh edition has followed rapidly 
on the sixth, so rapidly that Mr. Broadbent complains that he 
has scarcely had time to adopt all the suggestions for improve- 
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ments that he would have liked. Nevertheless, there has been 
some considerable revision and a little condensation of the old 
matter, and the range of the book has been extended to include 
motors as well as dynamos. The book is thoroughly practical 
and easily intelligible, and contains much that should be of use 
to those who are not trained experts but have charge of 
electrical machinery. 
—————— A[Ü€ ——M 
The ‘‘ Mechanical World" Pocket Diary and Year Book for 
1914. 445 pp. 64 in. by 44 in. 71 figures. (Manchester : 
Emmott and Co., Ltd.) 6d. net; by post, 84d. 

One of the principal new features of the 1914 edition of this 
excellent little pocket-book is the re-written section on steam 
turbine, by Mr. R. M. Neilson. Various other mecbanical 
matters have had their treatment extended and brought up to 
date, and year by year the volume grows in size, becoming an 
even more wonderful sixpennyworth than before. Electrical 
engineering is dealt with in a companion pocket-book. 

——— Áüg 
‘ Mechanical World" Electrical Pocket Book for 1914. 240 pp. 
64 in. by 4 in. 129 figures. (Manchester: Emmott and а? 
Ltd.) . net; by post, 8d. 

For several years now the Mechanical World Electrical 
Pocket Book has been issued in a separate volume from ite 
companion on mechanical and general engineering matters, and 
it has grown considerably in size since its first. separate issue. 
Even since last year several sections have been re-written and 
new sections added. Thus the treatment of telephones, elec- 
trical equipment of ships, lifting magnets, dry batteries, spark- 
ing distances in air, and burglar alarms is new, the section on 
electricity in coal mines has been re-written, and additions and 
extensions have been made to the matter on transmission lines, 
accumulators, starters, instruments, bells, and lighting. It will 
thus be seen that every endeavour has been used to keep this 
wonderful sixpennyworth thoroughly up to date. Perhaps a 
little more might have been said of the Edison accumuator, 
owing to its growing importance. Probably this will be done in 
the next edition, which will doubtless also contain information 
as to the ''half-watt" lamp, which presumably only made its 
appearance after the work had gone to press. 

——— la | 
Statistik über Starkstromaniagen. Prepared by the Schwei- 
zerischer Elektrotechnicher Verein and the Schweizerischer 
Elektrizitàtswerke. 194 pp. 14 in. by 9 in. (Zurich: 
Fachschriften-Verlag und Buchdruckerei A.-G.) 9s. net; by 
post 10s. 

We have here a painstaking collection of statistical informa- 
tion regarding the public electric supply undertakings of Switzer. 
land, arranged in convenient tables prepared by the Swiss 
Elektrotechnischer Verein and the Union of Swiss Central 
Stations. The information in the main tables, however, does 
not relate to later than 1911. The first table gives general 
particulars of 248 undertakings, some with their own generating 
stations, and some taking current in bulk. In the second table 
the technical particulars of the actual generating stations are 
set forth, and in the third are found details of substations and 
distributing systems. Outputs, load factors, and tariff systems 
form the subjects of the fourth set of tables, in which generating 
and RS stations are classified separately. e have 
next in Table V. details of the numbers of consumers and 
proportions of the lighting, heating, and power-load, while 
miscellaneous remarks are included in Table VI. In all we 
have 114 different columns each for a different item of informa- 
tion. There is also a supplementary table containing the leadin 
particulars of 518 further stations, brought up to 1915, of which 
either full details could not be obtained. or which started since 
1911. At the end some totals and aggregate statistics are given, 
but these are a little misleading, as they do not indlude the 
stations in the supplementary table. 


Deutscher Kalender fiir Elektroteckniker, 1914. Edited by 
G. Dettmar. Part I., 648 pp., 64 in. by 4 in. 229 figures. 
Part IL, 347 pp., 6j in. by 4 in. 154 figures. Munich: 
R. Oldenbourg.) 5s. net; by post, 5s. 6d. 

Herr Derrmar has made good use of his facilities as Secretary 

of the Verband Deutscher Elektroteckniker, and produced a 

handbook of exceptional value to the German electrical engineer. 

The thirty-first issue for 1914 hag been brought thoroughly 

up-to-date as regards the rules and standards of the V.D.E., 

and the help of further experts has been obtained in bringing 

the text in line with current practice. Thus Dr. Teichmaüller 
has largely re-written the section on high-voltage transmission 
and the corona effect, while an entirely new section on lightning 
and surge protection is contributed by Dr. Petersen. The 
notes on the electrical fixation of atmospheric nitrogen might 
be revised with advantage in the next issue. An index and 
а useful diary are included. 


Scientific and Technical Books.—A new illustrated catalogue 
containing over 100 Pages has just been produced by Crosby 
Lockwood and Son (7 Stationers’ Hall Court, E.C.). The scien- 
tific, technical, and industrial books published by Crosby Lock- 
wood and Son are dealt with, and the publishers will be pleased 
to send a copy post free to all who may be interested. 
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« ELECTRICAL ENGINEERING " TRADE SECTION 
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— Notes on Tenders Invited and Prospective Business appear on P. 709. — 


call attention to ''Robertson " heating lamps, ** Pixielite ” strip, 

and '*Velveduct" drawn conduit tube. | 
D CAR LIGHTING DYNAMOS.—A list from the Electric 
Battery Co. (62 Eagle Street, High Holborn, W.C.) describes 

the E.B.C. dynamo car lighting system, which is under the 
of Mr. S. L. Price. In this system the dynamo is pro- 


METAL EILAMENT LAMPS. small folder from the vided with a centrifugal clutch, which disengages when the 


Edison and Swan Electric Lighting Co., Ltd., gives the latest speed rise 


reduced prices of Royal Ediswan drawn-wire. lamps, and is esigned, while inst 
accompanied by а useful set of address labels for use when wheel arrangement is used, permitting the machine to run as & 


motor when the speed drops too 1o 


corresponding with the firm. ‹ 

CALENDARS, &c.—We have received from Bruce, Peebles voltage. A neat switchboard is provided wi 

and Co. one of their useful desk companions for 1914, consist- eR ed and accumulators and lamps are also included in 
i i e list. | 


: : =: 
endar. ln the reference work 18 also a collection o ————_— 


ecifications and approximate price-lists of the firm’s manu- A SHIP-CLE ANING PLANT 


factures, and illustrations of their works and plant made by : 
them. | WE were afforded the pleasure last week of inspecting the 
CHRISTMAS NOVELTIES.—A list just published by the compact ship-cleaning equipment being put on the market 
Electrical Co., Ltd. (122-124 Charing Cross Road, W.C.), deals by the Torpedo Submarine Ship Cleaner Co., Ltd. (Cecil 
in si illuminations for Christmas. A very ambers West, 76 Strand, W.C.), during its successful use for 
cleaning the hull of a 3,000-ton steamer, which had made two 

frica since the previous cleaning. 


of jin. plate glass, upon which any inscription can be painted. return trips to South A 
source, and can cleaning operations are carried out in а few hours under water, 


SUBMERSIBLE SHIP-CLEANING GEAR. 


be hung at any convenient spot in the window like a picture. while the vessel is unloading, the great waste of time necessary 
It is made in two sizes, 12 în. by 6 in. and 16 in. by 10 in. for dry-docking and cleaning by hand is avoided, while by 
Kaleidoscopic and watertight reflector rosette signs are also letion of each voyage there is never mu 
listed, as well as decorative flexible illumination chains for reduction in speed or the vessel owing to accumulate growth on 
electric lamps or candles, and suitable for carbon and ''Aegma"' the hull. Four men on I ing | effected 
lamps. by an electrically drives revolving brush, which is, рг 
forward against t a propeller driven from the 


motor which rotates the brushes. 
on a flat-bottomed wooden barge 30 ft. long by 12 ft. beam. A 
electric winch and controlling gear are situated amidships, while 
aft is the engine-room. ere there is а four-cylinder petrol- 
engine pi a 10-kw. 230-volt com ound-wound interpole 
dynamo at r.p.m. Неге also is a 10-h.p. compound-wound 
HEATING AND COOKING.—The eleventh edition of the motor driving the ropeller of the barge, wh 
electric heating and cooking list issued by the General Electric speed of 5 knots. The winch has four barrels, and is driven by 
Co., Ltd., contains several new appliances not listed in previous a 3}-һ.р. compound-wound motor. It has four drums, 1 
additions. The ‘Magnet " glowing radiators or fires are now the cable conveying power to the brushing motor, two for hoist- 
anel and rod, with a current consumption ing, and one for "topping," ie, raising and lowering the jib. 
An interlocked controller giving five speeds is used. Th 


Readers desiring copies of catalogues- or pamphlets should 
apply to the firms in question, referring to the notice in 
“ Electrical Engineering.” 


made in two types, 

up to 3,000 watts. iwo new designs òf lamp radiators in simple 

and dignified finishes are also shown. Two new types of electric cleaning gear (se^ illustration) consists of a gun-metal an 

toasters, well finished and nickel- lated, are listed. as is the aluminium bronze framework, carrying à revolving brush 1 ft 

portable cooker, first shown at the Ideal Home Exhibition. diameter and 5 ft. long. having fibre bristles 24 in. long. These 
i e in three strengths, according to the growth on the 


This is constructed of stout sheet metal mounted on a rigid are mad j 

framework, and polished bri ht. Another novel device is an vessel. The motor. which is of the interpole shunt-wound type, 
i . while а useful adapter for runs at 2,500/2.700 r.p.m., and is geared to the propeller through 
enabling heating apparatus to be run from a lamp Monet with- a combination of epicyclic and worm and chain gearing, reducing 
is shown. Other leaflets the speed of the brus 


out interfering with the lighting 
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INVERLITE 


Semi-inverted fittings give that restful 
glow so essential to good work. They 
are used in many technical schools, 
drawing and general offices, and are 
giving excellent results. 


ES 


WARDLE 


196 DEANSGATE, MANCHESTER- 


London: NATHAN & ALLEN, Queen Anne’s Chambers, S.W. 


the brush at a speed of 150/170 r.p.m. The thrust of the 
propeller ensures that the brush is in all positions pressed well 
against the side of the vessel. By means of two air chambers 
the weight of the submersible part is reduced from 800 lbs. in air 
to 180 lbs. when submerged. -The electrical equipment was 
carried out by Bruce Peebles & Co., Ltd. ''Cab-tyre" sheathed 
cable is used. The method of cleaning is to moor the barge fore 
and aft alongside the vessel to be cleaned, from which it 1s kept 
about 6 ft. away by means of booms. 
till it touches the vessel’s side. The brush motor is then started. 
The depth to which the brushing gear is immersed is registered 
by means of a gauge on the wind, and even if the brushing. gear 
overshoots the bilge keel it is pressed against the Vessel As 
soon as a vertical strip is cleaned. the barge moves along nearly a 
brush's length, and the next strip is cleaned, and so on. Means 
are provided for adjusting the pressure of the brush on the 
vessel, as well as for adjusting the angle of suspension and for 
altering the action of the winch if necessary. It is a valuable 
property of the brushing gear that as it works under water the 
actual swirling action of the water helps in great measure the 
thorough removal of all foreign matter from the vessel being 
cleaned, and yet the brush is soft enough not to cause any 
damage. 


DRY HAND FIRE EXTINGUISH E R$ 


E have recently had the opportunity of examining a 

new dry hand fire extinguisher, known as the ''Clou" 
fire extinguisher, which is being put on the market at 244 
High Holborn, W.C. This acts by throwing a special powder 
on to the seat of the fire, which is remarkably effective in 
extinguishing in cases of flames from burning petrol oil, 
celluloid, &c., where the use of liquids has not quite the same 
effect. The form of the containing vessel from which the 
powder is thrown is such that all the contents are not dis- 
charged all at once, but the powder can be shot on to the fire 
in a steady stream. For short-circuits the system has much 
to recommend it. We are told that the apparatus is ex- 
tensively used abroad, and has been taken up by the German 
Navy and Aircraft Department. А striking demonstration, 
when a motor-car fire was rapidly extinguished, was given 
at the Aldwych site a few days аро. 


The jib is then lowered : 


THE IMPORTANCE OF RUNNING LAMPS AT 


THE PROPER EFFICIENCY 


T is pointed out by the British Thomson-Houston Co. 

(Mazda House, 77 Upper Thames Street, Е.С.) that the - 
question ‘of the actual efficiency at which an incandescent 
lamp is run has up to now received too little attention. 
Simply because an incandescent lamp was rated at a certain 
efficiency by the manufacturer, it was sometimes assumed 
that this rating would hold, regardless of the conditions under 
which the lamp operated. The point was often overlooked 
that the manufacturer's rated efficiency, candle-power, watts, 
life, &c., only hold when the lamp is used at rated voltage. 
The entire question of the satisfactory operation of an in- 
candescent lamp of given quality depends upon the one term 


e 


Асел Tota! Watts ~ 


‚ 0773 4 95 96 97 
Per Cent коеда 


Fre: 1.—PERcENTAGE DEGREASE IN Watts CONSUMPTION WHEN 


` Mazpa, GEM, AND CARBON LAMPS ARE UNDERRUN. 


= "Voltage." - It. is important that the average voltage at the 
:, holder should be the same as the voltage marked on the lamp. 


Speaking generally, for every 1 per cent. increase of impressed 
voltage on a given lamp the wattage will increase 1`6 per cent. 
This means an increase of l'Ó per cent. in wattage for each 
volt (on 100-volt circuits) that the circuit voltage is increased 
or the lamp voltage lowered. This l'6 per cent. increased 
wattage represents 1'6 per cent. increased revenue. While 
excessive over-voltage might result in early lamp failures there 
can be no cause for complaint when lamps are run at rated 
voltage with a satisfactory commercial life. Let us consider 


„the advantage to the central station of running a 60-watt 
Mazda lamp at high efficiency instead of at low efficiency. 


In 500 hours’ burning a 60-watt Mazda lamp. consumes 
80 kw.-hours. If this lamp were operated at 96 volts instead 
of 100 volts, there would be a loss to the central station 
of 1'8 kw.-hours. With 10,000 lamps in service, and assuming 
500 bours to be the average annual burning period, and the 


Fic. 2.—B.T.-H. Co’s Diacram INDICATING THE Озод, Reasons 
FOR LOW-SUPPLY PRESSURES. 


charge per kw.-hour to be 4d., this would represent an annual 
loss in revenue of £300. In the majority of cases the purchase 
of lamps of correct voltage would have prevented this loss in 
revenue without any increased cost. That is, it would re- 
present 10 per cent. dividend on a £3,000 investment. Pro- 
vided the low efficiency operation was due to loss in trans- 
mission, the lighting company would have been justified in 
investing £3,000 to obtain this additional revenue. Improving 
voltage conditions in this manner would not only increase 
the consumption of lamps, but would have just as important 
an effect on other apparatus, such as flat irons, toasters, fans, 
&c. Investigations show that many lamps are operated at 
from 8 to 4 volts below their rated voltage. The efficient 
operation of lamps secures the maximum revenue for the 
central station, the maximum light, economy and satisfaction 
for the consumer. To ensure efficient results, the central 
station must keep its voltage constant, and the consumer 
must use lamps marked with the actual voltage of the supply. 
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TO THE 


ELECTRICAL ENGINEERING 


AND 


EQUIPMENT Co., LTD., 
BANK BUILDINGS, 
109-111 NEW OXFORD STREET, 
LONDON, W.C. 


Telephone : Gerrard 133. 


Telegrams : “ Thermotype " Westcent, London. : 


NORMAL POSITION. 


When corresponding with Advertisers, please mention “ Electrical Engineering." 
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AN ELECTRIC COMB AND HAIR DRYER 


E illustrate here a new appliance known as the '' Plex- 
sim " electric comb, which has been brought out by 
Simplex Conduits, Ltd. (116 Charing Cross Road, W.C.), and 
has been specially designed as a seasonable gift of an original 
nature. Large stocks have been prepared, and the firm is 
arranging to supply electricity undertakings and contractors 


PLExsiw ELECTRICALLY HEATED COMB. 


with leaflets over-printed with their names and addresses. 
The heated base of the comb dries the hair in a short time. 


LAMINATED GEARING 


E have recently had the opportunity of examining \ 


samples of a gear which is claimed to possess all the 
advantages of silence that are obtained by raw-hide or helical 
wheels and silent chains, while even lower in price than 
ordinary straight cut metal gears. Obviously such a gear, 
if it lives up to expectations, should have a wide application 
for motor pinions, gear driving in general machinery, and in 
automobile -work. А typical pair of pinions is shown in the 
figure, from which it will be seen that each pinion or wheel 
is made up of toothed laminations with alternate layers stag- 
ered half a pitch, and separated by distance washers a few 
ошар of an inch thick to give clearance and to avoid 
‘binding. By this means the force of the blows of each tooth 


coming into contact is lessened—theoretically it should be 
halved—and a larger number of teeth are in contact at the 
same time than with ordinary gearing. Again, the laminated 
construction prevents the metallic ring, which is so large a 
factor in producing the noise in solid gears. The individual 
laminations are punched in a notching press, one tooth at a 
time, like armature stampings, and great accuracy can be 
obtained at a much less cost than with the elaborate modern 
gear-cutting machinery required to give solid gear anything 
approaching quictness. There is no objection to case harden- 
ing the teeth, and of course practically any mctal can be 
used. The inventor of this gearing is Mr. A. E. Terry. of 
Herbert Terry & Sons (Redditch), and we are told that special 
works are being equipped for its manufacture in Sheffield, 
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THE HENLEY WIRING. SYSTEM 


NEW two-colour brochure has just been produced by 


Í 


. LA W. T. Henley's Telegraph Works Co., Ltd., dealing 
with their well-known wiring system, and containing views 
of a number of buildings where it has been employed. A few 
of these illustrations are reproduced here. The booklet is 
written in a non-technical style, and should be useful to 
contractors in securing new customers for this already popular 
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4. Castle Leven, Gourock. 


5. Brocksford Hali, Derbyshire. 
7 Some Buitpincs WIRED ON THE HENLEY SYSTEM. 


system. We are informed that since this publication has been 
issued it has been decided to install the Henley wiring system 
in the workmen's model dwellings now being built on the 
Duchy of Cornwall Estate, and the wiring is already being put 
in to those which are sufficiently advanced. 


CASING AND CAPPING 


E have received two more letters in reply to Messrs. С. 
Jennings & Co.’s inquiry, published in our issue of 
November 27th. 

Messrs. Rawlings Bros., Ltd. (82 Gloucester Road, 8.W.) 
say that their objection to the usual wood casing is that the 
capping has always been made too thin. They would favour 
а reduction in the width of the centre fillet so as to give 
more wood on the edges, with а thicker capping, and especi- 
ally thicker edges to receive the screws. If Messrs. Jennings, 
they say, care to send their designs, they will be pleased 
to criticise them from their point of view. 

Mr. Ralph Nance (Cardiff), on the other hand, finds that 
the standard sizes of casings at present on the market are 
quite satisfactory, with fixing screws for the capping on the 
centre fillet on the 14 in. size, and on the outer edges on 
the larger sizes. He approves, however, of the suggestion 
made by one of our correspondents last week that a groove 
should be arranged in the capping to mark the position of 
centre of the fillet underneath, for the fixing screws. Mr. 
Nance adds:—''I find that a lot of contractors still fix cap- 
ping with nails, and in taking out old work the nails are 
often found to have bent and rim into the wires. Possibly 
the nails follow the softest part of the wood." 


1. St. Wilfrid's College. 
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Cs lc MI ES 2 & 3. Brunner Mond’s Workmen's Dwellings 
А part of an Estate of 50 Cottages already wired). 


6. Bermuda Carnearsi. 
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TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Maius, &c. 

Burnley.—M.ains extensions at an estimated cost of £500 
are contemplated. 

Carlisle.—A Госа! Government Board inquiry is to be 
held concerning a loan of £28,400 for new generating plant 
and mains. 

Chesterfield. A Local Government Board inquiry was held 
last week concerning = loan of £7,000 for new plant and 
mains. 

Hindley.—A Local Government Board inquiry has been held 
concerning a loan of £2,500 for putting into force an agreement 
for electric supply with the Lancashire Electric Power Co. 

Huddersfield.—A Local Government Board inquiry was held 
last week concerning a loan of £60,000 for electrical ex- 
tensions. It is proposed to put down a 4,000-kw. three-phase 
generating set and an additional 2,000-kw. single-phase set in 
two years’ time. 

Keighley.—In connection partly with the supply to Bingley, 
the following new plant is required :—800-kw. converting 
plant with switchgear, £2,500; two water-tube boilers, &c., 
£6,000; mains to Bingley, £2,000; additional mains for 
general purposes, £4,000. 

Littleborough.—A loan of £4,000 for additional mains has 
been applied for. 

London: Battersea—A loan of £4,500 is to be taken up for 
electrical extensions. 

Lytham.—Mr. J. H. Tonge, the Council’s Consulting 
Engineer, has received instructions to proceed with the work 
of preparing plans, &c., for the electric supply scheme. 

Malvern.—A new generating set is required. 

Manchester.—Four 1,000-1,250-kw. converting sets, one 
1,000-kw. set and two 650-800-kw. sets. Chief Electrical 
Engineer. December 19th. 

Warrington.—A loan of £14,550 is to be applied for in 
connection with extensions to the electricity undertaking. 

West Ham.—A Local Government Board inquiry was held 
last week concerning aloan of £21,500 for electrical extensions. 
There was some opposition. 


Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors ате recommended to make 
inquiries to ascertain whether electrical work will be required. 

Bath.—An expenditure of £15,000 is to be spent on the 
general reconstruction of the Grand Pump Room Hotel. 

Belfast.—Alterations to central and branch fire stations. 

Broadstairs.— New school. 

Canterbury.— Additions at Asylum. Architects, Jennings & 
Gray, 4 St. Margaret's Street. 

Folkestone.—Enlargement of Hotel Metropole (£10,000). 
Gordon Hotels Co. 

London.—New business premises on site of 184 New Bond 
Street. Architects, Inman & Son, Bedford Row, W.C. 
Еи of Rusholme Exhibition Hall after 


Stafford.—New music hall. 
Stoke-on-Trent.—New police station at Fenton. 
Wallasey.—New fire station (£5,000). 


Miscellaneous 


Australia. The Deputy Postmaster-General, Melbourne, 
requires coils, relays, lamps, &c., for telephone purposes. 
Further particulars, 78 Basinghall Street, E.C. 

The Victorian Railway Commissioners require a 15-ton 
electric crane. Further particulars as above. 

Manchester.—A supply of metal filament lamps is required 
by the Tramways Department. General Manager, December 
16th. 

New Zealand.—Tenders are invited by the Christchurch 
Council for cable, testing instruments, transformers, meters, 


THE RECORD ELECTRICAL Co., Ltd. 
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que pen CIRCUIT ROALNEATH, 
WESTMINSTER, S.W BREAKERS. MANCHESTER. 
3051 Victoria, RECORD'8 PATENT. PE Ps 
Telegrams & Cabiegram, Telegrams Ф Cablegrame: 
"Infusi ** Infusion, 


Write for Prices & Particulars. X Altrincham.” 


ны &с. Further particulars at 78 Basinghall Street, 

Sunderland.—Twelve months’ supply of electrical materials 
for the Guardians. Clerk, 17 John Street. 

York.—A supply of arc-lamp carbons, incandescent lamps, 
meters, time switches, motors and general stores is required 
by the Electricity Department. Engineer and Manager, 
December 22nd. 

Yorkshire.—Mr. Stephen Sellon, who is advising the Urban 
District Councils constituting the Dearn Valley Light Railway 
Board, estimates the cost of the proposed tramway scheme 
at £151,891, in addition to land and buildings. 


Caledonian Railway Go.—The Edison & Swan United 
Electric Light Co. has secured an important contract for the 
supply of electric lamps to this Railway Co. 

Canadian Northern Railway Co.—Siemens Bros. Dynamo 
Works, Ltd., has obtained a contract for the supply of marine 
traction type of Tantalum lamps for use on this Company's 


Atlantic steamship vessels. 
Chesterfield.—The following tenders have been accepted :— 


Car bodies, Brush Electrical Engineering Co., £469 each; 


car electrical equipments, British Westinghouse Co., £282 
a electric track brakes, British Westinghouse Co., £55 
each. | 

Llandafí.—The tender of the British Insulated & Helsby 
Cables, Ltd., for cables, has been accepted at £8,161. | 

Manchester.—The following tenders have been accepted :— 
Bruce Peebles & Co., 1,800-2,200-kw. converter; Ferranti, 
Ltd., twelve months' requirements of static transformers; 
W. T. Glover & Co., Liverpool Electrio Cable Co., Charles 
Macintosh & Co., and Johnson & Phillips, cable. 

Melbourne.—A contract for 88,300 lamps has been placed 
with Pope's Electric Lamp Co. 

Metropolitan Railway Со. —А contract has been placed with 
Siemens Bros. Dynamo Works, Ltd., for a twelve months’ 
supply of Tantalum and Wotan lamps. 


| 
MISCELLANEOUS BUSINESS NOTES AND | 


TRADE ANNOUNCEMENTS 


Price of Copper.—Messrs. G. Smith & Son, of 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper, 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£66 15s. to £67 5s. (last week, £68 to £68 10s.). 

Premier Electric and Hardware Go.—We have received the 
following letter from Mr. J. MacConnell, Director of the 
Premier Electric & Hardware Co., Ltd. (9-10 Cheapside, 
Golders Green, N.W.) :— | 

"My attention has been drawn to the publication in various 
trade journals of certain legal -proceedings affecting a business 
entitled ‘Тһе Premier Electric & Hardware Co.," of Golders 
Green, and which may injuriously affect the Premier Electric 
& Hardware Co., Ltd., of which I am a director. This latter 
company purchased the goodwill and assets of the Premier 
Electric & Hardware Co., which was a private business trading 
under that title, but the limited company has no relationshi 
whatever with that concern, but, on the contrary, is a limit 
liability company registered under the Companies Acts.” 

Bankruptcies.—The last day for receiving proofs in the 
bankruptcy of J. D. Dixon, Electrical Engineer, 65 Mill 
Street, Crewe, is December 18th. The trustee is Mr. F. T. 
Halcomb, King Street, Newcastle, Staffs. 

Agency.—Krupka & Jacoby, Ltd. (26 to 86 Chapter Street, 

Westminster), have appointed Andrews & Co. -(198a St. 
Vincent Street, Glasgow) as their agents in Scotland. 
. Liquidations.—Safety Light, Ltd., is to be wound up volun. 
tarily. Mr. P. J. Goodchild, of 62 London Wall, E.C., is 
liquidator. A meeting of creditors is to be held to-day at 
Winchester House, Old Broad Street, E.C., at noon. 

A meeting of creditors of the Prested Miners’ Gas-Indicating 
Electric Lamp Co. will be held at 33 Carey Street, W.C., 
at 11.30 a.m. on December 17th. 


Half-watt Lamps.— Messrs. Siemens Bros. Dynamo Works 
gave a demonstration at their lamp-works at Tyssen Street, 
Dalston, N.E., vesterday afternoon of а range of '' Wotan" 
}-watt lamps shortly to be placed on the market. We hope 
to publish an account of this in our next issue. 
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Bexley: Bulk Supply.—The Woolwich Electricity Сош- 
mittee has informed the Council that no advantage will be 
gained by any further consideration at the present time 
of: certain proposals which have been made with regard to 
bulk supply. If the Bexley Council is able to offer amended 
terms at any subsequent time, the Woolwich Council will be 
pleased to consider them. 

Dublin: Development of Electricity Undertaking.—In 
iving a lecture before the Institution of Civil Engineers of 

eland last week on the City of Dublin electricity supply 
system, Mr. Mark Ruddle, the City Electrical Engineer, 
mentioned that, whereas in 1908 the public lighting was 
limited to 81 arc lamps in the centre of the city, this had now 
been extended to practically the whole of the city. The 
Electricity Committee had decided, he said, to allocate £500 
annually towards street lighting extensions, and at present 
the first batch of 45 lamps are under test in some of the 
principal streets. There are now many hundreds of arc 
lamps in use for street lighting purposes in Dublin. 

Dundee: Supply Failure at Broughty Ferry.—A spirited dis- 
cussion took place at the last meeting of the Corporation in 
connection with Mr. Richardson’s report upon the condition 
of the Broughty Ferry electricity undertaking, referred to on 
page 692 of our last issue. In defence of the late Manager of 
the Broughty Ferry undertaking, it was stated that Mr. 
Richardson, with several of the late Broughty Ferry Council 
officials, some time ago went over the works and agreed as 
to what extent repairs should be carried out pending the 
conversion of the power station to a sub-station in connection 
with the Dundee supply. A request by one of the Councillors 
for a Committee of Investigation was not acceded to, and 
eventually Mr. Richardson’s report was adopted. 

Hove: Purchase of Company’s Undertaking.—According 
to the Sussex Daily News, pourparlers are now going on be- 
tween the Corporation and a syndicate with a view to the 
latter working the electricity undertaking, which has just 
been acquired from the Hove & District Lighting Co. This 
line of action was foreshadowed on page 672 of our issue of 
November 27th. 

Liverpool: Electric Supply.—Objection was taken at the 
last meeting of the Corporation to a proposal by the Electric 
Supply Committee to instal mains and machinery at an 
estimated cost of £2,000 mainly for the purpose of supplying 
а consumer, the revenue from whom would be £300 per 
annum. An amendment referring the proposal back was 
defeated by a large majority, it being explained that the 
agreement in question is for two years, and that the 
Electrical Engineer is satisfied that it is a good business 
proposition. 

London: Islington: Street Lighting.—In accepting a 
tender of the Gas Light & Coke Co. for considerably increasing 
the candle-power in those streets already lighted by gas at a 
very much reduced price, the Lighting Committee report 
that they have inserted a provision that they may, should 
occasion rise, substitute electric lighting for gas lighting 
in any of the thoroughfares covered by this new contract 
should electric mains be laid there in the future. Judging 
by the Lighting Committee’s report which was accepted at 
the Council meeting on Friday, it would seem that the Gas 
Co. has been acting under the stimulus of a proposal to 
prepare an electric lighting scheme for these particular streets. 

Woolwich: Switchboard Attendants’ Hours.—A proposal by 
the Electricity Committee to extend the forty-eight-hour week 
to all employees in the generating station who are now work- 
ing a fiftv-six-hour week has been adopted by the Council. 

Manchester: Trafford Supply.—An agreement for the 
purchase of the Trafford Power & Light Supply (1902), Ltd., 
has been sealed, but is, of course, subject to Parliamentary 
sanction. 

Newcastle-on-Tyne: New Power Station.—The Newcastle- 
on-Tyne Electric Supply Co. is extending its Dunston power 
station by the erection of another building on the other side 
of the river, and an agreement has been entered into for 
purchasing coke-oven gas from the Teams Br-Product Co., 
Ltd.. which is now installing a large battery of coke ovens on 
a site close bv. 

Municipal Wiring and Fitting.—The Electrical Section of 
the Local Chamber of Commerce has resolved to oppose the 
T.M.E.A. Bill on the wiring and fittings clauses when this 
comes hefore Parliament. 

Southampton: = Flectricity Undertaking.—From а report 
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prepared by the Electricity Committee, it appears that con- 
siderable differences of opinion have manifested themselves 
between the Chairman of the Committee and the Borough 
Electrical Engineer, Mr. H. F. Street. The Chairman has 
presented to the Committee a lengthy report upon the 
financial aspect of the undertaking, and recommends that 
the 4d. per unit taken off private lighting two years ago 
should be reinstated, and that the charge for heating and 
cooking should be increased to 14. per unit. Mr. Street 
says he finds it necessary, reluctantly, to disagree with at 
least 90 per cent. of the Chairman’s views, and is emphatic 
that neither the time nor the necessity for increasing the 
price of electricity for lighting purposes has arrived; indeed, 
it may never arrive. The Committee is not making any 
recommendation to the Corporation, inasmuch as the pro- 
posal of the Chairman was defeated by six votes to two, two 
members of the Committee not voting; but the matter is to 
be placed before the Corporation for it to take such action 
as it deems necessary. 

Swansea: New Plant.—A new 1,200-kw. turbo-alternator 
was put into operation last week. 
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APPOINTMENTS AND PERSONAL NOTES © 


Mr. G. Middlecoat, of the Southampton Corporation Elec- 
tricity Works, is resigning his position with the Corporation 
and joining the staff of the Edison & Swan United Electric 
Light Co., Ltd. (Ponders End, Middlesex). 

Mr. E. E. Eccles, Manager of the Foyers Works of the 
British Aluminium Co., has been appointed Assistant General 
Manager to the Company in London. 

Mr. J. M. Robb, Assistant Electrical Engineer at Chelten- 
ham, has been granted an increase in salary from £3 10s. 
to £3 15s. per week. 

The Manchester Electricity Committee has appointed 
Mr. H. W. Smyth as Charge Engineer at the Stuart Street 
generating station, at a salary of £175 rising to £190 per 
annum. 

Mr. G. R. Naylor, Electrical Engineer to the Nelson Cor- 
poration, has had his salary increased from £180 to £200 per 
annum. The salary of Mr. J. Stanworth, Mains Super- 
intendent, has also been increased. 

A first-class electrical engineer is wanted, with experience 
in installation and maintenance of power and lighting systems. 
(See advertisement on another page.) 

The Swindon Corporation requires an electrica] engineer 
to work under the Borough Electrical Engineer. Salary £120 
rising to £180 per annum. Applications to Town Clerk by 
the 27th inst. 

Àn improver wanted at the Swindon Electricity Works. 
(See advertisement on another page.) 

Switchboard attendant required by the Stepney Electricity 
Department. Salary, 25s. per week. (See an advertisement 
on another page.) 


COMPANIES' DIVIDENDS, REPORTS, 
MEETINGS, &c. 


India Rubber, Gutta Percha & Telegraph Works Co.—There 
was & net profit of £55,551 for the year ending September 30th, 
to which is added £5,904 brought forward from the previous 
account. А final dividend, making 74 per cent. for the year, 
is recommended on the ordinary shares. The report states that 
there has been a considerable falling off in the amount of sub- 
marine cable manufactured, although the Company's steamers 
have been well employed. We regret that Mr. R. Kaye Gray 
has been obliged, through ill-health, to resign his position as 
Managing Director. Messrs. C. H. Gray and W. E. Gray have 
been appointed Managing Directors to succeed him. Mr. R. 
Kaye Gray has been appointed Extraordinary Director. 
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A NATIONAL Illumination Committee of Great Britain 
has been established in connection with the Inter- 
national Illumination Commission. (Page 717.) 

Two types of relay are being used by the British and 
German telephone departments in connection with the 
speaking tests between London and Cologne and Berlin. 
One of the relays is the latest form of Mr. S. G. Brown's 
invention, which is on the microphone principlé, and 
the other is the Lieben-Reisz lamp relay, in which the 
telephone currents are strengthened in their passage 
through a glass tube containing mercury vapour by the 
action of a Wehnelt cathode. (Page 713.) 

A Paper by Mr. H. C. Gunton, read before the Man- 
chester Local Section of the Institution of Electrical 
Engineers on Tuesday, and to be discussed at the 
London meeting to-night, describes the various uses of 
electric power in the Post Office. (Page 714.) 

THE County of London Electric Supply Co. is pro- 
moting an important Bill with & view to modifying the 
purchase powers of the London County Council, and 
enabling agreements to be entered into between the 
various London companies for the reorganisation and 
consolidation of London's electric supply. (Page 715.) 

SPLENDID work has been rendered by volunteers in 
the Leeds electricity works during the strike. On 
Friday, in spite of the strike, the works carried its 
record load. · (Раве 715.) 

THBRE were interesting displays of instruments at 
the Physical Society's Exhibition on Tuesday. These 
included some new designs for electric vehicles, and 


some of the moving coil pattern of Dorset size. (Page 


715.) 

THE sizes of motors required for driving saw-mills are 
discussed in our "Questions and Answers” columns. 
(Page 716.) | 

A LETTER from the author of a book reviewed in 
ELEcTRiCAL ENGINEERING last week makes clear for 
what class of reader the book is intended. (Pass 
717.) 

Tue Electrical Trades Union has refused to nego- 
tiate with the London Electrical Masters’ Association 
on the terms laid down by the latter. We publish a 
letter from the Union repudiating certain statements 
made by Mr. Duncan Watson in the interview pub- 
lished in our last issue. (Page 717.) 

APPLICATION is being made to amend a patent relating 
to A.C. track circuit signalling by J. B. Struble, and 
a patent relating to enclosed flame arc lamps by 
A. Blondel. A Marconi patent for aerial receiving 
circuits, and a Muirhead patent for details of the con- 
struction of automatic telegraph transmitter perforators 
expire during the next few days after & full life. 
A specification by A. C. Michie and R. А. S. Paget 
relating to the embedding of heating wires in refractory 
material was published by the Patent Office last week, 
as was one relating to unidirectional Н.Р. discharges 
by Sir. O. J. Lodge and L. Lodge. (Page 718.) 

A CONFERENCE of Metropolitan tramway authorities 
is to discuss the House of Commons Traffic Com- 
mittee's recommendations.—It is rumoured that the 
finances of the Underground Electric Railways Co. and 
its allied companies are to be rearranged. (Page 719.) 


THE payments to the Turkish Government in respect 
of the Constantinople telephone system will be 15 per 
cent. of the receipts plus 14s. per mile of line.—The 
Egyptian Government is negotiating for the purchase 
of the business of the Telephone Co. of Egypt.—Mr. 
J. St. V. Pletts dealt with directive aerials and wave 
meters in & lecture on wireless telegraphy last week. 
Without the directive aerial duplex working would not 
be possible. (Page 719.) 

Ах illustrated article describes some new forms of 
recording instruments. (Page 720.) 

AN improved pattern of quartz heater and a capstan 
eontroller are described, and a process for coating 
metals with lead is referred to on page 121. 

SOME particulars of the “Wotan ” half-watt lamps, 
and the sizes in which they will be placed on the 
market are given on page 721. 

A PATTERN of earthed wall plug for use in private 
houses is described, and a fittings showroom and a 
large electric sign are illustrated on page 722. 

MAINS are required at Wolverhampton and Mon- 
mouth; electric lighting plant at Kirkby Stephen, 
Ashton-under-Lyne, Holmfirth, Portsmouth and 
Devonport.—Meters are required at Lowestoft; 
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traction motors, &c., at Bradford; a street lighting 
scheme is to be put into effect at Swinton. (Page 
128.) 

THE Southampton Corporation has taken no action 
in the dispute between the Borough Electrical 
Engineer and the Electricity Committee’s Chairman.— 
The Teignmouth Council has abandoned the idea of a 
municipal lighting scheme.—The new Association of 
Electric Station Engineers is to discuss working con- 
ditions with the Dewsbury Electricity Committee. 
(Page 724.) 

A NEW issue of capital is being made by the Tram- 
ways, Light and Power Co. (Page 724.) 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, DECEMBER 18тн. 
Institution of Electrical Engineers. 
8 p.m. “ТЬе Employment of Power in Н.М. Post Office," 
by. H. C. Gunton. 


FRIDAY, DECEMBER 19тн. 
Institution of Electrical Engineers: Birmingham Section. 
Annual dinner. | 
Institution of Civil Engineers: Students’ Sectton. 
8 p.m. ‘Air Filtration and the Cooling and Ventilation 
of Electrical Macninery," by W. E. Gurry. 


The London Electrical Engineers. 


: (To-pay) THURSDAY, DECEMBER l18TH.—C. Company. Technical Instruction 
to 10 p.m. 
FRIDAY: DrogMBER 19TH.—D. Company. Special Class on Crossley Engine 
7 p.m. Technical Instruction, 7.80 to 9.80 p.m. е 
ATURDAY, DECEMBER 20TH. — Headquarters орев from 10 a.m. till noon. 
Monpay, DrcgMBER 22мр, TO SATURDAY, DECEMBER 27.— Headquarters open 
for Regimental business only. 
Monpay, JANUARY 5TH.—4. Company. Technical Instruction, 7 to 10 p.m. 
TUESDAY, JANUARY 6TH.—B. Company. Technical Instruction, 7 to 10 p.m. 
WEDNE-DAY, JANUARY 'TH.—Recruits only. Infantry Drill and Technical 
Instruction, 7 to 10 p.m. 
THuRSDAY, JANUARY 8TH.—C. Company. Technical Instruction, 7 to 10 p.m. 
Frivay, JANUaRY 9TH.—D. Company. Technical Instruction, 7.30 to 9.80 p.m. 
Special Си вв on Crossley Engine, 7 to 8 p.m. 
BATURDAY, JANUARY lOTU.—Headquarters open from 10 a.m, till noon. 


Meter Approved.—The Board of Trade has approved of the 
Electrical Company's single-phase meter, type LJc, and also the 
means for fixing same. 
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NATIONAL ILLUMINATION COMMITTEE OF 


GREAT BRITAIN 

A PROVISIONAL COMMITTEE, formed of representa- 

tives of the Illuminating Engineering Society, the Insti- 
tution of Electrical Engineers, the Institution of Gas 
Engineers, and the National Physical Laboratory, held a 
meeting on November 29th last, at which arrangemente were 
made for the formation of a National Illumination Committee 
to be constituted according to the Statutes of the International 
Illumination Commission, with the primary object of affilia- 
ting Great Britain to that Commission. The Provisional 
Committee recommended that the National Committee should 
consist of five representatives of each of the three technical 
societies, and two representatives of the National Physical 
Laboratory. This recommendation has been adopted, and the 
following have been nominated as members of the Com- 
mittee :—By the Illuminating Engineering Society, Mr. Leon 
Gaster, Mr. F. W. Goodenough, Professor Silvanus P. 
Thompson, and Mr. A. P. Trotter (this Society has not yet 
nominated its fifth representative); by the Tustitution of 
Electrical Engineers, Mr. F. Bailey, Mr. W. Duddell, Mr. K. 
Edgcumbe, Mr. Haydn Harrison, and Professor J. T. Morris; 
by the Institution of Gas Engineers, Mr. E. Allen, Mr. J. 
Bond, Mr. W. J. A. Butterfield, Dr. H. G. Colman, and 
Mr. H. Watson; and by the National Physical Laboratory, 
Dr. R. T. Glazebrook and Mr. C. C. Paterson. The first 
meeting of this National Committee took place on the 2nd 
inst., wher the jest. were chosen as officers :—Chairman, 
Mr. E. Allen (Liverpool); Vice-Chairmen, Mr. W. Duddell 
and Mr. A. P. Trotter; and Hon. Sec. and Treasurer, Mr. 
W. J. A. Butterfield, of London. Great Britain is entitled to 
two delegates on the Executive Committee of the International 
Illumination Commission, and Dr. H. G. Colman and Mr. 
W. Duddell were accordingly appointed by the Committee 
as the delegates from this country. 


London Electricity Supply.—The L.C.C. has issued its usual 
annual statement giving complete statistics of London elec- 
tricity supply, both as rears companies and local authorities. 
These relate to the year 1911-12, but the figures may have some 
significance in connection with the general statement of the 
position of electric supply undertakings in London, which is 
given in the Return, having in view the promotion of the County 
of London Electric Supply Co.'s Bill next session. 


TO TEST THE WIND. Will it “ raise the wind " also? 
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EXPERIMENTS WITH TELEPHONE RELAYS ON 
LONG INTERNATIONAL LINES 


HE British and German telephone departments have 
been engaged in some extremely useful experiments with 
telephone relays, and trials have been made between London 


and Cologne through the Anglo-Belgian submarine cable, and- 


incidentally also between London and Berlin. The line from 
London to Brussels through the cable is telephonically equi- 
valent to twenty-two miles of ‘‘standard cable," through 
which, of course, telephony is quite satisfactory. Extending 


the line to Cologne, however, increases the length to an equi- . 


valent of thirty miles of standard cable; London to Berlin 
is equivalent to a further twenty miles of standard cable. It 
was found that by inserting a telephone relay at Brussels, the 
speech between London and Cologne was equal to that through 
only twenty miles of standard cable, and that therefore even 
between London and Berlin speech could then be heard. 
The chief experiments were between London and Cologne, 
however, and we believe that they are being continued. 

Two types of relay were employed. The first one is the 
Brown relay—a later form of the ingenious telephone relay 
described by Mr. S. G. Brown before the Institution of 
Electrical Engineers two-and-a-half years ago (ELECTRICAL 
ENGINEERING, Vol. VI., May 12th, 1910, p. 305). 

In this newer type, known as the “G” pattern, the secondary 
contact is a microphone chamber containing carbon granules 
instead of the minute ''conduction space'' between a platinum 


Fic. 1.—GeENERAL View or S. С. Brown’s RELAY. 


point and disc used in his earliest pattern, and subsequently 
replaced by an iridium point and hard carbon plate in his relays 
for wireless telegraphy. A general view of the instrument is 
seen in Fig. 1, and an elevation in Fig. 2. In the latter N is a 
permanent magnet, on the pole-pieces Z of which are wound 
two coils carrying the current received from the line. А stel 
reed P can be adjusted by the screw W, and has the front of the 
microphone chamber M fixed to its upper end which faces 
the pole-pieces of the permanent magnet, making an almost 
complete magnetic circuit with a very small air gap. The micro- 
phone chamber contains two carbon-faced electrodes, and is 
nearly filled with fine carbon granules. The tension of the reed 
is adjusted by the screw W until the reed is on the point of 
dropping against the pole-pieces, so that its elasticity is nearly 
balanced by the magnet pull. is a stop screw to prevent the 
reed from falling against the magnet faces. K is a regulating 
winding in series with the microphone; it prevents any con- 
siderable drop in the steady current when the relay is strongly 
operated, and also, by its telephonic action, intensifies the 
magnifying power of the instrument. 

e relay is used with a condenser in series on the primary 
side; and the circuit of the secondary side is made up by a 
battery, the primary of an induction coil, and the microphone 
chamber. 

We are informed by Mr. Brown that the relay will magnify 
the current about 20 times, and that its use corresponds to a 
saving equivalent to the loss in 30 miles of standard cable. 

If used in the middle of an ordinary simplex line, a relay has, 
of course, the disadvantage that it can only work in one direc- 
tion, and in early experiments the line has been duplexed. There 
is, however, difficulty of maintaining good balance on a duplexed 
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telephone line, owing to variations in insulation resistance, and 
varying terminal conditions, and duplexing, of course, also halves 
the transmitted and received currents. Mr. Rrown therefore 
now uses a highly sensitive simplex automatic switch to reverse 


Fic. 2.—Exevation or S. G. Brown’s TELEPHONE RELAY. 


the relay connections according to the direction of the received 
speaking currents. 

The second relay experimented with by the two postal 
administrations is the Lieben-Reisz relay, which acts on an 
entirely different principle. 

The amplification of the waves of the telephonic current is in © 
this case effected by passing the received current between two 
electrodes in a tube of mercury vapour, and by passing a high- 
voltage current between the lower of these electrodes and an 
auxiliary one above both. This current has variations correspond- 
ing to those of the telephone currents impressed upon it. The 
construction of the relay is shown in Fig. 5 and the general con- 
nections in Fig. 4. Ар increase in the magnitude of the impressed 
waves of about 30 times can be obtained, and by connecting two 
or more relays in cascade series, as shown in Fig. 4, the effects 
are multiplied. The glass vessel G is exhausted to a value of 
0:001 mm. of mercury, and the anode A has a large surface, as it . 
consists of a specially wound aluminium wire 2 mm. in diameter, 
and H is the auxiliary electrode. The latter is made of 
aluminium, and has a number of uniformly spaced openin 
34 mm. in diameter. For the cathode, К, a glowing oxide 
cathode of Wehnelt pattern is employed, which here consists of 
& platinum wire wound in zig-zag fashion on a glass bearer, and 
overlaid with a thin layer of barium and calcium oxide. This is 
brought to a bright red heat of approximately 1,0009 C. by & 
current of 1'8 amperes from а 30-volt battery. In order not to 
diminish further the discharging potential, which is reduced 
appreciably through the employment of the Wehnelt cathode, 
the space in the glass ык is filled with mercury vapour at 
approximately 0° pressure (the vapour pressure of 
mercury at 20° C.). 

In order that the circuit of the current to be strengthened has 
the necessary auxiliary potential impressed upon it from the 
electrode H, the heating battery is connected to a high resistance 
otentiometer. The сой carrying the current to be strengthened 
1s connected, either directly or through a transformer, in the 
conductor leading from the sliding contact to Н. Ав a source of 
energy for the principal current circuit, D.C. mains or a small 
battery of 200 to 250 volts are most suitable. In order to choke 


1 mm. 


Fic. 3.—LiEBEN-REISZ 
RELAY. 


Fic. 4.—Cascape CONNECTION OF 
LiEBEN-REIsZzZ RELAYS. 


the current fluctuations caused by the commutator of the 
machine, if the D.C. mains are used an impedance coil of about 
ó henrys is connected in series with one pole and a condenser 
of 10 mfd. between the poles. The circuit connections are shown 
in Fig. 5. The transformer 7', is not necessary in theory, but 
it is used in practice to keep the 250-volt circuit from the con- 
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nected apparatus. For the ren poa alternating currents the 
і e is reduced by a 2 mfd. condenser. · | 

ан the right arrangement of the auxiliary p me 
bluish-green glows in the o pars S ооа : y Mie 

ili are equa right, 

: с о: half of the perforated electrode measures 
about 4 mm. Adjustment of the auxiliary potential is provided 
for, and when correct the glow in the upper half of the гае 
should be extinguished. The temperature of the Wehn т 
cathode can also be adjusted by the resistance Ё (Fig. ЕВ : 
the temperature is too low, the current in the gas, rs 
normally should be 0°02 ampere, is not sufficient, and if too hig 
the lamp burns unsteadily, thus necessitating a continuous regu- 
lation of the auxiliary potential. If this and the ere are 
perature are adjusted correctly, the lamp will burn steadi ^ or 
several hours. Тһе relay should only be placed in rooms where 


M 


кү 


Fic. 5.—Coxxection ron Durex WorkInG THROUGH A SINGLE 
| RELAY. 


1 bove this 
temperature is not above 35° C., as temperatures a 
MT кал the pressure of еше уаройг во иш е 
negative potential of the auxiliary electrode does по ou sites 
keep down the flow of ions through the openings o e ч k 6 
the cathode dark space, and consequently the pone enc? о 
gas diminish and the working of the relay ів proven l. gis 
In Fig. 5 is shown a connection for duplex wor ing. е 
relays are placed in the middle of the loop Ping | б! is 
distant points. By using transformers of suitable esign Е 
possible to connect lines of unequal length and о nam g 
characteristics. F, and F, are the lines connecting the two 
subscribers. 


ELECTRIC POWER IN THE POST OFFICE 


PAPER on “The Employment of Power in H.M. Post 
Office," by Мт. H. C. Gunton, was read on Tuesday 
evening before the Manchester Local Section of the seis 
tion of Electrical Engineers, and will also form the subject o 
to-night’s discussion at the London meeting of the ag ee 
The author outlined the main power supply system | тош 
the Post Office generating station at Blackfriars (see ELEC- 
TRICAL ENGINEERING, Vol. VI., p. 724, November 17th, 1910), 
and the three substations at King Edward Buildjng (Vol. VI., 
p. 745, November 24th, 1910), G.P.O. West, and Carter — 
mentioning how a battery at G.P.O. West could maintain the 
whole supply by running the converters reversed. The к 
load is small, but its favourable character renders it possi 
to supply energy at 134. per unit. In the provinces the 
tendency is to replace isolated generating plants by municipal 
supply, in some cases with batteries in the substations. 

The author then passed on to detail some developments 
in pneumatic tube work and lifts. Of the latter there are 
many varieties which are electrically driven, and comparing 
electric and hydraulic lifts the author writes: ‘The capital 
egst of an electric lift is usually greater than that of an 
hydraulic lift, except in the case of a very long travel. The 
average maintenance cost of an electric lift is not likely to 
be so great as that of an hydraulic lift, but for all practical 
purposes they are taken to be about the ваше. The greater 
the number of stops and the shorter the travel between floors, 
the less favourable is the case for the electric lift as regards 
he cost of operation. 
| Other ре of electrical power referred to are the 
driving of conveyors in sorting offices and telegraph instru- 
ment rooms, stamping and obliterating machines, bag clean- 
ing machines, &c. Electric fans are largely used for ventila- 
tion, designed usually to change the air of the various floors at 
a rate varying from а minimum as produced by unaided ventila- 
tion to a maximum forced circulation of 2°5 to 3 changes of air 
per hour. Considerable difficulty has been experienced with the 
ventilation of telephone exchange switchrooms, owing to the 
high switchboards interfering with the natural circulation of the 
air. Most satisfactory results have, however, been obtained 
by installing suspended fans of the revolving type between 
the switchboards to circulate the air, in addition to fans 
in the windows for the extraction of air. 

An interesting point in connection with telephone exchange 
power plant is the necessity for generators specially designed 
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to give silent working when supplying the telephone-exchange 
circuits direct without any battery in circuit. Their chief 
features are ring-wound armatures with a large number of com- 
mutator segments, uniform distribution of the fleld, good 
balancing both mechanically and electrically, good commutator 
surface and a special type of high-conductivity brushes; large 
choke coils of special design are also used in conjunction with 
the machines. The machines are built in sizes from 1 to 40 
kilowatts. 


The Paper then dealt with electric lighting of Post Office 
premises, and it was mentioned incidentally that about 4,300 
kw. was absorbed for the purpose, and that a saving of £8,000 


per annum had resulted from the introduction of metal 
filament lamps. 


The next subject taken up was the projected Post Office 


Tube Railway (sec ELECTRICAL ENGINEERING, August 14th, 
p. 471). 


It is proposed to operate the trains by three types of current : 
high speed (H.S.), intermediate oad! (І.5.), and low speed 
(L.S.). Between the stations H.S. current will be applied. At 
the approach to a station the wagons wil pass over a short 
gap in the conductor rails, and brakes (which will be electrically 
released when the train is taking current and applied when the 
train is not taking current) will be applied. The next section 
of conductor rail will normally be ‘‘dead,” and will be of such 
a length as to allow the wagon to come to rest, the brake 
remaining on. In the case of а wagon which is required to 
stop at the station, a L.S. current will be applied to this brake 
section and the train will move to the station platform, and 
will finally be brought to rest owing to the application of the 
brakes when it reaches its Sub-section of the station platform, 
the conductor rails of that sub-section havin been made ‘‘dead " 
for its reception. In the case of a through train, I.S. current 
would be applied to the brake section, and the wagon would 
run at this speed through the station, would pass over a short 
gap in the conductor rails, and then without a stop on to the 
sections of the track energised by H.S. current. Tn the event 
of its being possible to accept, without delay, either a stopping 
train or a through train, the braking section, or a certain por- 
tion thereof, would be energised with I.S. or L.S. current 
respectively before the train reached that section, in which case 
the train would merely be retarded down to the speed corre- 
sponding to the current applied, and would either pass up to 
the platform or straight through the station. A wagon will be 
dispatched from the station by making alive the conductor rails 
of the sub-section on which it has been standing with I.S. 
current, if it is being sent on to a main line, or with L.S. 
current for shunting operations. 

The control of the wagons will not need the continuous atten- 
tion of the switchman, who, by means of small levers in the 
cabin, will set points for the particular route desired, and will 
energise certain sections of the conductor rails with the appro- 
priate current. The wagon will then come to rest at the proper 
section of the platform, or will run through the station with- 
out further attention. The operation of the points will be inter- 
locked with the application of the current, and there will be a 
complete interlocking arrangement between the different routes. 


In conclusion, reference was made to the Edison battery 
trucks described in ELECTRICAL ENGINEERING (November 6th, 
p. 618), which are being experimented with. 


The German Society of Iliuminating Engineers.—The first 
meeting of the ''Deutsche Beleuchtungstechnische Gesellschaft ” 
was held in Charlottenburg on November 8th last, and the 
official record of the proceedings is published in the Elektro. 
technische Zeitschrift of December 11th. Herr Schanz in 
expressed alarmist views as to the possible ill-effects of ultra- 
violet rays from metal filament lamps but his fears were 
effectively disposed of by numerous authorities in the discussion, 


A useful Paper on the determination of the colour of light was 
read by Professor Bloch. 


The Electrical Trades Benevolent Institution.—The report of 
the committee and accounts for the year 1912, together with the 
report of the last annual general meeting, the festival dinner, 
the list of subscribers, &c., and the rules, has just been issued 
in booklet form. In 1912 the income was noi uite so large 
as in the previous year, due to the fact that the Institution 
was, in the year 1911, the recipient of a legacy and also of the 
balance of the amount from the 1905 Olympia Exhibition. In 
the course of the year 1912 only one corresponding donation was 
received, viz., that from the British Electrical and Allied Manu- 
facturers' Association of £250. The total income for the year 
1912 is £954 10s. 9d., as compared with £1,107 15s. 10d. for 
the year 1911. There has, however, been а very marked im- 
provement in the number of persons subscribing as well as in 
the amount of subscriptions, which is now more than four times 
that of last year, while the ordinary donations are considerably 
more. The result of this year's work has been a net income of 
£754 5s. During the year under review, eight grants were paid 
out, amounting to £71 3s. 6d., and £200 5s. was accounted for 
as salaries, fees, and expenses. The Institution has prepared 
printed forms of codicil to facilitate making bequests. 
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LONDON ELECTRIC SUPPLY 


HERE has been a good deal talked and written during 

the past week as to the great scheme for the reorganisa- 
tion of the electric supply of London foreshadowed by the 
Bill which has just been deposited in Parliament on behalf 
of the County of London Electric Supply Co. and others, 
and а few of the daily papers have indulged in somewhat 
imaginative flights of speculation. The matter has already 
been referred to in ELECTRICAL ENGINEERING (Nov. 27th, p. 
672), but it may be of interest to indicate a little more 
precisely the stage to which the scheme has been brought. 
As has been remarked before, the main object of the Bill 
is to render possible a postponement of the date, at present 
fixed at 1931, when the present London companies’ under- 
takings can be purchased by the London County Council, 
to modify the nature of the terms upon which such 
purchase can be made, and to give the companies concerned 
power to enter into agreements with each other and with 
the London County Council to effect a reorganisation and 
consolidation of London's electric supply. The scheme is 
really in & much more preliminary stage than one would sup- 
pose from some statements which have appeared in the 
Press. The County of London Co., it must be understood, is 
secking not so much to effect an amalgamation of the exist- 
ing London supply companies into one concorn, as to bring 
about a consolidation of their supply. It is not intended that 
the present companies should loose their individualities, but it 
is hoped that the advantages and economies of bulk supply on 
a large scale may be made available by the conversion of some 
of the smaller existing stations into sub-stations, while the 
main supply is given by one or more new large power-houses, 
and the extension of some of the larger existing ones. To 
facilitate such a scheme the County of London Co. is taking 
the first step in promoting this Bill. The other companies have 
had the matter under consideration for some time, but 
have not yet actually come into agreement; in fact, the 
matter is still to a large extent in the melting pot. The 
Bill, however, is drafted with the object of enabling the 
necessary agreements to be completed between the parties, 
without further Parliamentary sanction being necessary. 
The County Council, a special Committee of which 
has had the question of the electric supply of London under 
consideration for some two years, and has now the expert 
assistance of Mr. Merz, is opposing the Bill, but the pro- 
moting Company anticipates that this is mainly with a view 
to obtaining a locus standi, and is sanguine—perhaps too san- 
guine—that agreement will ultimately be arrived at between 
the Council and the companies. It is premature to say much 
as to the engincering dctails of the scheme, but, as we 
pointed out a weck or two ago, it is significant that during 
last session the County of London Co. obtained an option 
for a site of 23 acres close to Barking which might be used 
for the purpose of a large new generating station. That the 
scheme is a large one is obvious from tho fact that about 
thirteen companies, with an aggregate capital of over four- 
teen millions, would probably be involved. Considerable new 
capital will, of course, also be required for the rearrangement 
of the systems, and the building of new stations. 

The main clause of the Bill states that it is for the purpose 
of facilitating the making or carrying into effect of any “ associa- 
tion agreement " between any two or more of the London electric 
supply companies (notwithstanding anything contained in the 
London Electric Supply Act of 1908 as amended or extended 
by the London Electric Supply Act, 1910, . . . or any other 
Act of any of the London electric supply companies). It pro- 
vides that the London County Council and the companies may 
at any time within three years from the passing of this Act 
enter into any agreement for the postponement, whether con- 
ditional or otherwise, of the date at which the Council may 

urchase the companies' undertakings or any parts of them, and 
or the variation of the terms and conditions upon which the 
purchase is effected. 

The preamble of the Bill states that it is one '' To benefit 
the consumers of electrical energy within the County of 
London, and materially improve the position of the Council 
as the purchaser of the undertaking of the said Company." 
The contention of the Company is that if agreements can 
be come to for the Company or companies to unify con- 
ditions of electric supply in London prior to 1981, then, in 
the event of the Council ре at that date, they will 
purchase under very much improved conditions than will be 
the case if the present position is maintained until 1981, 
and the work of unification put in hand then. On the other 
hand, of course, the terms of the Bill would provide for any 
agreements that might conceivably be entered into, under 
which the companies would continue to work the unified 
system after 1981. 


conditions were illustrated. 


THE LEEDS STRIKE 


HERE are distinct indications that the strike of the 

municipal workers at Leeds will quickly end, a result largely 
due to the few loyal workers who remained at their posts, and 
the spirited action of & large number of members of the public 
who have gone to their assistance. The strike commenced on 
Wednesday last week, and. during the next few days extended 
in smaller or larger degree to practically all departments, and 
it has been computed that there were 5,000 men on strike. 

That the action of the public has been largely responsible for 
foiling the leaders of the strike is well shown by what has 
taken place at the electricity works, which is being run by a 
nucleus of engineers and loyal workmen, admirably assisted. by 
a large voluntary staff drawn from the citizen's ranks. The 
engine-drivers and stokers, after giving seven days’ notice, left 
work at the expiration of the night shift on the day followin 
the notice, but the supply of electricity has been maintaine 
without the slightest falling off in pressure, and without asking 
the public to restrict their consumption. Indeed, the station 
on Friday carried its record load of 13,500 kw., compared with 
last year’s maximum of 10,700 kw. The management is con- 
vinced that the works could, if necessary, be kept going per- 
manently under the existing arrangements, as there is a large 
reserve list of volunteers anxious to come in and help as soon 
as there is room for them. 

A somewhat similar condition of affairs has obtained in the 
tramway department, which has been able to maintain a very 
useful service of cars, and it is the work of these two depart- 
ments which has had more than anything else to do with the 
present tendency of the strike to break up. 


THE PHYSICAL SOCIETY’S EXHIBITION 


TH ninth annual exhibition of electrical, optical and other 
роуа apparatus, promoted ye Physical Society of 
ndon, was held on Tuesday at the Imperial College of Science. 
Interesting displays were made by different firms, and the 
experimental demonstrations proved a great attraction. These 
demonstrations included one by Prof. J. T. Morris and Mr. 
J. F. Forrest on the electric arc as a standard of light, and 
one by Prof. J. A. Fleming, F.R.S., of a method of producing 
vibrations on loaded and unloaded strings By imparting the 
waves to the string through a rotary crank driven by an electric 
motor, the phenomena of stationary waves, &c., under different 
About twenty firms were showing 
electrical instruments, including a bold show by the Weston 
Electrical Instrument Co. On this stand the Weston synchro- 
scope proved a source of attraction, while the miniature precision 
direct-current ammeters and voltmeters exhibited remarkable 
sensitiveness and dead-beatness. These neat little moving-coil 
instruments are designed for a variety of purposes, and are 
so small that they may be put in the pocket, while the internal 
construction is quite up to the Weston Со.'в usual high standard. 
The voltmeters read up to 150 volts without the use of resist- 
ances, and the ammeters up to 30 amperes without the use of 
shunts. Another new type of instrument shown was a combined 
illuminated dial ammeter and voltmeter with specially made 
movements for use on electric vehicles. Although new to this 
country, thie instrument, we were informed, has been in ex- 
tensive use in America for some vime past. A large display of 
miscellaneous instruments for all purposes was made by R. W. 
Paul, while the Record Electrical Co., Ltd., showed examples 
of the well-known ‘‘cir-scale’? ammeters and voltmeters. In 
these 3009 of scale is traversed by the pointer. Evershed & 
Vignoles, Ltd., showed the ''Megger" and ‘‘Ducter,” and 
Nalder Bros. & Thompson had on view the latest type of 
“Ohmer” with vibrating reeds, as well as a circuit-breaker 
allowing of fine adjustment on both A.C and D.C. circuite, and 
examples of dynamometer-type instruments. Gambrell Bros., 
Ltd., showed fcr the first time a moving-coil galvanometer, with 
p or mirror, which requires no levelling. It proved to 
e very sensitive as well as robust. The movement is suspended 
below the coil, so that it always remains central, and a very 
small gap is allowable. A 2, mm. deflection per micro- 
ampere with lamp and scale at one meter is obtained. In 
addition, exhibits were made by Isenthal & Co., Ltd.; Elliott 
Bros.; Foster Instrument Co.; Crompton & Co., Ltd.; Cam- 
bridge Scientific Instrument Co., Ltd., who showed the electro- 
static oscillograph devised and perfected by Prof. H. Ho and 
Prof. S. Kotó (ErEcrRICAL ENGINEERING, Nov. 20th, p. 644); 
Synchronome Co., Ltd. ; J. J. Griffin & Sons, Ltd., who showed, 
among other things, an aluminium hot-plate with automatic 
temperature regulation; A. C. Cossor, Ltd., and others. 
irelees apparatus was especially represented by Marconi's 
Wireless Telegraph Co., Ltd., Ludgate Wireless Co., and Muir- 
head & Co., Ltd., who showed the ingenious Heurtley magnifier 
and two sets of Colonel Squier’s '' Wired-wireless'' field appara- 
tus (see ELECTRICAL ENGINEERING, Vol. VIII., p. 302, June 6th, 
1912). Another exhibit which attracted much attention was that 
of Duram, Ltd., which showed the various stages of tungsten 
wire from the ore to the final lamp filament, as carried out by this 
Company in this country. 
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BY PRACTICAL MEN 


RULES. 

QuzsTioNsS: We invite our readers to send us questions, pre- 
ferably on technical problems that have arisen 1n actual practice. 
Questions which we consider of sufficient general interest to our 
readers will etther be replied to under “Answers to Corre- 
spondents,’’ or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com- 
petitive replies in this column. | 

ANSWERS: A fee ој 10s.. will be paid for the answer which 
we consider shows the greatest merit, and 5s. for the one we 
select as second best. Replies should reach this office within 
seven days of the appearance e the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, їп his opinion, the answers 
received do not possess sufficient merit.  Competitora desiring the 
return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on опе side of the paper only, and tf diagrams are sent, 
draw them on a separate west of paper attached to the manu- 
script. Competitors may adopt a “пот de plume," but, both in 
the case of questions and answers, the competttor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's dectston is final. 


QUESTION No. 1,370. 


In modern turbo-generators of large capacity, what is the 
usual percentage of reactance? What are the advantages and 
disadvantages of high reactance?—4A. S. T. I. 

(Replies must be reoeived not later than first. post, Monday, 


December 29th.) 
ANSWERS TO No. 1,368. 


I am putting in motor drives in a sawmill, and should be glad 
of an idea of the sizes of motors required. One is to drive 
countershafting with five circular saws on (all push benches 
without power feed), one 48-in. saw, three 36-in. saws, and one 
40-in. saw; and the other to drive two horizontal frame saws 
and friction hauling gear. 
current and are to run at about 800 r.p.m.—F. Н. О. 


The first award (10s.) is given to '' A.G.R."' for the follow- 
ing reply :— 

In reply to “Е. Н. G.'s" inquiry, I should like to point 
out that the power taken by the various machines will vary 


between very wide limits, according to the class of wood to. 


be cut, and that as he does not state the conditions, only 
average figures can be given. To quote a few examples of 
actual machines will give ‘‘ Е. Н. G.” an idea of the variation 
in power taken in cutting different woods :— 

(а) A circular saw of 56-in. diam. cutting yellow pine 11 in. 
deep at 20 ft. per min. took 29 h.p. running light, and 18 h.p. 
with load on. These figures do not include the power taken by 
the shafting and motor which was about 5:8 h.p. 

(0) Saw-mill circular saw (to take 60 in. diam. saw) driven by 
a 50-Ь.р. 600-r.p.m. shunt wound motor through a belt. Speed 
ine from 10 in. to 17 in. 


of saw 750 r.p.m., cutting damp pitch 
ax. 36 h.p., min. 21 b.p., 


thick (average 14 in.). Power taken : 
mean 26 h.p. 

(c) Circular saw 55 in. diam. cutting cross-cut Lignum Vito 
9} in. deep by 18 in. long took 2-5 h.p. running light, and 7 h.p. 
with the load on. The figures do not include power lost in 
shafting, &c., which amounted to approximately 57 h.p. 

(d) Circular saw 32 in. diam. cutting yellow pine 11 in. deep 
at 7 ft. per minute, took 1:4 h.p. running light, a maximum of 
9:5 h.p. and a mean of 6:9 h.p. with load on, exclusive of power 
lost in motor and shafting, &c., which was 3:6 h.p. 

Referring now to the case under consideration, the following 
table shows approximately the average power which will be 
taken by the various machines (exclusive of power lost in 
shafting) :— 


Machine. Н.Р. running light. П.Р. with load on. 
56-1п. circular saw 2:4 16:0 
40-in. M 3:0 20:0 
48-in. " 43 28:0 


The total h.p. will therefore be :— 


For 1-48-in. circular saw ... 28 
99 5—56-1п. 99 
ee 1-40-1n. ++ 


Allow for h.p. lost in shafting ... 


Total ... 


no 
=| Ф| ve 
то тш omms 
ч vs wut 


The motors will be for continuous | 


Allowing that the machines will not be working at a 
maximum rate at the same time, a 100 h.p. 800 r.p.m. shunt- 
wound motor could be used. The efficiency of such a motor 
would be about 92 per cent., so that the power taken from the 
supply mains would be 81 kw. With reference to the second 
part of the question, a figure for the power taken by the 
friction hauling gear can hardly be given with any accuracy 
without knowing the actual conditions of operation, &c. The 
power required for a horizontal frame saw of average size 
would be about 4 to 5 h.p., exclusive of the power required 
for the shafting. 

The second award (5s.) is made to ‘“ W. He,’’ who writes as 
follows :— 

There is scarcely sufficient information in the question to give 
a really accurate estimate as to the power required by the various 
saws, as no details are given as to the type of saw, whether 
"cross cut" or ''swage," nor is there anything to state the 
kind of wood to be worked. We will assume that ordina 
cross-cut saws are to be installed, and that ordinary soft чоч 
are to be worked. The powers required by the various вама 
would be as follows :— 

A 48-in. cross-cut saw requires 13 b.h.p. 

5—36-1п. cross-cut saws require 50 b.h.p. 

1-40-in. cross-cut saws require 11 b.h.p. 


Thus making a total b.h.p. of 54. 


It will probably be correct to state that there will never be 
more than four saws working simultaneously; thus if we install 
a 40-45 b.h.p. motor running at a speed of 800 r.p.m., and 
driving on to the countershaft by means of belting, this should 
give all the required power. The most: suitable type of motor 
would be a shunt-wound machine fitted if necessary with com- 
mutating poles. It should be noted that for driving saws 
singly, a slightly compounded motor should be used, in order 
to obtain some flywheel effect, but in the case of group drive 
this is hardly necessary. The motor should be of the ‘‘drip 
proof’’ or ''pipe ventilated type," with dustproof bearings. 
This class of motor is much Тош than a totally enclosed 
machine would be. 

With regard to the other motor required for driving two 
horizontal frame saws, and also for supplying power to a 
friction haulage gear, no details are given as to the purpose 
of the haulage gear, so we will assume that 5 h.p. would be 
required for this purpose. This will, of course, be a very 
intermittent load, and might well be taken care of by the 
overload capacity of the motor. The two frame saws will 
require from 20 to 25 h.p. each, thus making a 40-50-h.p. motor 
suitable for the purpose. If, therefore, we install a 50-b.h.p. 
motor running at 800-r.p.m., this will be sufficient to take care 
of the 5 h.p. required for the haulage gear. This motor would 
also be of the “гір proof” or ‘‘pipe ventilated" type, with 
dustproof bearings. Tn case any unusual woods are to be worked, 
the following figures should be of interest. Ordinary hard 
woods would require about 20 per cent. more power than those 
stated above, and extremely hard woods would require from 
60 per cent. to 100 per cent. more power. Swage saws would 
require about 24 times as much power as the cross-cut вача 
mentioned above. 


Power Supply across the Sea.—While the supply of power to 
Copenhagen from Trollhatten, Sweden, is still under discussion, 
a second and similar scheme for the supply of power acroes 
the Skagerrak has been mooted. According to the Elektro- 
technische Zeitschrift, the scheme involves the development of 
& water-power near Christiania, Norway, and transmission by 
submarine cables across the Skagerrak to the northern district 
of Jütland, Denmark. 

Annual Dinner of the Scottish Local Section of the I.E.E.— 
The principal guest of the annual dinner of the Scottish Local 
Section of the Institution of Electrical Engineers on Thursday 
last was Lord Rosebery. Mr. J. A. Robertson, Chairman of 
the Section, presided, xp ANT by Mr. James Lowson, Vice- 
Chairman, and Mr. W. P. M'Whirter, Past-Chairman, and a 
number of other notable men were present. Mr. A. Bruce 
Anderson proposed the Imperial Forces, end in replying Com- 
mander Acklom referred to the many uses of electricity in the 
Navy, and Sir George Beatson replied for the Army. Sir J. Ure 
Primrose proposed the Houses of Parliament, and the speech 
of the evening was the reply of Lord Rosebery, who proposed 
an amusing scheme for voting electrically at Parliamentary 
divisions, and touched on a number of general subjects, regrettin 
the ruinous competition in national expenditure and the radial 
invasion of personal liberty by present-day legislation. Mr. 
D. T. Holmes replied for the House of Commons, and the toast 
of the City of Glasgow was proposed by Dr. S. Z. de Ferranti, 
and responded to by Lord Provost Stevenson. The toast of the 
Institution was proposed by Bishop Campbell, and replied to 
by Mr. W. Duddell, F.R.S., and the final toast was “The 
Scottish Local Section," proposed by Mr. J. E. Kingsbury, and 
replied to by the Chairman. During the evening a presentation 
of a gold watch was made to Mr. J. E. Sayers, with a diamond 
pn for Mrs. Sayers, on the occasion of the retirement of Mr. 

ayers from the Secretaryship of the Section. 
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A “No Trouble” 
Remote Control 
Switch 


SPECIFY 


IGRANIC 


CLAPPER and 
CONTACTOR TYPE. 


IGRANIC ELECTRIC Co. Ltd. 
- LONDON and BEDFORD. 


THREATENED STRIKE OF ELECTRICAL WORKERS 


Men's Reply to Masters · 


HE Electrical Trades Union has replied to the letter from 

the Londen Electrical Masters' Association, given on p. 696 
of our last issue. Following the receipt of this letter, a meeting 
was held on Monday, when the following resolution was 
passed :— 

“This meeting of members of the Electrical Trades Union 
instructs the London District Committee that they cannot accept 
the terms of the letter of December 8th from the London Elec- 
trical Masters' Association, and cannot enter into negotiations 
excepting the questions to be discussed by the suggested confer- 
ence are dealt with on their merits, without any previous con- 
ditions being exacted and without prejudice.”’ i 

This resolution has been communicated to the masters, and 
in an accompanying letter it is stated that the suggested con- 
ditions contained ın the masters’ communication have never 
before been put to or agreed upon by any workmen’s associa- 
tion previous to the questions at issue being discussed. We 
understand that the only dissentients from the above resolution 
were those who desired immediate action to be taken. 


We have received the following letter from Mr. J. Potter, 
London District Secretary of the Electrical Trades Union. The 
statements he makes are in direct conflict with those made to 
our representative last week by Mr. Duncan Watson himself :— 


‘Dear SIR, 

“I notice in last week's issue of your journal that a report 
is given of the strike which has occurred at the new buildings 
which are being erected for the Pearl Life Assurance Co. in 
Holborn, together with an interview with Mr. Duncan Watson 
who is the Contractor for the electrical installation of the 
premises. The statements contained therein are fraught with 
е inaccuracies, though the responsibility does not rest 
with you. 

“А stranger reading your report would reasonably believe 
that Mr. Watson is one of the most fair and impartial of 
employer but our experience has been entirely to the contrary, 
in fact I do not think it any exaggeration to state that he has 
given us as much trouble to obtain for our members reasonable 
conditions, as any other two Contractors in London. Two 
years ago Mr. Walson was not paying to his wiremen more 
than 9d. an hour; I am given to understand a considerable 
number were receiving less. At that time several of. his men 
joined the Union with the hope of securing an improvement in 
their conditions and we reported the firm to the Home Office 
in connection with the contract at Wormwood Scrubbs Prison, 
with the result that one of the men at least had a sum con- 
siderably in excess to that stated last week refunded to him. 
This apparantly did not suit Mr. Watson, who informed the 
members of the Union that he would refund all the monies 
they had paid if they would sever their connection with us; if 
. not they would have to leave his service, several remained 
with us. 

"Later, having previously approached the Pearl Co., with 
regard to the contract, we hear that Messrs. Duncan Watson 
& Co., were to do the work on the building in Holborn, and 
that he was paying lesser rates than those obtaining with the 
reputable firms of the Metropolis. Negotiations ensued with 
the Assurance Co., the Architect, and Mr. Watson, but owin 
to their protracted character a considerable portion of the wor 
was completed before the latter gentleman could be induced to 
pay a maximum with him, of 94d. an hour, and that only 
occurred a few months back. Since then we have approached 
the men to join with us, but the previous experience seemed to 
be a barrier, so our General Organiser secured a letter from 
Mr. Watson stating they could decide for themselves. In order 
to counteract this letter Mr. Watson convened a meeting of 
his men in his own time at his Office, which was addressed by 
Mr. Pulvermacker, one of the principals of the firm. 

‘During the afternoon I received information that this meet- 
ing was taking place, attended, and sent in the information 
that I was there. It was certainl 
whether they would hear me, and it is certainly humerous that 
Mr. Pulvermacker had hardly disappeared round the corner 
before they invited me up to the room. Having addressed them 
for about half an hour and answered quite a volume of ques- 
tions, Т also left. On a secret ballot, twenty-one out of twenty- 
three present decided to join, one remaining neutral, and one 


left to the men to decide. 


only hostile to the Electrical trades Union, the vote being taken 
when I was not present. | 

‘This result was not anticipated, for a further meeting was 
called, Mr. Watson with his Engineers being present. At this 
meeting I am given to understand the men were told, ‘that they 
were to decide for themselves whether they would join the 
Union, but they must clearly understand that there would be 
a breach in that confidence which had existed in the past, which 
might never be healed,’ and to use a vernacular phrase ‘that 
done it. Personally I think these men bear a very strong 
resemblance to sheep, and one of their number confessed they 


id. 

Ор to that time поё one of Mr. Watson’s employes had ever 
received more than tenpence an hour, these being charge hands, 
the wiremen with very few exceptions more than ninepence, 
shortly after these men received an increase of one halfpenny 
an hour. 

‘‘Our members contend that the Electrical Trades Union has 
been largely responsible for this result, and that they have a 
just claim in demanding that these men should bear their burden 
of the responsibility, and that can only be done by their joining 
the organisation, therefore they have refused to work wit 
them. 

Yours faithfully,* 
J. Porrer, 
District Secretary.” 


Work is proceeding upon the Pearl Assurance building, 
alfhough none of the strikers have resumed. 


CORRESPONDENCE 


ELECTRIC CIRCUIT THEORY AND CALCULATIONS. 
To the Editor of ELECTRICAL ENGINEERING. 


SiR,—I thank you for the review of the above book, which 
appeared in your issue of the llth inst. At the same time, I 
should like to be allowed to comment on the following two 


` observations made by your Reviewer :— 


(a) “Ваё little space is devoted to the magnetic circuit.” 

(б) “It seems wrong to assume that the reader is more likely 
to have a knowledge of elementary electricity and magnetism, 
and yet not know how to multiply and divide decimal fractions. ` 

As regards (a), I was not aware that any space at all had 
been given to the magnetic circuit. There is certainly not a 
single numerical example relating thereto, and this omission is 
intentional; for, as stated in the Preface, ‘‘the magnetic circuit, 
which concerns design work more than installation work, is 
пого altogether." Your Reviewer might have pointed out 
the advantage of this procedure. 

As regards (b), your Reviewer ought to know that there are 
plenty of what might be termed ''ordinary electrical workers ” 
who would be quite at sea with decimals, It would have been 
more effective had he expressed an opinion on the Arithmetical 
Section as a whole, which had considerable care devoted to its 
44 pages. It is not supposed that every reader will want to 
read this section, but it 1s there for those who do. 

Further, as regards ( b), I do not think it illogical to assume 
that some readers might have an elementary knowledge of 
electricity and magnetism and yet not be au fait with the 
matters dealt with in the Arithmetical Section, which, by the 
way, extend a good deal beyond the multiplication and division 
of decimals. It is specifically pointed out in the Introduction 
that those who have not the aforementioned knowledge should 
en ey acquire it. 

I should like to say, in conclusion, that the contents of the 
book are founded on fairly intimate knowledge of what is 
required by its intended readers, and also that it has been 
exceptionally well received by teachers of wide experience. 

I am, sir, 
Yours faithfully, 


Perren МАҮСОСК. 
West Norwood, December 13th. 


[The main duty of a reviewer is to make clear the scope of 
the book he is reviewing, and to let it be understood to what 
class of readers it will be useful. This, in our opinion, he has. 
done with accuracy and discretion; our readers, after perusing 
Mr. Maycock’s long letter in addition, will now possess the 
fullest possible information.—Ep. E. E.J 
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[ELECTRICAL ENGINEERING” PATENT RECORD | 


(This Patent Record ss compiled by our own Editorial Staff and 4s Strictly Copyright.) 


Specifications Published December lith, 1913 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 

26.548/12. Incandescent Lamps. J. К. Quatn. The filament 
is wound in a helical groove on a silica core mounted in the 
lamp socket. Filament breakage is said to be reduced. One 
figure. 

26,726 /12. Course Recorders. E. C. VILLIERS. А magnetic 
wheel works over the surface of an iron plate to which it is 
attracted. The direction of this wheel is taken from the compass, 
and the speed is taken from engine, propeller, road wheels, &c., 
as convenient. Four figures. 

29,268/12. Unidirectional H. P. Discharges. O. J. and L. 
Lopcr. Vacuum valves and a mechanical interrupter are con- 
nected in series in the secondary circuit of an induction coil. 


The valves are isolated by the interrupter, except at special 


moments in the cycle. Three figures. 

5,864/15. Heating Elements. A. C. МісніЕ апа R. A. S. 
Pacrr. Spiral or straight flexible wires are drawn into tubes 
of fused silica or other refractory material bent into tortaous 
curves by means of gaseous or liquid suction and pressure with 
or without mechanical vibration. Nine figures. 

5,173/13. Magazine Arc Lamps. А. E. SPENCER and JOHNSON 
& Puirties. The feeding tappets traverse a path at a slight 
angle to the longitudinal axis of the carbons in the magazine. 
The carbon about to come into operation is guided so as to 
become inclined to the remaining carbons, and to displace the 
burning carbon till it assumes its normal position. Two figures. 

6,192/15. Synchronising Clocks by Wireless. R. L. vers 
OnpoNs. А selection is made from the signals received by a 
station, depending on their duration and the intervals between 
them. The circuit of an electromagnet is closed by each signal 
and controls a second electromagnet. The switch contacts remain 
closed for a certain time after the first electromagnet ceases to 
be energised, so that signals separated by a shorter interval than 
that for which the contacts are closed result in an uninterrupted 
current in the second electromagnet. Five figures. 


Specifications Published To-day 


The following Patent poe tions will be published to-day, and 
will be on sale at the atent Office Sales Branch, 25, Southamptona 
Buildings, London, W.C., at the price of 8d. each, post free. 

Names ín italics indicate communicators of inventions from abroad. 

Summaries of some of the more important of these patents will 
appear in our next issue. 


Distributing Systems, Cables and Wires, Insulating Materials, 
&c.: B.T.-H. Co. (C. E. Co., U.S.A.) [Resinous and wax-like 
condensation products] 24,254/12; Waters [Protective systems] 
26,961/12; B.T.-H. Co. (A.#.G.) [Control systems] 27,236/12; 
Martyn [Grips for wires] 78/13. 

Dynamos, Motors and Transformers: B.T.-H. Co. and 
WHITAKER [Rotary converters] 26,680/12. 

Electrometallurgy and Electrochemistry: KreNpaLL [Treatment 
of alkali chlorides} 26,896/12; Siemens & Hatcsxke [Electrolysis 
of halogen alkalis] 18,102/15; Soc. ANON. LOxHYDRIQUE 
Fraxcaise [Industrial electrolysis of water] 18,818/13. 

Heating and Cooking: Unit ENGINEERING Co. and Brown 
[Water-heaters] 759/15; Anmrri [Heaters] 10,289/13; Marks 
AM Frary & Clark) 10,579/15; Јохс [Food-warmers] 
8,592 / 13. 

Ignition: Von KLaEpEN [Conductor for explosive charges] 
17,261 /13. 

Incandescent Lamps: FourLER, 5,209/13; Precuatr [Connect- 
ing filaments to leading-in wires] 13,406/13. 

Storage Batteries: Wackwiiz [Grids) 15,719/13. 

Switchgear, Fuses and Fittings: MIDDLETON, BAKER, FARNDON 
and Morris [Motor starters] 26,912/12 and 24,054/13; B.T.-H. 
Co., Asu and Watson [Automatic slip regulators for induction 
motors} 27,011/12; Lepvc [Permutation switch for bolts, 
alarms, &с.] 27,609/12; [Bolts for locks] 27,610/12; B.T.-H. Co. 
(G. E. Co., U.S.A.) [Switches] 4,835/15; B.T.-H. Co. (A.E.G.) 
[Fuse plugs] 5,525/15; RascH [Switches} 8.665/13; POLLAK 
[Pressure regulators and switches combined} 15.950/13. 

Telephony and Telegraphy: AnrrwEvER (Telephony) 7,221/13; 
SIEMENS Bros. (Siemens d Halske) [Telephony] 12.566/15; 
Meyer [Telephone table instruments] 14,780/13; SIEMENS & 
HatskF [Relay] 17,137/15. 

Miscellaneous: GinBoNs and Braker [Control of bulkhead 
doors] 19,192/12; Aron, WIENER and X.L. Evectric Co. [Clocks] 
19,257/12; Peprrsen [Variable speed gearing] 26,760/12; Evans 
(Deutsche Maschinenfabrik A.-G.) [Pulley block) 28.665/12; 
StockpaLe [Burglar alarms] 1,764/13; Wirsow (Wilson) [Lock 
position indicator for railway carriages] 9,195/15; DonRicoT 


[Tracker bars for musical instruments] 13,546/13; Carn ZEISS 
[Lighting system for cinematographs] 17,245/13; SENFFTLEBEN 
[Submarine mines] 17,441/13. 


The following Specifications are open to Inspection at the Patent 
Office before Acceptance, but are not yet published for sale. 

Distributing Systems, &c.: KETTERING [Selective distributing 
systems] 7,545/15; Lec [Utilisation of oscillating current energy] 
24,458/13. 

Electrometallurgy and Electrochemistry: CHEMISCHE FABRIK 
уох HEYDEN А.-С. [Alkali metals and alloys) 25,957/13. 

Incandescent Lamps: Deutscne  GasaLÜHLICHT А.-С. 
(AUERGES) [Bulbs with reflector] 15,560/13. 

Instruments and Meters: Leevs, 25,716/13 and 25,717/13. 

Telephony and Telegraphy: Soc. Manivs, Latour ЕТ CIE 
[Frequency transformer for wireless) 26,934 / 13. 

Traction: FRENCH WrsriNGHoUsE Co. [Railway signalling] 
22,029] 13. 

Miscellaneous: Orro [Dirigible torpedoes) 24,802/13; CLERC 
[Clocks] 25,977/13; GrossHeintz [Artificial daylight} 26,117/13; 
POETZELBERGFR [Musical key instruments] 26,388/13; SIEMENS 
& Haske [Rivetting) 27,050/13. 


Applications for Amendment of Specification 


7,689/02. A.C. Track Circuit Signalling. J. В. Srrvste. 
The Union Switch & Signal Co., of Pennsylvania, has made 
application for permission to amend this specification on the 
ground that ''certain of the claims in their present form contain 
subject-matter which is anticipated.” 

4,677/06. Enclosed Flame Arc Lamps. А. BroNpEL The 
porate is seeking leave to amend the specification in order ‘о 
imit the scope of the patent.” The gases are drawn immedi- 
ately after their formation through an opening round the arc, 
and are returned, after purification through a lower co-axial 
opening, so that the rising gases directly surround the arc. 


Amendments made and Allowed 


11,575/12. Automobile Control. M. L. WHITFIELD and C. C. 
Cowan. As a result of the extended investigation under 
Section 8 of the Act, a disclaimer has been inserted in this 
specification, which deals with a petrol-electric driving system. 


Opposition to Grant of Patents 


3,878/12. Shaft Rotation Indicators. P. R. Kerrie and 
H. M. R. Марріск. The Comptroller has allowed the grant of 
the patent in spite of opposition. The invention relates par- 
ticularly to the indication on a ship’s bridge of the direction of 
rotation of the main propeller shafting. 

5,692/12. Shaft Rotation Indicators. J. C. CLARKE and 
CHADBURNS (Suir) TELEGRAPH Co. This patent, which has a 
similar object to the one above, was also opposed, but has been 


allowed. 
Expiring and Expired Patents 


The following Patents expire during the current week, after a 
life of fourteen years :— 


25,186 of Dec. 19th, 1899. Receiving Aerial Circuits for Wire- 
less. С. Marconi and the Marconrt Co. The specification refers 
back to patents Nos. 12,326/98 and 6,982/99. The primary of 
an induction coil is connected between the aerial and a con- 
denser. The detector is connected across the outer ends of the 
secondary, which is wound in two parts, while a local circuit 
is connected across the inner ends. 

29,546 of Dec. 21st, 1899.  Perforators for Automatic Telegraph 
Transmitters. A. S. FRAMPTON and Е. L. MUIRHEAD. А con- 
struction is given by means of which the accurate lateral 
adjustment of the position of the base plate that carries the 
punch-block relatively to the spur wheel is obtained. А feature 
is that the punches are easily removed and replaced. 


The following are the more important Patents that have become 
void through non-payment of renewal fees. 


Switchgear, Fuses, and Fittings: [R. Happan (Elec. Device 
Co., U.S.A.) [Motor controller which cannot be moved forward 
faster than at a predetermined rate] 18,744/02. 

Traction: О. Вӧнм and R. MenckHorr [Changing vehicle 
batteries] 17,549/01; E. W. Hart and W. P. DunTNALL [Electric 
transmission system for self-contained vehicles] 17,248/05; W. S. 
Hamm [Railway signal lamps] 2,375/07. 

Miscellaneous: J. Watkinson and A. E. Payne [Combined 
carbon and metal resistances] 19,2194/06; E. KruPATHY and C. 
Bercer [Control of torpedoes and submarine mines] 18,025/08; 
H. BAUMGARTNER [Lift type apparatus to prevent sea-sicknees 
on ships] 18,062/08. 
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| ELECTRIC TRACTION NOTES | 


The New York Central and Hudson River Railroad has 
recently ordered six 600-volt locomotives weighing 110 tons 
each. They will be able to develop 2,000 h.p. continuously 
or 2,600 h.p. for one hour. These figures are equivalent to 
a tractive effort of 14,000 lb. at 54 m.p.h. continuously, or 
20,000 ib. at 49 m.p.b. on the one-hour. rating. Thus trains 
weighing over 1,000 tons can be worked continuously. There 
are eight two-pole gearless motors, insulated for 1,200 volts, 
each driving one axle. The frame is of the articulated type 
with bogey guiding trucks at each end. The motors are 
provided with forced air ventilation. Ten similar but slightly 
less powerful locomotives are already in use. 

The Board of Trade has called the attention of the Tram- 
ways and Light Railways Association to the following source 
of danger which may arise in tramcar controllers :—In the 
case of a recent accident, caused by a car getting out of 
control on a falling gradient, it was subsequently discovered 
that the insulation of one of the controller leads had become 
chafed in such a way that if contact took place with an 
adjacent (No. 3) terminal at the bottom of the controller, 
a short circuit across both armatures would be created, and 
the magnetic brake would thereby be rendered inoperative. 
The ordinary tests made before the car was put into service 
failed to detect any such short-circuit, but it was subsequently 
proved by trial on the ground that, Swing to vibration or 
some other cause, contact did take place, with the result that 
a short-circuit of the nature mentioned above was established. 
The Association proposes to form a small special committee 
to go into the matter. | 

In giving its assent to a double-deck form of trolley "bus 
for the Brighton to Hove scheme, the Board of Trade has 
stipulated that the vehicle must have an overall width not 
exceeding 7 ft. with a 10-in. ground clearance. The Hove 
Corporation suggest that the Brighton Corporation should use 
the vehicle on a trial route before finally adopting it. 

There is some talk in financial circles of a rearrangement 
of the capital of the Underground Electric Railways Co. and 
the other companies affiliated with it, now that practically 
all the amalgamation schemes and agreements have been put 
into force, in order to bring into line the various classes of 
shares which now exist, with a view to putting the whole 
position on а more equitable basis. — . | 

Although not of a directly electrical nature, an interesting 
development has taken place in connection with the Oxford 
electric tramway dilemma. The Council does not appear 
anxious to take any immediate steps to secure the penalties 
from the National Electric Construction Co. which it can 
claim under the Acts of Parliament, neither has any agree- 
ment becn made between the Council and the company as 
to running the tramways. In the meantime a service of 
motor omnibuses has been placed upon the strects, in spite 
of the fact that the Council has refused to license them. 
Curiously enough also in this case, the Council does not scem 
anxious to take legal proccedings against those responsible 
for this “illegal ” "bus service. 

The Municipal Tramways Association is convening а con- 
ference of metropolitan tramway authorities with the view 
of formulating some scheme whereby the recommendations 
of the House of Commons Committee on Motor Traffic тау 
be put into force. 

The Highways Committee of the L.C.C. recommends an 
expenditure of £750 on the preliminary work of preparing 
plans, &c., for linking up the tramway system, and doing away 
with all ' dead ends." 


TELEPHONY AND TELEGRAPHY 


(INCLUDING WIRELESS) 


— —— 


The following details of the Constantinople telephones taken 
from the Zeitschrift für Schwachstromtechnik are of interest. 
The payments to the Turkish Government will comprise 15 
per cent. of the total receipts, and also 14s. per mile of 
telephone line, while the Government have the right to 
purchase the undertaking after a period of ten years. The 
Company can employ. non-Turkish officials and engineers for 
the first ten years only, and the Government can demand 
the establishment of a school of telephone engineering in 
Constantinople or the sending of suitable members of the 
Government staff to Europe for instruction. On account of 
the several languages spoken in Constantinople, every ex- 
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change official must speak at least turee—French, Turkish and 
Greek—and other officials speaking the English, German, 
Armenian and Slav languages will be stationed in each ex- 
change. The number of contracted subscribers has reached 
3,000 already, of which one-quarter are private subscribers. 

The Elektrotechnische Zeitschrift announces that the long- 
distance Pupin-coil (ELECTRICAL ENGINEERING, July 18th, 
1912, p. 410, Vol. VIII.) telephone line between Berlin and 
Milan is completed, and is undergoing trials under the super- 
vision of representatives of the three Governments interested, 
namely, Germany, Switzerland and Italy. Direct connections 
will also be made between Milan and Zurich and Basle by the 
Swiss Government. 

Negotiations are in progress for the purchase by the 
Egyptian Government of the business of the Telephone Co. 
of Egypt, Ltd. The purchase price would be about £1,800,000. 
The Company's network comprises nearly 80,000 miles of 
line, of which 7,150 miles are ih Cairo. 

The last of the series of lectures on Wireless Telegraphy 
which Mr. J. St. Vincent Pletts, A.C.G.I. (Chief of the 
Patents’ Department, Marconi’s Wireless "Telegraph Co., 
Ltd.), has been giving at the City & Guilds (Engineering) 
College, took place last Thursday. The chief subjects dealt 
with were directive aerials and wave meters. The best kind 
of directionable receiver, said the lecturer, is that type first 
used by Dr. Hertz, and the best transmitter is that in which 
two aerials, half a wave-length apart, are used. However, 
as the wave-length is usually very great, this scheme is not 
possible, but as an approximation the bent aerial is used. 
For direction finding two triangular-shaped aerials аге 
frequently employed. These are arranged at right angles,- 
and the fields due to each are combined. The secondary coils 
are turned on a vertical axis until the strength of the signals 
is à maximum, and the direction of the signals inferred. The 
directive acrial has also enabled duplex working to be effected. 
A receiving and transmitting aerial are erected at each station, 
and balancing aeriuls are added to each receiving aerial with 
appropriate connections, so that the transmitting aerial at 
one station does not affect the receiving aerial at the same 
station. The necessary distance between the aerials at each 
station is roughly inversely proportional to the difference 
between the two wave-lengths employed. The Einthoven or 
single-string galvanometer is often used for receiving, as it 
has a high natural period, and consequently atmospheries do 
not spoil the readings. The lecturer then dealt with the mathe- 
matics of the wave meter, and showed that if 5 is the decre- 
ment of the aerial circuit, and 8, is the decrement of the 
wave meter, then (5--5,) = *(1—A?/A,*) / C?/(C? max —C?). Two 
readings are necessary—one when the circuits arc in tune, 
and one when they are out of tune. The currents in these 
A is the wave-lencth indicated 
by the wave meter when the circuits are in tune, and А, when 
they are out of tune. If the difference between the two 
readings is very small, then instead of (1—A?/A,2) we can 
substitute 2(1—A/A,). It is advantageous generally to use 
the former, as by the use of & thermal junction and unipivot 
galvanometer readings proportional to the square of the 
current are obtained, and if the second reading is half the 
first, then V C?/(C?,4, — С?) becomes unity. In conclusion, 
Mr. Pletts pointed out the multitudinous duties of a wireless 
en@neer in undeveloped countries, and indicated the great 
possibilities for advancement for those taking up wireless 
work and prepared to go abroad. 

The Consul-General for the Argentine in London announces 
that all ships entering or leaving Argentine ports with fifty 
or more persons on board must in future possess a wireless 
telegraphy installation under the charge of a competent 
operator. The range of the apparatus for occan-going vessels 
is to be not less than 310 miles. 

According to the Elektrotechnische Zeitschrift, wireless 
communication has been attained between the station at 
Brussels and that at Boma in the Belgian Congo, a distance 
of 4,000 miles. : 


Birmingham & District Electric Club.—Mr. W. Y. Anderson 
has been appointed President, and Mr. W. Fennell, of Wednes- 
bury, Vice-President. * 

Electric Ambulance Service for London.—We referred recently 
to the scheme of the Metropolitan Asylums Board for maintain- 
ing an electric ambulance scheme throughout their area, similar 
to that now in operation in the City of London. This, of course, 
necessitated the Board taking control of the scheme so far as it 
affected the area of the London County Council, but this does 
not commend itself to the latter body, and a report bv the 
General Purposes Committee seeks instructions to prepare a 
scheme for dealing with the L.C.C. area separately from the 
area outside the County which comes within the district of the 
Metropolitan Asylums Board 
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CATALOGUES, PAMPHLETS, &c., RECEIVED 


FITTINGS.—The Edison and Swan United Electric Light 
Co., Ltd., have issued a new illustrated catalogue of fittings, 
which ie a fine production, and contains particulars of the most 
up-to-date styles and designs. The letterpress is printed both 
in English and French, and the list shows a varied range of 
designs and prices to suit all requirements of fancy brackets, 
drop pendants, table standards, floor standards, hall lamps, 
bedroom pendants, &c., as well as a distinguished and wide 
range of electroliers and semi-indirect lighting fittings all well 
illustrated. We are informed that delivery of any fitting listed 
can be had within one week from receipt of order. A copy 
will be sent to electrical contractors, supply companies, show- 
rooms, &c., ee free on «шошо 

SCHOLEY’S MAGAZINE.—The December issue of the in- 
teresting little magazine brought out by Scholey & Co., Ltd. 
(151 Queen Victoria Street, E.C.), contains among other items a 
biographical notice with portrait of Mr. A. L. C. Fell, chief 
officer L.C.C. Tramways. Special articles deal with electric 
lifts, domestic vacuum cleaners, and tool steel gearing. 


Readers desiring copies of catalogues or pamphlets should 
apply to the firms in question, referring to the notice in 
“ Electrical Engineering." 


CHRISTMAS PRESENTS.—A booklet with this title, issued 
by the Electric Supply Publicity Committee, describes numerous 
ectrical appliances suitable for seasonable gifts in an attractive 
way. 
METERS.—We have received from the Allgemeine Elektrizitáta 


Gesellschaft an interesting and very well illustrated pamphlet, 
in German, describing the latest patterns of ampere-hour meters. 


Maschinenbau A.-G. (Dessau, Germany) deals exhaustively with 
the construction and fitting of ''Bamag"'' ball bearings and 
“Вата” guide реу with guide rollers on ball bearings for 
all positions and for different powers. The balls and races 
set themselves automatically in a position perpendicular to the 
shaft, and they are either built up in a movable ring which is 
spherical on the outer edge, or in a movable housing. To pro- 
tect a line of shafting from lateral motion, a ball bearin 
is placed by the driving pulley. The adjusting ring is so fitte 
into the body or housing of the bearing that it has no lateral 
motion. This thrust bearing, however, can only be used if the 
lateral pressure is small, otherwise a special bearing is neces- 
sary. The representative for the north of England and Scotland 
is Mr. C. A. Matthews (22 Bridge Street, Deansgate, Man- 
chester). 

CALENDAR.—The wall calendar of the D.P. Battery Co. is 
always artistic, and this season bears a fine coloured repro- 
duction of a picture of Haddon Hall. 

MAZDA HOUSE NEWS.—The December issue of this lively 

eriodical of the British Thomson-Houston Co., Ltd. (Mazda 

ouse, 77 Upper Thames Street, E.C.), illustrates a number of 
cases of efficient and effective illumination, gives interesting 
information to contractors, and is enlivened by many quaint 
flashes of humotr. 


RECORDING INSTRUMENTS 


A FINE new catalogue of recording instruments has just 
been issued by Siemens Bros. & Co., Ltd. (Woolwich). 
The ink recording instruments—ammeters, voltmeters, watt- 
meters—are now made in two sizes, with the paper strip 
70 mm. and 120 mm. wide respectively, the former with roll 
chart only and the latter in forms with drum and roll charte. 
In the last-mentioned form there is greater variety of types 
of movement, and frequency and phase indicators are made, 
as well as ammeters, voltmeters, and wattmeters, for continu- 
ous and alternating currents. A very important feature of 


Fic. 1.—SMaLL PATTERN RECORDER. 


ELECTRICAL SUPPLIES.—New catalogues in small leatlet 
form dealing with steel conduits and fittings, rubber cables, 
and novelties in signs and illuminations for Christmas, are to 
hand from the Electrical Co., Ltd. (122-124 Charing Cross 
Road, W.C.). 

ACCESSORIES.—We have received a сору of the latest cata- 
logue to be issued by J. and H. Grevener (40 Southwark 
Street, S.E.). A very considerable range of wiring accessories, 
including bayonet and Edison screw lamp-holders, key and 
*pull-chain" switch lamp-holders, switches, adapters, and cut- 
outs is listed. We also note some lamp-holders for ` use 
with illuminations and temporary wiring generally, as well as 
some of the less common bayonet lamp-holders for special pur- 
poses. Combined aluminium lamp-holders and shades are among 
the other fittings listed. 


BALL BEARINGS.—A catalogue from  Berlin-Anhaltische 


Fic. 2.—MovtEMENT Or FERRARI'S ALTERNATING 
CURRENT RECORDER WITH PARALLEL PEN MOTION. 


Fic. 3.—Movine Сои, RECORDER WITH 
Drum CHART. 


all these recorders is that the curves are traced in rectangular 
coordinates, greatly facilitating integration when required. 

One form of the new small-sized instrument is shown in 
Fig. 1. It will be seen that the movement is provided with 
a vertical spindle. The pointer is curved at its front end, 
and its point describes a circular arc. The paper from the 
spool passes through suitable guides, which cause it to 
coincide with this arc on the line where the pointer bears 
upon it, and to become flat again at a distance of about 
6 in. from the pointer. Hence, without any special arrange- 
ments, the division of the charts follows the same law as 
the natural scale of the instrument; the vertical spindle is 
also of advantage in reducing friction. 

In the larger instruments the rectangular co-ordinates are 
obtained in a different way. A horizontal spindle movement 
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is employed with a special parallel motion for giving a straight 
line motion to the pen. An example of a continuous-current 
moving-coil recording ainineter with drum chart, shown in 
Fig. 3, makes this clear, and the linkages and slide at tho 
top can be seen even better in Fig. 2, which illustrates the 
movement of a Ferraris or induction-pattern instrument for 
alternating current. А large variety of forins of instrument 
in different cases are listed with many useful accessories. 
For circuits where there is extremely rapid variation of current 
a form of recorder is employed where a periodic spark punc- 
turing the paper replaces the pen and eliminates pen friction. 

Complete outfits of recorders on boards or in cabinets are 
made up for special purposes, including tramcar testing. 
The list also includes full particulars of the Siemens-Blondel 
oscillograph. 


THE RODOLITE HEATER 


W E illustrate in Fig. 1 the latest form of Bastian patent 
quartz tube heating element known as the '' Rodolite ” 
glower, which is being introduced by the Bastian Electric 
Heating Syndicate. The 10-in. glower can be made in this 
form up to 250 watts for pressures from 25 to 250 volts or 


Fic. 1.—RoporrrE GLOWER. 


over. The spiral of Tabasco alloy has a thread running 
through it, by means of which it is securely bound on to 
the quartz tube, and thus it can be freely handled without 
fear of disarranging the spiral. When the glower is placed 
in circuit, and current switched on, the thread “burns off" 


2-Kw. RODOLITE HEATER. 


like a gas mantle, and the heat causes the spiral to assume 
а permanent set in the correct position. A 2-kw. heater 
fitted with these elements is shown in Fig. 2. It will be 
seen that with these new elements radiators of large power 
сап be arranged: in very compact form. 


LEAD COATING OF METALS 


HE efficient protecting of iron and steel from corrosion 

and the preserving of tubes, castings and other metallic 
articles from acid fumes and corrosive liquors has always been 
of great interest to engineers and others. А process for coating 
metal articles with lead by electrolytic deposition to a thick- 
ness of about 1/16th of an inch has been introduced by Lead, 
Ltd. (1 and 2 Old Pye Street, Westminster, S.W.). Among 
the articles which have thus been treated are castings for 
centrifugal machinery, roof glazing bars and plates, springs, 
bolts and nuts, &c. The process, which is due to Mr. 
Sherrard Cowper Coles, is known as '' Leadizing."' 


Ediswan Concert.—The second of this season's series of 
Staff and Foremen's Smoking Concerts given by the Edison & 
Swan United Electric Light Co., Ltd., was held at the Staff 
Café, Ponders End, on Friday evening, the 12th. Nearly 100 
members of the staff and visitors enjoyed the evening of smoke 
and song. Mr. J. W. Elliott. of the Lamp Dept., was in the 
chair, supported by vice-chairman J. Davison, Engineering Stores 
Manager. Staff talent included Mr. W. W. Osborne, who sang 
“Тһе Grenadier,” and amused everyone with ап excellent 
rendering of “ Archibald." 
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A CAPSTAN CONTROLLER 


LECTRIC capstans are appliances subject to very arduous 
«usage in practice, and need, therefore, to be of rugged 
construction, while the control must also possess several 
automatic features. The two parts of the Igranic capstan 
controller, designed to fulfil these conditions, are illustrated 
in Figs. 1 and 2. The self-acting starting rheostat shown 
in Fig. 1 is controlled through the ironclad pedal switch 
shown in Fig. 2, The pedal switch has two sets of contacts— 
upper and lower—both of which must be closed to complete 
the circuits. The upper contacts are closed by depressing the 
pedal. The lower contacts are normally held by a detent, which 
is magnetically tripped if an overload occurs. When the detent 
has been tripped, the lower contacts can only be closed by re- 
moving the foot from the pedal, which, of course, opens 
the upper contacts, so that it ‘is impossible to keep the 
circuit closed while an overload exists. The pedal switch 
acts as a master to control the self-acting starter, and as it 
handles only small currents (about 4-ampere), it is not 
subject to injurious sparking. The self-acting starter is 
fitted with an interlocked magnetically-operated clapper-type 
main switch (see ELECTRICAL ENGINEERING, Nov. 27th, p. 668; 
and Dec. 4th, p. 688). This opens and closes the 
motor circuit. | 
The following three outstanding advantages are 
claimed for the '"'Igranic" automatic capstan con- 
troller :——(1) Suitability for operation by such unskilled and 
heavy handed persons ‘as shunters or dockyard labourers— 
absolutely mistake-proof; (2) All the parts are electrically 
interlocked with one another, and interchangeable; (3) The 
only piece of apparatus which need be in the capstan pit 
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Fic. 2.—InoNcLAD PEDAL 
SWITCH. 


Fic. 1.—AUTOMATIC MOTOR 

STARTER. 
(usually a damp place of limited dimensions) is the ironclad 
water-tight pedal switch. The remainder of the apparatus 
can be placed in any convenient position, where it may be 
subject to observation or inspection at апу time without the 
necessity of opening the capstan pit. 


“ WOTAN” HALF-WATT LAMPS 


AST week we had an opportunity of inspecting a range 

of '" Wotan ” half-watt lamps at Messrs. Siemens Bros. 
Dynamo Works, Ltd. (Tyssen Street, Dalston). The sizes 
which are being manufactured are as follows :—50-65 volts, 
300, 500, 1,000 and 1,500 watts; 100-130 volts, 500, 1,000 
and 1,500 watts; 200-250 volts, 1,000 and 1,500 watts. 

The above is the range of lamps which it is hoped will be 
on the market shortly. All the lamps have Goliath E.S. 
caps. They will be supplied, if desired, with the upper half 
of the bulb obscured, and also for series burning. We are 
informed that they can be run well five in serics, so that 
the 50-volt lamps can be employed to replace existing arc 
lamps on series circuits. The half-watt rating is based, we 
understand, on a life of approximately 1,000 hours. In 
appearance the lamps have long necks, the filament is wound 
in a fairly close helix so that it is a considerable length and 
of fair thickness, and it is zig-zagged between the supports, 
the number of zig-zags varying with the wattage of the 


lamps. The arrangement for supporting the filament seems 


to be strong, and we are informed that the mechanical 


-strength of the lamp is very great, and that it will stand con- 


siderable vibration. The bulb is filled with an inert gas, 
the function of which in enabling a higher temperature of 
the filament to be obtained without blackening the globe 
has been explained in our columns on a previous occasion. 
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A NEW FITTINGS SHOWROOM 


LECTRICAL contractors, consulting engineers, archi- 

tects, &c., will be pleased to know that the British 
Thomson-Houston Co., Ltd., have recently opened а new 
fittings showroom at Mazda House, 77 Upper Thames Street, 
London, E.C. Here are exhibited, under the best conditions, 
all the varieties of scientific lighting units for which the 
Company is famed, and also a number of new types which 
have not yet been described or advertised. The B.T.-H. '' Eye- 
Rest" system is given a good show, and indirect fittings of 
every size and description are hanging from the ceiling. Semi. 
indirect lighting is represented by a wide range of Alba, 
Veluria, Calla and glass bowl fittings, and direct lighting by 
Mazdalier, Tungstolier and other fittings equipped with 
Veluria, Holophane, Pyro, Opalux or Sudan glass reflectors. 


New SHowroom AT Mazpa HoUsE. 


The new “ Fostoria ” glass table standards form an interesting 
feature of the showroom. In addition to the fittings mentioned 
above, there is a host of other material, such as wall brackets, 
pendants, illuminated flowers for table decoration, lamp 
radiators, convectors, vacuum cleaners (with several novel 
features, amongst which is a comparatively low price), Calorite 
flat irons, toasters and grills, pocket lamps, illuminated blocks, 
and so on. The room itself is.a restful place, abounding in 
comfortable chairs and settees, under which is a thick pile 
carpet. The decorative scheme tends to light, neutral shades, 
French grey and cream predominating, so as to afford a 
harmonious background to the variegated display of fittings. 
The Company invite everybody who reads these ines to visit 
Mazda House showroom within the next few days. 


EARTHED WALL PLUGS FOR USE IN 
PRIVATE HOUSES 


W HERE electrical apparatus is used in the neighbourhood 
of water-pipes or other metallic conductors at earth 
potential, it is essential to avoid risks of electric shock by 
earthing the enclosing covers. This precaution is made com- 
pulsory in factories which come under the Home Offce 
regulations. 

А. Reyrolle & Co., Ltd. (Hebburn-on-Tyne), have introduced 
а special design of wall plug for such purposes. The fitting 
is neatly enclosed in a metal cover and the plug portion is 
designed to lap over the socket in such a way that whether 
the plug is partially withdrawn or not, it is impossible to 
make accidental contact with the pins. The framework of 
the socket and also of the plug have proper arrangements for 
taking an earth connection. The earth wire at one end is 
wound round and soldered to a water-pipe. The other termin- 
ates on a screw which is visible on the outside of the plug 
socket. Several Borough Electrical Engineers are making a 
special point of earthing all cooking and heating apparatus 
on their mains. The greatest precautions are taken in 
factories to enclose all live conductors carefully, and to 
provide proper earthing arrangements for cases in order to 
avoid risks of shock to careless operators. These precautions 
are just as essential in the private house, especially where 
there are children. It is therefore to be recommended that 
the electrical equipment of the home should be entirely free 


from such risks. The Reyrolle wall plug for domestic use 
is а decided step in this direction. The plug is perhaps 
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heavier than one generally associates with domestic work, 
but its design and finish are such that it is not unsightly 
or out of place in living rooms. 


A LARGE ELECTRIC SIGN 


E illustrate here a large electric sign which the Sun 
Electrical Co. (118 & 120 Charing Cross Road, W.C.) 
have recently erected at the Elephant & Castle Hotel. This 
is one of two recently erected for Sandow's Cocoa Co., the 
other being installed on the top of the dome of the Angel, 


LARGE ELECTRIC SIGN AT THE ELEPHANT AND CASTLE. 


Islington. Both аге prominent features, and afford an 
exceptional advertisement, and it is noteworthy that notwith- 
standing the distance between the two buildings in question, 
each sign is visible from the other. Each letter in the sign 
is 2 ft. 9 in. high, and each sign contains just over 300 lamps. 
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TENDERS INVITED AND 
PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 


Ashton-under-Lyne.—Sanction has been granted to a loan 
of £18,552 for electrical extensions. 
Devonport.—A 1,250-kw. turbo-alternator with. converters, 


switchyeur, &c., is required. The total extensions are 
estimated to cost £11,866. 

Holmfirth.—A loan of £7,500 is to be taken up in con- 
nection with the bulk-supply scheme. 

Kirkby Stephen.—The local gas company has decided to 
install an electric lighting plant, and to issue debentures to 
provide the necessary capital. 

Monmouth.—The sum of £1,500 is to be spent upon bringing 
the cable system up-to-date.. 

Portsmouth.—An additional generating set is required. 

South Africa.—According to the African World, a loan of 
£40,000 is to be taken up by the Graaff-Reinet Council for 
electric lighting purposes. 

Wigan.—H.T. feeder cable, transformer and switchgear. 
Borough Electrical Engineer, December 29th. (See advertise- 
ment on another page.) 

Wolverhampton.— Mains are to be extended at an estimated 
cost of about £200. 


Wiring 
^ The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are recommended to make 
inquiries to ascertain whether electrical work will be required. 

Barnet.—New infirmary. 

Bury.—Electric lighting of Ainsworth Sanatorium for the 
Bury and District Joint Hospital Board. Clerk, Cross 
Street. 

Dewsbury.—Electric lighting of Council schools. 

Edinburgh.—Winter Gardens, West Princes Street. 
Superintendent of Works. 

Herne Bay.—Electrical installation for Board ‘of Guardians. 

 Heywood.—New mill. Mutual Spinning Co. 

Leeds.—Extensions of infirmary. Clerk to  Guardians, 
South Parade. 

London: L.C.C.—180 points at the Popham Road elementary 
school. (See advertisement on another page.) 

Redhill.—New police and fire stations. 


City 


Salford.—New works after fire. Wilkes Bros., Brook — 
Street. 
Smethwick.—Extensions at Waterloo Road schools. 


Secretary, Education Committee. 


Warrington.—Elementary school. Education Secretary. 


Miscellaneous 


South Africa.—The Heidelberg Municipality is about to 
invite tenders for an electric lighting scheme, says the 
African World. 

Bradford.—Traction motors, controllers, resistances, circuit- 
breakers, junction boxes, &c. Manager, January 3rd. 

Lowestoft.—A" loan of £1,500 for meters is to be applied 
for. | 
South Africa.—The South African Railways Administration 
invite tenders for 15,794 tungsten filament lamps. Jaunary 
27th. Tender Board, S.A.R., Johannesburg. Copies of the 
specification may be obtained from the High Commissioner 
for the Union of South Africa, 32 Victoria Street, S.W. 

Swinton.—A street-lighting scheme at an estimated capital 
cost of £1,621, and an annual maintenance cost of £550, is 
before the Council. 


ere M ————— 


TENDERS RECEIVED AND ACCEPTED 


Aberdeen.—A contract for 


"Wotan" and ‘Tantalum ” 
drawn-wire lamps and  carbon-filüment lamps for the 
Aberdeen Stcamship line has been placed with Siemens Bros. 
Dynamo Works. 

Batley.— The Corporation has accepted the tender of the 
Brush Electrical Engineering Co. for a 1,200-kw. Ljungstrom 
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turbo-generator. In making the recommendation, the Chair- 
man of the Electricity Committee stated that the guarantees 
of the makers were such that there would be no risk in 
entering into the proposed contract. 

Bedford.—T wenty tenders have been received for the mixed- 
pressure turbine, exciter, air filter and condensing plant, and 
two tenders for the water-tube boiler, mechanical stoker and 
coal-handling plant, included in the new scheme of extensions, 

Bournemouth.—The tenders of the United Electric Car Co. 
for car bodies at £499 each, and the British Westinghouse 
Co. for electrical equipments at £348 each, have been accepted. 

Keighley.—The tender of the Cedes Electric Traction Co. 
for the supply of trolley omnibus line equipment at £923 
per mile, and fout vehicles at £720 each has been accepted. 

Llanidloes.—A seven years’ contract for street lighting has 
been entered into with the local electric lighting company. 

London: Hammersmith.—Fifteen tenders have been 
received for the supply of fifty arc lamps, and those of 
Siemens Bros. Dynamo Works and the General Electric Co. 
have been accepted. 

Plymouth.—The tender of Johnson & Phillips at £581 has 
been accepted for the supply of switchboard panels. This wae 
the lowest tender received. ! 

Sale.—The following tenders have been received :— Battery : 
Premier Accumulator Co. (accepted); Tudor Accumulator 
Co., Hart Accumulator Co., Chloride Electrical Storage 


Co., Р.Р. Battery Co., Electrical Power Storage 
Co., J. Fuller & Son, Pritchett & -Gold, Sandycroft, 
Ltd Booster: Electric Construction Co. (accepted), 


Crompton & Co., General Electric Co., Mather & Platt, 
Veritys, Ltd.  Electromotors, Ltd., Electrical Power Storage 
Co., Siemens Bros. Dynamo Works, Lancashire Dynamo Co., 
British Westinghouse Co., Bruce Peebles &. Co., British 
Thomson-Houston Oo. 


^ 


Walsall.—aA contract for traction-type ''Tantalum " lamps . 


for the local tramways has been placed with Siemens Bros. 
Dynamo Works. 

Wolverhampton.—The tenders of Willans & Robinson at 
£18,159 for а 4,000-kw. turbo-alternator with condenser, &c., 
and Reyrolle & Co., at £650, for switchgear extensions, have 
been accepted. 


The Edison & Swan United Electric Light Co., Ltd., has 
added two battleships to the list of those lighted with Royal 
Ediswan lamps, viz., H.M.8. Emperor of India and a Turkish 
battleship. 


_APPOINTMENTS AND PERSONAL NOTES 


Mr. J. 8. Gibson, Shift Engineer at the Dewsbury elec- 
tricity works, has resigned. 

Mr. Sellars, at present heating and cooking representative 
in the West Ham Electricity Sales Department, has been 
appointed superintendent canvasser, in succession to Mr. 
Hellaby, recently appointed at Sunderland. 

Switchboard attendants wanted for L.C.C. tramway sub- 
stations. (See advertisement on another page.) 


MISCELLANEOUS BUSINESS NOTES AND 


TRADE ANNOUNCEMENTS | 


Price of Copper.—Messrs. George Smith & Son, 5 Philpot 
Lane, E.C., inform us that the price of electrolytic copper 
bars, c.i.f. port of arrival, quoted on Tuesday night, was 
£66 15s. to £67 5s. (Last week, £66 15s. to £67 5s.) 


FOR 


STEAM JOINTS 
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Bury: Overhead Wires.—The sanction of the Board of 
Trade is to be sought for the erection of an overhead line 
to the premises of the Bury Paper Making Co. 

Dewsbury: Conditions of Charge Engincers.—The Associa- 
tion of Electrical Station Engineers has asked for an interview 
with the Electricity Committee to discuss the working con- 
ditions at the works, and one is to be arranged. 


Galashiels: Electric Supply.—Messrs. Balfour, Beatty and 
Co., who recently promoted the Galashiels & District Electric 
Supply Co., have been in conference with the Council as to 
the terms upon which the company's undertaking might be 
acquired in the future, and also as to the charges to be made 
by the company in the meantime. The company's repre- 
sentative refused to give & guarantee as to charges, but 
anticipated that the charge for current for the small consumer 
would be 5d. or 6d. per unit, and probably 2d. per unit for 
power. The Council has decided to engage a consulting 
engineer to advise as to the steps it should take for protecting 
the ratepayers' interests by attempting to secure the insertion 
of clauses in the company's provisional order. 


Southampton: Electricity Undertaking.—The disagreement 
between Mr. H. F. Street, the Borough Electrical Engineer, 
and the Chairman of the Electricity Committee on the ques- 
tion of charges, referred to in our last issue, was discussed 
at the Council meeting last week. A number of councillors 
aired their views, mostly in favour of the good work carried 
out by the electricity undertaking in the past, and the present 
satisfactory financial position, but as no recommendation was 
put forward by the Lighting Committee, no definite action 
was taken.  Presumably, therefore, the present scale of 
charges will remain in force. 


Teignmouth: Electric Lighting.—The Council has decided to 
abandon the idea of undertaking an electric lighting scheme 
itself, but will give facilities for a company to do so. 

Truro: Electric Lighting.—As reported in our columns 
carlier in the year, the Truro Council were granted an electric 
lighting order by the Board of Trade. А communieation has 
been sent to the Cornwall Electric Power Co. to ascertain 
the terms upon which a supply in bulk could be given to 
the Council. 


West Bridgford: Electric Supply.—The Derbyshire & Notts 
Electric Power Co. intended to include this district in their 
bill which they are promoting next session to extend their 
present area of supply. The West Bridgford Council, how- 
ever, having intimated their determination to keep the elec- 
tric supply powers for the district in its own hands, the 
Company has dropped its proposal. The Council is to apply 
for an electric lighting provisional order. 

Whitstable: Electric Supply.—Applications have been in- 
vited for subscriptions to an issue of capital by the Whit- 
stable Electric Light Co. 


Fire at a Cable Works.—The Chemical Laboratory of the St. 
Helens Cable & Rubber Со., Ltd., was burnt down on Sunday 
night, the 7th inst.. but luckily without damage to the rest of 
the premises. Careful investigation proved that the Suffrayettes 
had nothing to do with it 


The New Ediswan Showrooms.—[n a recent issue some par- 
ticulars were given of coming Ediswan events, and we are now 
able to supplement that information by further detaile. "The 
policy of the company, summed up in a few words, will be to 
provide an up-to-date and etticient market for trade customers 
and their clients, for everything electrical. The new premises 
at 125 125 Queen Victoria Street will have a trade counter 
entrance at Nes. 228 and 229 Upper Thames Street, where 
arrangements will be made for a quick counter trade. Large 
stocks will be held in the building. and in addition the company 
will provide a rapid motor van service from the Ponders End 
works for bulk deliveries, and a motor tricar service for small 
deliveries. The large showroom will be fitted with special con- 
sulting rooms for the benefit of the trade who may bring their 
clients, and wil! contain. a selection. of artistic. fittings and 
apparatus second to none. In order further to promote rapid 
communications and deliveries, a private telephone line is being 
erected between the showroom and the works, and additional 
public lines are being connected to both these premises. It is 
auticipated. that when all these arrangements are completed 
the trade will be provided with a highly organised distributing 
centre which will meet a long-felt want. | | 


Dec. 18, 1918. 


COMPANIES’ DIVIDENDS, REPORTS, 


MEETINGS, &c. 


Tramways Light & Power Co.—This company, which has the 
controlling interest in the Derbyshire & Nottinghamshire Electric 
Power Co., Nottinghamshire & Derbyshire Tramways Co., 
Leicestershire & Warwickshire Electric Power Co., Midland 
Electric Light & Power Co., Ltd., and the Leamington & 
Warwick Electrical Co., is issuing £200,000 five per cent. 
debenture stock at 98. 

Companies Struck off Register.—The names of the Mutual 
Electricity Supply Co. and the Premier Electric Lamp Co. will 
be struck off the register of joint stock companies in three months 
unless cause is shown to the contrary. 


NEW COMPANIES 


EDISON & SWAN ELECTRIC CO. (INDIA), 36-7 Queen 
Street, E.C. Capital £10,000. 

ELECTRICALS.—Cathedral Buildings, Dean Street, New- 
castle-on-Tyne. Capital £10,000. Electrical and mechanical 
engineers. 

SOMERBY ELECTRIC LIGHT CO., 33 Regent Street, 
Melton Mowbray. Capital £1,000. 

STANDARD METER CO,, Victoria Works, Narrow Lane, 
Whitefield, nr. Manchester. Capital £20,000. Manufacturers of 
electric and other meters. 

LLANIDLOES ELECTRIC LIGHTING CO.—Capital £3,000. 
Registered by Roberts & Co., 65 Queen Victoria Street, E.C. 

WESCOSCOPE, 5 Upper Mill Hill, Leeds.— To take over 
the business of electrical engineers now carried on by the 
Wright Electrical Sales Co., Ltd. 

CHINNERYS, 25 Old Street, E.C. Capital £2,500. Manu- 
facturers of and dealers in electrical fittings and appliances, &c. 

ELECTRICAL WORKS (MILLER), 16 John Street, Bedford 
Row, W.C. Capital, £25,000. To found electrical manufac- 
tories in Germany and elsewhere. 


Electricity in the Printing Trade.—A lecture on this subject 
was given by Mr. С. E. Phillips on November 22ud at a 
meeting at Nottingham of the North Midlands branch of the 
Printers’ Managers and Overseers Association. Commencing 
with lighting, he emphasised the necessity for the avoidance 
of glare. In composing rooms he favoured lamps in opaque 
reflectors, which almost ''hood" the light just above the eye- 
line rather than the absolutely uniform indirect lighting, but 
press rooms were best lighted with high candle-power units 
placed as high as possible with local lights fixed under the 
feed boards, &c., to assist in making ready. With regard to 
electrical driving, he showed the eric greater economy obtain- 
able by separate motors to each machine than by one prime 
mover large enough to drive them all together. He outlined 
the requirements of a controller for flat-bed press-driving, dwell- 
ing on the necessity for provision for “inching " without burn- 
ing the contacts. The elaborate push-button control systems in 
use for driving large rotary newspaper presses by which the 
machine can be inched, started, accelerated, retarded, stopped, 
or locked from various positions were referred ^to. The Holmes- 
Clatworthy, and other syscems of drive for this class of work 
were described. 


Ball Bearings.—Some of the conclusions of Prof. J. Goodman 
contained in a Paper read before the Institution of Automobile 
Engineers on the design of roller and ball bearings тау be of 
interest to electrical engineers, in view of their general adoption 
for motor bearings. He gave the following working formula 

Amid? 
nD + Cd 
where m is the number of balls, d=diam. of ball in inches, 
N=r.p.m., and D=diam. of ball race from point of contact of 
balls. ‘The constants € and К are as follows :—For thrust bear- 
ings, (=200, апа К =500.000 for flat races, 1.000.000 for hollow 
races, when the radius of the race is about twice that of the 
ball, and 1.250.000 when the radius is 9/16ths that of the ball. 
For journal bearings, C=2,000. and К has double the values 
given above. ‘The lecturer said that roller bearings under verv 
heavy load always showed a considerable end thrust, which 
seriously increased the friction of the bearing. 


for maximum safe working load in lbs. to the allowed :— 


John E. Raworth, | 


Эпееп Anne’s Chambers, Chartered Patent Agent | 
- 30, Broadway, Westminster, London, S.W. 
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| | SUMMARY | 


WE give the main clauses of the London Electric 
Supply Bill, which is being promoted by the County 
of London Electric Supply Co., on page 726. 


A Paper was read recently before the Birmingham. 


Local Section of the Institution of Electrical Engineers 
by Mr. A. R. Everest, on the work of the International 
Electrotechnical Commission on Standardisation of 
rating of electrical machinery. (Page 726.) 


THe I^M.E.A. Electric Vehicle Committee has 
appointed sub-committees, who will shortly proceed to 
detail work on the various questions which they are to 
take in hand. (Page 726.) І 


Іх the discussion on Мг. Н. С. Gunton’s Paper on 
electricity in the Post Office, some indications of the 
present engineering tendencies were given. (Page 
. 727.) 

Mr. Н. L. SwrrH discusses the cogging of induction 
motors in a Paper dealing with the design of these 
machines. (Page 727.) 


A PATENT specification by H. Leiser is opposed by 
the B.T.-H. Co. on the ground of anticipation. The 
specifications published by the Patent Office on Thurs- 
day last include one by E. G. Waters for a system of 
feeder protection against faults, one for connecting 
metal filaments to leading-in wires by J. Plechati, 
as well as some relating to heating and cooking. Two 
patents relating to push-button electric lifts by H. 
Rowntree are about to expire after a full life. (Page 
728.) | 

SUITABLE material for the tanks of oil switches, ёе., 
is referred to in our questions and answers columns. 
(Page 729.) 

WE give some details of the construction of a sensi- 
tive telephone devised by Mr. S. G. Brown. These 
telephones may be suitable for use as loud-speaking 
telephones for the electrophone service.—A . high re- 
sistance telephone meter, to indicate at the subscribers’ 
station the calls registered against him by the meter at 
the exchange, has been devised by the Engineering 
Department of the Post Office.—The question of the 
distribution of the final assets of the National Tele- 
phone Co. was considered by Mr. Justice Sargant last 
week. (Page 729.) 

A DISPUTE has arisen between the Brighton and 
Hove Corporations as to the use of а trolley arm or 
flexible connection for the trolley ’buses. (Page 780.) 

A PINE fitting equipped with glass spheres, and a 
new form of electric sign, are illustrated on page 731. 

A NOTABLE advertising campaign is referred to in our 
Trade Section. (Page 731.) 

A NEW power station is to be erected at Walsall; an 
expenditure of £60,000 is contemplated at Rochdale; 
£80,000 at Southend; £29,000 at Southwark; 29,000 


at Hammersmith; and £6,000 at Stoke Newington.— И 


A turbo-generating set, rotary converter, switchgear, 
&c., is required at Carlisle. (Page 788.) 


SPECIAL attention is directed to the Barcelona Exhi- 
bition, to be held in 1915.—Complaints have been re- 
ceived with regard to the Chester Corporation's water- 
power generating station, in that it is alleged to have 
reduced the depth of water available for the steam- 
boats.—A reduction has been made in the charges for 
power for heating and cooking purposes at Northamp- 
ton.—A large power contract at Aberdeen has led to 
considerable controversy. (Page 784.) 


The London Electrical Engineers. 


Moxpav, DECEMBER 22мр, TO SATURDAY, DECEMBER 27.— Headquarters open 
for Regimental business only. 

MONDAY, JANUARY Stu.—A. Company. Technical Instruction, 7 to 10 p.m. 

TuEsDAY, JANUARY бтн. — В. Company. Technical Instruction, 7 to 10 p.m. 

Мерик DAY, JANUARY 7TH.—Reeruits only. Infantry Drill and Technical 
Instruction, 7 to 10 p.m, 

THURSDAY, JANU:RY 8TH.—C. Company. Technical Instrnetion, 7 to 10 p.m. 

Fripav, JANUARY &rH.— D. Company. Technical Instruction, 7.30 to 9.30 p.m. 
Special Cliss on Crossley Engine, 7 to 8 p.m. 

SATURDAY, JANUARY 10TH.— Headquarters open from 10 a.m. till noon. 
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LONDON ELECTRIC SUPPLY 


А? so much interest is being taken in the scheme for 
the consolidation of London’s electricity supply, fore- 
shadowed by the Bill which has been deposited in Parliament, 
it may be of interest to give a few more particulars of the 
Bill itself which became available in printed form after our 
last issue. 

The preamble, after explaining how, by the Electric Light- 
ing Acts of 1882 and 1909, the companies were prohibited from 
associating with any other party supplying electrical energy, 
but were allowed a certain amount of linking-up facilities 
by the London Electric Supply Act of 1908, and how the 
London County Council in 1910 received power to buy up all 
the companies’ undertakings together in 1931, points out that 
as the proximity of this date of purchase creates difficulties 
in the way of ‘‘effectually carrying out in the most advan- 
tageous manner possible" the linking-up and consolidation 
provided for by the Act of 1908, it is expedient that the 
London County Council should be empowered to postpone the 
date at which, and to vary the terms upon which, the under- 
takings of the companies may be purchased. 

The two main clauses of which the Bill consists, the general 
drift of which was indicated in last week's ELECTRICAL 
ENGINEERING, read as follows :— 


. (1) For the purpose of facilitating the making or carrying into 
effect of any association agreement between any two or more of 
the London Electric Supply Companies and notwithstanding 
‘anything contained in the London Electric Supply Act 1908 as 
amended or extended by the London Electric Supply Act 1910 
and the London (Westminster and Kensington) Electric Supply 
Companies Act 1908 or any other Act any of the London Electric 
Supply Companies being parties to any association agreement or 
proposed parties to any intended association agreement on the 
one hand and the Council on the other hand may at any time 
within three years from the passing of this Act enter into and 
may carry into effect any agreement for the postponement 
whether conditional or otherwise of the date at which the 
Council may purchase the undertakings or any part or parts of 
the undertakings of such companies parties to any such associa- 
tion agreement or proposed parties to any such intended 
association agreement or any of them and for the variation of 
the terms and conditions upon which such undertakings or part 
or parts of undertakings or any one or more of them may be 
purchased and for making new,provisions with regard to such 
purchase. 

(2) Any agreement made under the powers of this section 
between the County of London Company and the Council may 
notwithstanding anything contained in the Electric Lighting 
Acts 1882 to 1909 or in the Romford Order provide for the 
purchase by the Council as part of the undertaking of the 
County of London Company of any generating station authorised 
by the Romford Order and in the event of any such agreement 
being made the rights (if any) of any local authority under the 
Romford Order or the Electric Lighting Acts 1882 to 1909 
incorporated therewith to purchase any such generating station 
shall cease and such agreement may be carried into effect by the 
parties thereto. 


Metal Filament Lamp Patents. — Wolfram-Lam pen А.-С. 
successfully sued Mr. W. J. Johns, Mr. C. Harris, and Mr. C. 
Werth (ho carried on business as the Oro Light & General 
Supply Co.) in the King's Bench Division last week for payment 
of £571 4s. for metal filament lamps supplied. It was argued 
for the defence that the lamps were bought on the understanding 
that the lamps did not constitute any infringement of the patent 
rights of Osram Lamp Works. They regarded this understand- 
ing as à warranty, and as they were unable to resist the suc- 
cessful proceedings for infringement by Osram Lamp Works, 
they refused to pay for the lamps. After hearing evidence, 
Mr. Justice Bankes decided that there was no warranty, and 
that all Wolfram-Lampen A.-G. did was to express its honest 
opinion that there was no infringement, therefore he gave 
judgment for this company for the amount claimed, with costs. 


Newcastle Local Section of the Institution of Electrical 
Engineers.— D he annual dinner of this section was held on 
Tuesday of last week, when an interesting speech was made 
by Mr. P. V. Hunter in proposing the toast of the Industries 
and Commerce of the North-East Coast. He looked to the 
facilities which they had for cheap electric power supply to 
bring back the chemical industries to their district, and foresaw 
great developments in that direction. Councillor Johnstone 
Wallace (Lord Mayor of Newcastle) replied, and Councillor H. 
Shaw (Sheriff) proposed the Institution, and Mr. W. Duddell, 
in replying, 2d that he believed that Tyneside was to be the 
leader in electrochemistry and electrometallurgy, as it had 
already led the way in steam turbines. Mr. W. Faraday Proctor 
proposed the toast of © Armstrong College," to which Dr. Hadow 
replied, and the toast of the visitors, proposed by Mr. W. C. 
Mountain, was replied to by Sir Charles Parsons. 


STANDARDISATION OF ELECTRICAL 
MACHINERY 


A PAPER by Mr. A. R. Everest on the work of the 
International Electrotechnical Commission on standard- 
isation of the rating of electrical machinery was réad before 
the Birmingham Local Section of the Institution of Electrical 
Engineers on Dec. 10th. The author said that the rules 
adopted at the recent, I.E.C. meeting in Berlin established the 
I.E.C. standard of quality, as regards temperature, for elec- 
trical machinery, but agreement was not reached on the 
further question of rating owing to differences of opinion re- 
garding the value for the cooling air temperature. Although 
the life of the insulation really depended on the hottest internal 
temperature, 16 was sufficient to specify limiting observable 
temperatures as taken by thermometer. The following are 
the values for the quantity agreed on :— 

Non-impregnated cotton, 80° C.; impregnated cotton or paper : 
general, 90? C.; single layer field coils, stationary or moving, 
95? C.; stationary coils solidly impregnated throughout, 95° С. ; 
rotor and stator windings having the slot portion solidly impreg- 
nated or moulded, 95° C.; enamelled wire (without cotton), 
105° C.; mica, micanite, asbestos : general, 115° C.; single layer 
field coils stationary or moving, 120° C.; stationary coils solidly 
impregnated or moulded, 120° C.; windings permanently short- 
circuited : insulated, 100° C.; non-insulated, 110° C.; commu- 
tators, slip-rings, 90° C.; bearings, 80° C. 

With regard to the vexed question of overloads, the I.E.C. 
has decided that any machine intended for continuous service 
should be ordered, designed, and rated for the highest load 
it is expected to carry, and that it should be ,capable of 
carrying this rated load continuously without exceeding the 
temperature limits of the table. No overloads are permissible 
beyond this rated load. As already stated, agreement has 
not yet been reached as to the maximum air temperature to 
be assumed in conjunction with the above figures for specify- 
ing temperature rises. Great Britain and the United States 
desired 40°C., and a minority of other countries desired 
85°C. Finally the question was ‘referred back to the 
National Committees. 


THE ELECTRIC VEHICLE COMMITTEE 


Vas third meeting of the Electrical Committee of the 
I.M.E.A. was held on Dec. llth. A letter was read 
from Sir Edward Henry, Chief Commissioner of Police 
regretting that he was unable to become a member of the 
Committee, but expressed his keen interest in the matter. 
Mr. E. б. Shrapnell-Smith was elected to represent the 
Incorporated Motor Users’ Association. The following sub- 
committees were appointed :—Technical Sub-Committee - 
Messrs. R. A. Chattock, F. Ayton, J. E. Edgcome, Б. E. 
Mossay, E. S. Jacob, C. Jenkins, J. Christie, W. Н. L. 
Watson, and the B.E.A.M.A. representatives of the dynamo, 
motor and switchgear sections; Commercial Sub-Committee - 
Messrs. R. A. Chattock, F. Ayton, F. E. Gripper, E. S. 
Shrapnell-Smith, A. H. Seabrook, A. C. Cramb, H. Faraday 
Proctor, W. S. Naylor, J. F. Monnot, W. R. Rawlings, and 
J. S. Highfield. The Technical Sub-Committee will consider 
arrangements to recommend for charging batteries; the most 
suitable sizes of charging outfits; instructions for charging 
batteries, rules for use in maintenance of electric vehicles ; 
standard ratings for motors; standard battery voltages; 
Standard ratings for commercial vehicles; wiring details: 
standard charging plug and receptacle; standard battery 
units; electrie lighting on vehicles. The Commercial Sub- 
Committee will consider the drafting of a circular letter to 
electric supply undertakings re provision of charging 
facilities, tariffs, publicity, &c., insurance rates, parades and 
exhibitions ; the collation and publication of information; taxa- 
tion; maps and lists of charging stations, and adver- 
tising. With a view to the international standardisation 
of the charging plug and receptacle, the Secretary was 
directed to get into touch with the German and French 
Institutions of Electrical Engineers on the matter. 


Crystal Palace School of Engineering.—The inspection of the 
various departments of the school and the ceremony of 
announcing the list of certificates awarded bv the examiners, 
by Colonel Sir David Burnett, took place on Friday last. | 

International Exhibition.—An international exhibition of 
“Electrical Industries and their Applications” is to be held in 
Parcelona from March to December, 1915. The exhibition will 
admit all kinds of machinery, apparatus, processes, and raw 
materials for the production, transmission. or application of 
electrical energy. Applications for space should be made to the 
General Secretary of the Exhibition, Barcelona, before 
November 30th, 1914, and a copy of the prospectus, rules, and 
regulations may be seen at 73 Basinghall Street, Е.С. 


= 


"Г HE Discussion at the Institution of Electrical Engineers 
last week of Mr. Н. С. Gunton’s Paper, " The Employ- 
ment of Power in Н.М. Post Office," was rather protracted 
„owing to the large proportion of time devoted by various well- 
meaning speakers to mutual thanks, admiration and sym- 
pathy. We would suggest that it would be of advantage 
if this tendency were a little curtailed, so that members could 
have more time for intercourse after the meetings. 
According to Mr. Gunton, Mr. W. Slingo (Engineer-in-Chief 
to the Post Office), and Mr. A. J. Stubbs (Assistant Engineer- 
in-Chief to the Post Office), the main object of the Paper is to 
show the world that the Post Office uses a vast amount of power 
for auxiliary purposes, and that its engineering is not confined 
solely to the sending of messages by telegraph and telephone ; 
but it is hardly likely that such a gigantic and varied business 
as that now carried on by the Post Office could be successful 
without the extensive use of electricity. That the Post Office 
is very progressive in this direction at the present time is 
abundantly clear, while it also seems that any changes in the 
engineering practice are always delayed until it can be definitely 


shown that the new plant will be on a sound financial basis, 


and even then the conservatism of the staff seems to be an 
important factor in delaying alterations. А very important 
factor, which would perhaps tend to make the Post Office appear 
still more conservative than it is, is the fact that new appliances 
are often submitted without the design being such that it can 
work in with the specialised conditions prevailing. With regard 
to the proposed new tube railway, Mr. Slingo said that the 
Post Office was not looking out for something new to undertake, 
as had been suggested in some quarters. There were also some 
people who said that the Post Office did not need it, and that 
f they did they did not know how to make it nor how to use 
it when made. However, they did want the railway, and they 
were absolutely certain that it would result in a great financial 
saving as well as relieving the congestion in the streets. Mr. 
Slingo also said that it is the policy of the Post Office, when it 
contemplates adopting a new machine, first to build one and 
try it, and when satisfactory to call in contractors and let them 
improve it if they could. henever possible work is given to 
outside firms, but very often contractors cannot work во 
economically as the Post Office. It was formerly the practice 
with new cables, for the Post Office to buy the cable and draw 
it in and do the jointing itself, but extensive contracts were now 
out to see whether the whole operations cannot be done more 
economically by the contractors. 

Major W. A. J. O’Meara, who opened the discussion, remarked 
that but little progress in the design of sorting machinery has 
been made recently in other countries. About eight years ago 
he went to the United States of America, and Mr. Gunton had 
‘been able to so improve the machinery being used there that he 
could now be said to‘ be ''leading the world” in this depart- 
ment. Mr. C. H. Wordingham (Chief Electrical Engineer to 
the Admiralty) commented on the arrangements whereby the 
high-pressure supply could be fed from the low-pressure supply, 
and in reply to a further remark by him, Mr. Gunton said that 
Post Office specifications were sectionalised. The first, or general 
part, varies in almost every case, while the following individual 
parts are built up of a number of “standard” leaflets. Mr. 
J. S. Highfield (Chief d edt Metropolitan Electric Supply 
Co.) remarked that it would seem that the cost of the electric 
supply to the Post Office is only a very small proportion of the 
total working costs, so that the greatest consideration is that of 
reliability. This would be better obtained by each Post Office 
having its own generating station and a standby battery. From 
considerations of comfort and space, however, in many cases 
‘the Post Office now purchases power from an outside source. 
He referred also to the difficulty which he had experienced in 
getting “ теп and machines to fit." Where a large number of 
men are employed it is necessary to improve the design of 
machinery very gradually. Mr. Roger T. Smith (Chief Electrical 
Engineer, Great Western Railway) described the Paper as a 
somewhat welcome departure from many Institution Papers, as 
it dealt with the design and working of machinery driven 
electricaly, instead of with electrical machinery. He asked 
what was the proportion of the total energy required by the 
Post Office conveyors when running light. For lifting large 
loads he had found that the same amount of energy was used by 
crane, conveyor, lift, or tip to cover the same distance, but only 
in the case of the conveyor was practically a 100 per cent. 
load factor approached, therefore a very low charge for energy 
should be made in these cases. Mr. Gunton explained that they 
generally used low efficiency irreversible gearing for the con- 
vevors so as io get greater safety. but lately they had been 
using high efficiency gearing, coupled with better brakes. It 
made little difference in the power taken whether the conveyor 
was loaded or not. А 


British Electrical and Allied Manufacturers’ Association.— At 
the Council meeting held on the 18th inst., the following firms 
were elected members of the Association: Fraser & Chalmers, 
Ltd.; Johnson & Phillips, Ltd.; Thomas Kesnor & Co., Ltd.; 
The Record Electrical Co.. Ltd. 
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A PAPER dealing with the electrical design of induction 
motors was read by Mr. Н. L. Smith before the Rugby - 
Engineering Society on December 9th. The design from a 

practical point of view, using standard frames, was clearly 
discussed, and various phenomena illustrated by five. actual 
machines. It was pointed out that the '' cogging" of squirrel- 
cage motors is due to zig-zag leakage, and may therefore 
be expected to be greatest in motors with short pole pitches 
and small numbers of slots per pole, i.e., in slow-speed motors, 
and least in high-speed motors. Therefore the rotor slotg for 
machines with small numbers of poles can be larger and 
fewer in number than for machines with large numbers of 
poles without deleterious results. The practice of making 
the number of rotor slots incommensurable with that of the 
stator slots is effective so long as the rotor is central. But 


‘when the bearings wear, the bulk of the zig-zag flux is on one 


side and the stator develops a ‘governing tooth” and slot. 
As every rotor tooth passes the governing slot it makes it 
alternately easier and more difficult for the zig-zag leakage 
to pass, and the rotor tends to stick in the position of 
minimum reluctance. But the flux in the governing tooth 
is zero twice in a cycle, and at each of these two instants 
the rotor is frec to move forward one rotor slot-pitch. If 
the zig-zag leakage is bad enough, the machine will continue 
to run at this peripheral speed of two rotor slot-pitches per 
cycle. А three-phase, squirrel-cage, 4-pole, 220-volt, i-h.p. 
motor, having twelve slots on the stator, i.e., one slot per 
pole per phase, and twenty-three on the rotor, with a dis- 
persion coefficient about 17 per cent., exhibited this tendency 
well. The peripheral speed at synchronism of his machine 
is 11°5 rotor slot-pitches per cycle, and the speed of zero 
cogging two ,rotor slot.pitches per cycle or 4/23 that of 
synchronism, 1i.e., 260 r.p.m. Owing to the short-circuit 
current being smaller, relative to the normal current, than is 
the case with any ordinary motor, the rotor may be held 
stationary with full volts on the stator for quite a length of 
time without the machine getting unduly hot, or the applied 
voltage may even be transformed up when all these cogging 
effects are exaggerated. ; 


The Leeds Strike.—As indicated in our last issue, the strike 
of municipal workers at Leeds has practically broken down, the 
authorities having taken the firm action of giving the strikers 
a date by which to send in their applications for resuming work. 
This seems to have had the desired effect in all departments 
except the gas works, but so far as the tramways and electricity 
departments are concerned, things have almost resumed their 
normal condition. | 

The British Standand Meter Specification.—Several practical 
points were referred to in the discussion at Leeds by the 
Yorkshire Section of the Institution of Electrical Engineers on 
Tuesday, December 9th, of Mr. S. H. Holden’s Paper on the 
British Standard Specification for .Consumers’ Electric Supply 
Meters. The Paper itself was referred to in ELECTRICAL ENGIN- 
EERING, November 13th, page 626. Several station engineers 
spoke in favour of a standard arrangement and marking of 
terminals, and agreed that it was objectionable to have to drill 
the cases to fix labels. With regard to insulating materials, 
Mr. T. Roles (City Electrical Engineer, Bradford) was раг- 
ticularly against the use of ebonite. Other points mentioned 
were the necessity for provision for earthing the covers, and 
the desirability of limiting the losses in the pressure coil which 
sometimes gets so hot as to produce steam and spoil the bearings. 
Some speakers preferred glass to metal cases. It was also 
suggested that a general reduction in the speed of the main 
spindle would be an advantage. 

International Engineering Congress, 1915.—Some further par- 
ticulars are to hand of the International Engineering Congress 
which is to be held from September 20th to 25th, 1915, in 
San Francisco, in connection with the Panama-Pacific Exhibition. 
The sessions will be divided into eleven groups, one of which 
will be devoted to electrical engineering, another to minin 
engineering and metallurgy, another to the Panama Canal, an 
the rest to other branches of engineering, and numerous Papers 
are expected in each section. The Proceedings will be published 
in separate volumes for each section, and it may be noted that 
the Electrical Engineering volume will contain a certain amount 
of material from other sections, dealing with phases of contact 
or overlapping between electrical engineering and the various 
other branches of engineering work. All Papers and discussions 
will be printed in English. The fee for participation in the 
Congress is five dollars, including any one volume of the pro- 
ceedings, but a further subscription, not exceeding $3.50 each, 
may be made for other volumes. Excursions will be arranged 
to points of general and engineering interest in the district. 
Application forms for membership are being circulated, and 
any further information can be obtained from Mr. W. A. 
Cattell, Secretary- Treasurer International Engineering Congress, 
1915, Foxcroft Building, San Francisco, Cal., U.S.A 
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Specifications Published December Ith, 1913 · 


A full list of these was published in our last issue. The following 
are abstracts of some of the more important specifications. 
26,680/12. Split Pole Rotary Converters. B.T.-H. Co. and 
Е. P. Мніттлкев.: The auxiliary poles have a regulating wind- 
ing, while commutating poles are excited with direct current 
from the armature. Frequencies as high as 50 cycles per sec. 
may be dealt with, and if the armature is rotated towards the 
auxiliary poles а leading current is taken from the line. Two 
е 


8. 

526,912/12 and 24,054/13. Induction Motor Starting. V. G. 
MIDDLETON, C. J. Baker, Е. FARNDON, and D. К. Morris. To 
secure adequate protection against excessive current during 
starting and while running, it is claimed in the first specification 
to use a combined switch and automatic electromagnetic and 
thermal circuit-breaker, in which the effective ratin is altered 
by the pressure on the switch handle, causing closing, and 
restored when the handle is released. Adjusting means are 
provided. Seven figures. The second specification claims a 
switch for putting two fuses in parallel at starting and only one 
when running. Seven figures. 

26,961/12. Circuit Protection. E. С. WarERS. To cut out а 
feeder on the occurrence of а fault, the primary of a bus-bar 
transformer is in series with two Parallel feeders, in each of 
which is a current transformer. One coil of а reverse current 
relay is in the secondary circuits of these relays, while the other 
coil s in series with the secondary of the bus-bar transformer. 
One re. 

759/15, Water Heaters. Unrr ENGINEERING Со. and F. A. 
Brown. A sectional heater has each unit made of two plates 
with openings so that a chamber is formed with inlets on one 
side and outlets on the other side. The heating elements are 

rovided with similar openings to register, and are contained 
Ба the chambers. Four figures. 

10,289/13. Heaters. C. ARPIN. A resistance wire is wound 
in a helix over a glass tube, which may have an internal core 
of metal for thermal storage, while a second glass tube surrounds 
the first. The outer surface of this tube 18 given а metallic 


coating, and is varnished so as to be a good radiator. Three 
figures. 
15,406/13. Attaching Metal Filaments to Leading-in Wires. 


J. PrECHATI. The filament is pressed cold into the softer 
supports or leading-in wires by direct pressure, a hand press and 
die being used. Three figures. 

18,592/13. Food Warmers. А. Juxc. The warming chambers 
&re surrounded by water heated by а resistance helix in an 
annular space in the water. The helix is connected to a float, so 
that as the water-level falls it is compressed and vice versé. 
Two figures : 


pia 

C., at the price of 8d. each, post free. 

Names in italics indicate communicators of inventions from abroad. 

Summaries of some of the more important of these patents will 
appear in our next issue. 

Distributing Systems, Cables and Wires, Insulating Materials, 
&с.: B. T.-H. Co. (A.E.G. [Motor control] 27,624/12; B. T.-H. 
Co. (G.E. Co., U.S.A.) [Motor control systems] 5,685 /13. 

Dynamos, Motors, and Transformers: Brott, LTD., Brooxs 
AND Hott, 27,664/12; Puanrx Dynamo Мес. Co. and Pout 
[Rotary converters] 28,108 /12. 

Electrometallurgy and Electrochemistry : Jounson [Reduction of 
zinc ores] 27,881/12; MARINO [Salicylate electrolytes] 28,953 /12 ; 
STASSANO [Furnaces] 22,723/13 and 22,724 /13. 

Heating and Cooking: Berry [Cookers] 28,046/12; Dowsing 
and Huntiey [Element] 29,750/12; B.T.-H. Co. (С.Е. Co., 
U.S.A.) [Heating and drying] 3,148/13. 

Ignition: LAWRENCE [Generators] 11,990/13. 

Instruments and Meters: CAMPBELL, BLACKWELL and Corprrrs 
[Measuring circuit capacity] 2,009/13. 

Switchgear, Fuses, and Fittings: Curtis, MACKLEY and ADAMS 
Mra. Co. [Motor controller] 27,563/12; RAE and CUNARD STEAM- 
SHIP Co. [Controllers] 28.605/12; HvBRELL [Lamp sockets] 
3,682/13; Lancer [Automatic switch for illuminated advertise- 
ments] 9,769/13; HovrAND [Relays] 11,131/13. 

Telephony and Telegraphy: ZivNosTENSKÁ BANKA У. PRAZE 
[Winding and starting the number switches for automatic tele- 
phones] 27,382/12; SIEMENS Bros. and PETTIGREW Telephone 
selectors] 1.299/13; WADE (Elektrizitats A.-G. ydrawerk) 
[Loud speaking telephone stations] 14,729/13; Кхіснт [Ships' 
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PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staf and is Strictly Copyright.) 


telegraphs] 15,123/13; LOGAN [Interrupters for telephone circuits] 
17,775/13; SIEMENS & HALSKE [Telephone circuits] 21,222/13. 

Traction: B.T.-H. Co. (Curtis) [Shi propulsion] 29,190/12 ; 
B.T..H. Co. (G. E. Co., U.S.A.) р ehicle trucks] 2,804 /13; 
JEFCOATE [Railway signalling] 4,485/13; JOHNSON [Automatically 
stopping trains] 10,404 /13. 

cellaneons: Lowe [Batteries] 21,653/12; BEpFoRD and 

ERDMANN ird 27,718/12; NEUFELDT & Конкке [Gyro- 
compasses] 27,759/12; VARIABLE SPEED GEAR and Rosson 
[Hydraulic transmission gear for vehicle lighting systems) 
28,500/12; STEEL, Peecn & Tozer and Bowen [Electro ts] 
29,863/12; Dovaras [Flash lamp for use as fog signal] 4,699/13; 
NatHorst [Magnetic separators} 12,368/13; OPPEN [Electrostatic 
machines] 24,911 /13. 


The following Specifications are open to Inspection at the Patent 
Office before but are not yet published for sale. 

Distributing Systems, Cables and Wires, Insulating ‘Materials, 

&c.: Hens [Substitution resistances for lamps} 10,018/13; 


Incandescent Lamps: Sxavpy [Electric gas lamps] 14,591/13; 
Moore Licar А.-С. [Vacuum Sent apparatus] 27,426/13. 
шеша and Meters: A.E.G. [Primary current coil bobbin] 


Switchgear, &c.: Cotas [Brushes] 235,754 /13. 
Telephony and Telegraphy: SrGNar Ges. [Radiating system for 
wireless signalling from рше 23,728/13; Parra Fixing 
; SIEMENS & HALSKE ее 


24,355/13; KRAUSE [Separating out dust particles suspended in 
gases by means of H.P. current) 27,059/ ij 


= Opposition to Grant of Patents 
19,245/12. Vehicle Lighting Dynamos. S. L. Price. Opposi- 
patent (ELECTRICAL 


22,041 /12. Tungsten for Drawn’ Wire Lamps. 
Opposition to the grant of this patent (ELECTRICAL ENGINEERING, 


been entered by th В.Т.-Н. Ў 
the ground of anticipation by patent No. 3,031 /10. mover 


Appeal from Comptroller's Decision 


9,675/12. Direction * Tell-Tales." J. C. CLARKE and CHAD- 
BURN's (Snir) TELEGRAPH Co. The Comptroller's decision to 
allow the grant of this patent in spite of the Opposition is being 


Expiring and Expired Patents 


The following Patents expire during the current week, after a 
| life of fourteen years :— 
25,767 of December 50th, 1899. Adjustable S D.C. Litt 
Motor. H. Rowntree. Both armature and field are revoluble 
and speed adjustment is effected by adjusting the current 
supplied to either, one of which is rotated by a separate motor. 


@ ее 

»(68 of December 506, 1899. Lift Push-button Control 
System. H, Rownrree. The System is inoperative so long as 
ТА well gate ape end when a push-button is operated at a 
ancing or in the car the operation of an th - i 
ineffective until the cycle of.. шош ы о 


is complete. Five figures. 


The following are the more important Patents that ha becom 
void through non-payment of renewal fees. = г 
Distributing Systems, Cables and Wires, Insulating Materials 
&c.: S. WATKINS (Consolidated Rly. Elec, Ltg. & Equip. Co.. 
U.S.A.) [Electro-magnetically controlled train-lighting к 
ment] 17,601/01 ; V. P. von PINDTERSHOFEN [Non-hygroscopic 
чш cns joints for mains] 19,861/06; SIEMENS DywuAMO 
18 378/08, - A. ABLETT and Н. Crowe [Driving rolling mills] 
Dy : - 
T, 45022808 and Motors: B.T..H. Co. (4.E.G.) [Commutators] 
Switchgear, Fuses, and Fittings: C. C. G 
pd ele as jag сү breaker] 19,570/07. 
clephony: I. B. BrnNBAUM and Н. . WHITE -by- 

E eid switches] 17,957/05. ш ee RS Tep 
raction: A. DEsSCUBES [Complete railway в alli 
applicable to any method of working the” fate 17, 362/04, 
satiated ies & yee [Contro ind locking of 
motor-driven semaphore si 19,639/06; [Si А 
А р gnals] 19,629/06; [ ignal lever lock 
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IGRANIC ELECTRIC Co. Ltd. 
LONDON and BÉDFORD. 


QUESTIONS AND ANSWERS 
BY PRACTICAL MEN 


RULES. 

Questions: We invite our readers to send us questions, pre- 
ferably on technical problema that have ariscn in actual practice. 
Questions which we consider of sufficient general interest to our 
readers will either be replied to under “Answers to Corre- 
spondents,” or replies will be invited from our readers. One 
shilling will be paid for the question which we select for com. 
petitive replies in this column. 

ANSWERS: A fee of 108. will be paid for the answer which 


we consider shows the greatest merit, and 5s. for the one we 


select as second best. Replies should reach this office within 
seven days of the appearance of the question. In judging the 
replies, importance will be attached to clearness and conciseness, 
as well as accuracy. The Editor reserves the right to make no 
award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the 


return of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 


Write on one side of the paper only, and if diagrams are sent,’ 
draw them on a separate sheet of paper attached to the manu- 
script. Competitors may adopt a ‘‘nom de plume," but. both in 
the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of 
good faith. No correspondence will be entered into with regard 
to unsuccessful replies. The Editor's decision is final. 


QUESTION No. 1371. 

A 230 volt installation is running on a circuit containin 
several electric cranes and other motors. An earth is report 
on the main board, and in investigating this, two 230 volt 
16 c.p. lamps in series were connected between the negative 
main and earth, and showed a red glow. When they ceased to 
por they were tried on the positive side and glowed again. 

his change over occurred several times a day. Sometimes, 
however, the lamps would show a full light, which indicated 
that about 460 volts was present between one pole and earth. 
How can this be axplained '—CowsrANT READER. 


(Replies must be received not later than first post, Monday, 


January 5th.) 


ANSWERS TO No. 1,367. 

The composition of an oil-resisting alloy is required, suitable 
for cast-metal tanks, for use with oil-immersed apparatus; the 
alloy must have been found successful in practice, and be 
inexpensive to make. Any special foundry precautions should 
be stated.—''U. В.” 

The first award (10s.) is made to “L. B." who writes 
: as follows :— 

The largest electrical manufacturers in this country for 
east tanks of oil-immersed apparatus use ordinary cast-iron. 
These are thoroughly galvanised both inside and out, thereby 
closing all pores. No special mixture or foundry precautions 
are required apart from the general practice. The tanks are 
cleaned after casting by air or sand blasting, then pickled 
in weak sulphuric or hydrochloric acid solution. To remove 
any traces of grease, bath in potash or soda solution, and 
finally cleanse in hot water. After thoroughly drying, they 
are then galvanised by the ordinary dipping process. 

There is a special aluminium alloy also suitable which is 
occasionally used where the magnetic effect of cast-iron would 
be detrimental, but sheet-stcel is often preferable. 


No second award has been made. 


The New and the Old.—The famous Egyptian temple of 
Rameses II., over 3,000 years old, is now illuminated by electric 
lamps for the benefit of tourists. It is also stated that the big 
bronze Buddhas in the temple at Nikko, Japan, have recently 
been modernised by having the candles in the eyes replaced by 
tungsten filament lamps. "Nikko receives electric power from a 
hydro-electric plant. 


TELEPHONY AND TELEGRAPHY 


(INCLUDING VIRELESS) 


Some particulars appeared in ELECTRICAL ENGINEERING last 
week of experiments with, Mr. S. G. Brown's telephone relay, 
and also with a German relay, on a long telephone line between 
London and Cologne. In addition to Mr. Brown's relay being 
used for telephony, it has been employed to a considerable 
extent in wireless telegraphy to reinforce the currents at the 
receiving end. The relay for this purpose differs in some 
respects in design from the one employed for telephony, but 
the main principle of the secondary contacts being made 
by & reed, the tension of which is balanced by a magnet, is 
the same. Mr. Brown has also been giving considerable 
attention to the design of a sensitive telephone, particularly 
for receiving wireless telegraph signals. Instead of tho 
usual diaphragm, he employs one of conical shape, made of 
very thin aluminium sheet about two-thousandths of an inch 
thick, the centre of which is fixed to the end of an adjustable 
reed which is acted on by the receiver magnet. The 
diaphragm is held in position by a paper or collodion edge. 
This has the advantage over the ordinary diaphragm that 
the diaphragm itself is far less rigid and in consequence 
more sensitive. The natural period of vibration of the system 
can be adjusted by means of the reed, and the arrangement 
also enables the magnetic circuit to be considerably better 
than in an ordinary receiver and the air gap to be adjusted 
with accuracy. In place of one central hole in the ear piece 
several smaller holes are employed. With these telephones 
we understand very much smaller currents can be heard than 
with the ordinary types; in fact, some experiments have 
elicited that their substitution for an ordinary telephone 
receiver increases the range of audibility by the equivalent of 
fve miles of standard cable. Experiments with these are 
also being conducted in connection with the clectrophone 
service with a view to developing a loud-speaking electrophone 
receiver so as to obviate the usc of listening tubes. 

Owing to the large number of complaints received by 
the Post Office from telephone subscribers on the message 
rate that they are being overcharged, the Engineering Depart- 
ment has for some time been conducting experiments to 
see whether a check meter, situated at the subscribers’ end 
of the line, could be devised which would be adaptable to all 
the different systems in use in this country. Although, pos- 
sibly, finality may not yet be reached, a very simple arrange- 
ment has been evolved which on test has proved itself to 
be reliable. A high resistance electromagnet of about 4,000 
ohms, entirely copper-clad, actuating a '' Veeder " dial through 
the usual mechanism, is fixed to the subscriber's instrument. 
It is connected between the ringing line and earth, and is 
arranged so that, as the armature is attracted, the circuit 
of а 1,000 ohm resistance in parallel with the 4,000-ohm wind- 
ing is closed, so that an augmented current flows over the 
line. This current, when augmented, passing through a relay 
at the exchange lights a lamp on the switchboard, and so 
indicates to the operator that the call has been recorded at 
the subscriber's end. The new meter, which is in addition 
to the meter at the exchange, is worked by the operator 
by the same meter kcy through a relay in the existing cord 
circuit, which connects an 80-volt battery to the answering 
relay between the line and earth. The subscriber's meter is 
not affected bv the usual ringing current, as the copper cover- 
ing of the coil gives it sufficiently high inductance to prevent 
any considerable alternating current from passing through it. 
As the addition of subscribers’ meters would add to the 
complexity of the subscribers’ equipment and necessitate in- 
creased maintenance charges, it is probable that any sub- 
scriber desiring this meter would be called on to pay about 
10s. per annum extra rental. It will be seen from the above 
that the meter is no more likely to register ineffective calls 
than the one at the exchange, in conjunction with which it 
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works, and is dependent on the operator to the sarne extent. clusicns summarised by the author at the end of the Parer 


The suvscriber can, however, immediately notifv the er- are not generally applicacle, except to British Post Осе wor. 
change if he sees an ineffective call registered. Witnout great Some cf the ец: оегѕ of the Holi Теіероопе Committee arc 
alterations to the present system, automatic meters are oniy not aitegether in agreement with the recommendauom te 
possible on automatic systems where there is no possibiuty purchase the system wrich tne Post Осе receniiy ace uirel 
of wrong numbers being given. An interesting metering froin the National Telepnone Co. on the terms announced 
arrangement at the subscriber's end in this case consists of on page 685 of our issue for December 11th. The feeunz is 
an arrangement whereby the cailing subscriber's transmitter that this price is too high, having regard to the numter oi 
is out of action, altuough the calied subscriber can be beard xears' use of the piant, but a special meeting of tne City 
in the receiver, until the calling subscriber depresses a button Council is to be held to discuss fivaliv the matter before ant 
in his instrument, and so registers the call. definite agreement with the Post Odice is entered into. 

The question of the distribution of the remaining £65.000 The death is annourced at Rineston-on-Trames, at the az 
of the National Telephone Со. 5 as~ts was considered by of eighty-six, of Mr. J. W. Wilkins, an early pionser in tei- 
Mr. Justice Sargant on Thur-day. last week. He referred стари and wireless telegraph work. Mr. Wiixins was asso 
the matter to chambers for inquiry. and directed advertise- ciated with Cooke & Wheatstone. 
ments of the proposed distribution to ve issued. Although it Ine Coventry Local Advisory Telephone Committee bas 
was decided last July that the surpius assets be distriputed been notified by tne General Post Office of the establishment 
arnong the deferred stockholders, the £65.000 was kept back of a new and larger telephone exchange. possibly an autcmsue 
so that claims against the assets could be met. Although it telephone exchange, and additional capies from Coveniry to 
had been netiti^4 that all claims must be proved before Birmingham. 

Acoust 25th last. the claims which Lad come in since have An expenditure of £40.000 is contemplated upon additions 
been paid. The jiquidator said that he was anxious to di~- to the Post Office telephone system in Bristol, botn as reraris 
tribute the £65,000 sinong the deferred stockhoiders, but felt the local and trunk line services. j 
that if was pot quite safe to do so without the direction of An interim dividend of 10 per cent. has been announced on 
tue Court. the ordinary shares of Marconi's Wireless Telegraph Co. 


A Paper of an unusual nature, but both interesting ard 
valuable, was read before the Institution of Post Office Elec- 
trical Engineers on November 16th by Mr. Harvey Smith. 
It dealt with the question of provision for future requirements ELECTRIC TRACTION NOTES 
when laying telephone cables and the pipes for thern. Assum- 
ing. for instance, that it is estimated that 300 lines will be 
required on a particular route during the next 15 vears, 


In response to the request by the Hove Corporation that 


will it be most economical to lay a 3u0-pair cable from the . the trolley omnibus sanctioned by the Board of Irade should 
outset, or a 150-pair cable now and another in eight vears, be run by the Brighton Corporation on a test route before 
or three 100.pair cables, four 75-pair cables. or six 50-раіт being put into service permanently, the Genera Purposes 
cables at suitable intervals of time; and again. if it pays to Committee of the Brighton Corporation has now specified a 
adopt one of the latter alternatives, will it be best to lay all * route for this purpose. | 

the pipes at the outset so as not to have to open the ground _ Another difficulty, however, seems to have arisen. and that 
again? The Paper explains how such problems as these are is that the Hove Corporation is not agreeable to the use 
dealt with, on the basis of calculating the ''present value" of trollevs, but prefers the flexible cable connection as used 
of the annual interest, maintenance, and depreciation charges in the Cedes-Stoll system. 

on the various alternatives over 25 years. Several examples A proposal that all the electric railway, tramway and ‘bus 
are worked out in the Paper, but as these are based on services in Berlin shall be amalgamated in a similar manner 
paving only 24 per cent. interest on capital, the general con- to what has taken place in London in under discussion. 


: “ELECTRICAL ENGINEERING" TRADE SECTION -> | 


— Notes on Tenders Invited and Prospective Business appear on p. 731. — 


Street, S.W.), gives illustrations of articles treated bv the 
electrolytic lead covering pro ess referred to on pace 721 of 
CATALOGUES PAMPHLETS &c., RECEIVED last week's ELECTRICAL ENGINEERING, and gives particulars of 
, , „емы ' the cost of current for depositing coatings of different thick- 
nesses. 
- : : FITTINGS.—A card irom Dugdell's Patents (Failsworth. 
MEASURING INSTRUMENTS.—A comprehensive list is to Manchester) illustrates a very large number of ш апа 
hand of “Nadir” electrical measuring instruments made by other jointed fittings. the special feature of most of which is 
the Kadelbach and Randhagen electrical measuring instrument a patented self-sustaining joint which «an be bent in anv 
works of Berlin (42 Babelsbergerstrasse Wilmersdorf). This direction. : 
includes high-class accurate permanent magnet moving coil volt- 


meters and ammeters, insulation testers, and combination in- A cleverly arranged paper-weight from Ferranti, Ltd.. forms 
struments for several ranges, in a number of forms. with portable a sort of circular slide rule for converting shillings and pence 
shunts and series resistances where required. The firm also into decimale of a pound. ‘This is very simple and easv to 
make up very conveniently arranged outfits with the necessary work. and will be much appreciated by the company's manv 
slide resistances and standard instruments for readily checking friends. | Ё А 
amineters and voltmeters. А special section of the list is devoted We have received a useful blotter from the Hart Accumulator 
to insulation testing sets, ohmmeters, &c., and among other items Co. (Marshgate Lane, Stratford. E ). 
listed we find sensitive millivoltmeter moving coil galvanometer, Alfred Graham & Co. (St. Andrew's Works, Crofton Park 
resistances, relays, universal combination testing sets, and Road) are distributing to their friends a desk blotting-pad af 
Various accessories, and a special connection and resistance box convenient form combined with a diary. j 
to be used in conjunction with a voltmeter for fault localisation. = - 
"lide wire resistance bridges and electrical pyrometers conclude Shipping, Engineering, and Machinery Exhibition, 1914.— 
this very complete collection of apparatus. | . Arrangements are progressing for this exhibition. which мй 
PHASE COMPENSATION.—We have received from the be held at Olympia n September and October. 1914. The 
Wagner Electric Manufacturing Company (St. Louis, Mo., Dutch Government are organising a collective exhibit. and over 
U.S.A.) a pamphlet dealing with phase compensation, from the 50 per cent. of the space is already booked. Among the names 
pen of Mr. Val A. Fynn, who is one of the Company's con- in the preliminary list of exhibitors we mav mention: the 
sulting engineers, The matter is a reprint of articles recently following :—Babeock & Wilcox. Lad.. Britieh Vacuum Cleaner 


published in the Electrical World (New York). The author Co., Ltd., Electric Applianees С Ltd., Е l К 
treats of the subject with especial regard to single-phase motors Ltd.. Jacob White & со. Ltd.. J. Keith & Bo Lud 


after having first explained the nature of a phase difference Kelvin. Bottomley & Bai | 

; , : : | ата. Ltd., W. Kennedy. Macie 
the causes producing it, and the methods of control. The Apphances, Ltd., Marconi’s Wireless Театар" Со Чо. 
treatment is full and clear, and is enhanced in ease of under- Medway's Safety Lift Co., Ltd., Ozonair, Ltd., Pinchin Те 
standing by 55 diagrams. son & Co., Ltd.. Sunderland Forge & Engineering Co., Ltd., 


LEADISING.—A leaflet from Lead, Ltd. (1 and 2 Old Pye W. C. Tacklev & Co. 
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AN ALBA FITTING 


IE: a description of the lighting installation at the Balham 
Palladium, which appeared recently in these columns, 
reference was made to the Alba fittings employed there. It 
is now possible to give further particulars of this fitting, 
which was specially designed by the British Thomson-Houston 
Co. (Mazda House, 77 Upper Thames Street), for the Balham 
Palladium. This fitting, which is of Adams design, consists 
of a heavy chased corona suspended by four chains. Inside 


———— -—-— -——— - - L—— —— 


FITTING WITH ALBA GLASS SPHERES. 


the corona is fixed a 16-in. Alba glass sphere, and from each 
of the arms. depends a 6-in. ball. One 200-watt and four 
60-watt Mazda lamps are used in each fitting. The metal- 
work of the fitting is of polished brhss; its overall length is 
4 ft. and its diameter 2 ft. 6in. The fitting is a fine example 
of the combination of efficiency and beauty in the design of 
lighting appliances. 


A NEW ELECTRIC SIGN 


HE Edison & Swan United Electric Light Co., Ltd. 
(Ponders End, Middlesex), have recently acquired the 
manufacturing rights of the patent ''Ediswan-Zenith " light- 


HOYALEDISWAN 


New One-Lamp SIGN. 


saving sign (Beville’s Patent). The chief feature of this new 
sign ås the reduction in maintenance cost over other types, 
effecting a saving in upkeep of from 50 to 70 per cent. The 
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chief feature is the use of a simple device which diverts 
the light on to surfaces where it is alone required, thus 
effecting a considerable saving in upkeep; at the same time 
a brilliant and even light is ditfused over the entire surface 
of display. The lamp itself is between patent distributing 
screens, at the same time throwing its side rays on to mirrors 
at either end of the sign, by virtue of which arrangement 
an even distribution of light over a large surface is obtained 
without glare, whilst in the casé of either single or double- 
sided signs the width of the containing box is reduced to a 
minimum. This pridciple is applicable to facias, projecting 
signs, window signs, wall signs, and, in fact, to all signs 
illuminated from within. 


A NOTABLE ADVERTISING CAMPAIGN 


HE General Electric Co., Ltd. (67 Queen Victoria Street, 

E.C.), are carrying out a special advertising campaign 
on a very large scale in connection with the sale of their 
“ Magnet” electric irons. Most of our readers will already 
have seen the four-page special advertisements which have 
been appearing in the Daily Mirror, which are extremely well 
arranged and effective. We are informed that nearly 200 
electricity undertakings have interested themselves in the 
matter and distributed copies of this paper to all consumers 
on their mains, while over 600 contractors are co-operating 
in the scheme and have taken up a stock of '" Magnet" 
irons in order to meet the demand that is bound ta accrue. 
The Company are being particularly liberal in the terms 
that they are giving to agents, and are giving a bonus in the 
shape of a free kettle, toaster or ki plai to those placing 
orders for a certain number of irons. Extensive advertising 
and window-dressing material has also been prepared for the 
use of contractors, and the General Electric Co. have fortified 
their own position as regards delivery by manufacturing a 
stock of over 40,000 irons for various voltages. The irons 
are being sent out complete with connectors, flexible cords 
and adapters ready for instant use, and another important 
feature of the scheme is the arrangements that have been 
made for giving anyone fifteen days’ free trial of an iron 
and a three years’ guarantee when purchased. The Company 
are to be congratulated on the enterprise and energy that they 
have shown in the matter, and fully deserve the large 
volume of business which their campaign, во suitably timed 
just before Christmas, is bound to bring them. The benefits 
to the contractors will be also on a large scale, and both the 
public and the supply authorities will reap great advantage. 


TENDERS INVITED AND 


PROSPECTIVE BUSINESS 


Generating Stations, Sub-Stations, Mains, &c. 

Belgium.—The Antwerp Municipal Authorities invite tenders 
by January 19th, 1914, for two transformer cabins, a supply 
of armoured cable, and seventy junction boxes. Further 
particulars, 73 Basinghall Street, E.C. 

Carlisle.—Thc Electricity Department invites tenders for 
two 1,250-kw. high-pressure turbo-alternators with condensing 
plant, rotary-converters, switchgear, &c. City Electrical 
Engineer, December 31st. 

Grimsby.—Mains extensions. | 

Heywood.—An expenditure of £3,000 upon mains and 
services is contemplated. 

. Hornsey.—A loan of £6,000 for mains extensions is to be 
applied for. 

London: Hammersmith.—The Finance Committee of the 
L.C.C. recommends sanction to a loan of £9,427 for mains, 
sub-station plant, services and meters. 

Southwark.—-The Finance Committee of the L.C.C. recom- 
mends sanction to a loan of £29,334 for additional generating 
plant. 


THE RECORD ELECTRICAL Co., Ltd. 


ess len WORKSHOP TYPE JM n. 
WESTMINSTER. S.W MEASURING MANONESTER. 
А Т 2 
3051 Victoria INSTRUMENTS. 164 Alerincham, 
Telegrams ne Cablegramg — Telegrams Ф с : 
ae Write for Prices & Particulars. Altrincham.” 
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“LIVERPOOL” 


LIVERPOOL ELECTRIC CABLE co. ond 


um mbonx LINACRE LANE, BOOTLE, LIVERPOOL. 


Stoke Newington.—The Finance Committee of the L.C.C. 
recommends sanction to a loan of £6,000 for mains. 

Rochdale.—Sanction to borrow £60,000 is to be sought in 
connection with extensions at the power station. 

Southend-on-Sea.—An expenditure of £30,000 on mains and 
feeders is contemplated, as well as the erection of two new 
sub-stations. 

Taunton.—Application is to be made to the Local Govern: 
ment Board for loans aggregating £5,100 for extensions to 
the electricity undertaking. 

Walsall.—It is stated that plans are being prepared for a 
new generating station at an estimated cost of £40,000. Mr. 
E. M. Lacey is the consulting engineer. 


Wiring 

The following particulars relate to new buildings about to be 
erected, or important alterations and extensions in existing 
buildings. Wiring contractors are 
snquiries to ascertain whether electrical work will be required. 

Barking.— New post office. Н.М. Office of Works, London. 

Barnsley. New town hall. 

Belfast.— Electric lighting of the workhouse. 

Croydon.—Cinematograph theatre, Lower Addiscombe 
Road. G. W. Booth, Chandos Street, S.W.—Fifteen houses, 
Melrose Avenuc, W. Aston, 218 Melfort Road.—Fifteen 
houses, Hythe Road, H. Harrison, 21 Raymead Avenue. 

Dawlish.— New fire station, &c. Town Clerk. 

Devonport.—Infants' school. Director of Education. 

Dundee.—New school. 

Harrogate.—New Council school. Borough Surveyor. 

Hull.—Cinematograph theatre, Beverley Road. Architects. 
Wellstead, Dossor & Wellstead, Waterloo Chambers. 


Cinematograph theatre, Anlaby Road. Architect, Н. Р. 
Binks, 31 Scale Road. 

Macclesfield. New fire station. 

Margate.—New town hall. 

Newcastle.— Labour exchange, Wallsend. H.M. Office of 


Works, London. 

Pontypridd.— l-xt«nsive. alterations and additions to work- 
house. Architects, А. L. Thomas and G. 5. Morgan, 23 
Gelliwastad Road. 

Richmond (Surrey).—New cookery centre (£3,700). 

West Bromwich.—New schools at Cronchills (£16,518). 


recommended іо make. 


LONDON : 


Baxter & Caunter, Ltd., 
219, Tottenham Court 
Road, W. 


BIRMINGHAM : 


W. La Brum, 
27, Anderton Park Road, 
Moseley, Birmingham. 


MANCHESTER: 


Н. G. Mabbs, 
Marble Street, Spring 
Gardens. 


LEEDS: 


Loxley & Co., Ltd., 
20, Basinghall Street. 


NEWCASTLE-ON-TYNE: 


Robert Bowran & Co., Ltd., 
St. Nicholas Buildings. 


GLASGOW : 


A. & J. M'Culloch, 
140, West George Street. 


Miscellaneous 
Bristol.—' There is a prospect of considerable extensions to 


‚ the street electric lighting in conjunction with a number 


of new streets which are to be built. 

Northampton.— Tenders are invited for the overhead equip- 
ment, underground feeders, telephones, &c., for three miles of 
tramway extensions. Borough Engineer. 

Rawtenstall.—It has been decided to substitute electric 
lighting for gas lighting along the main tramway routes. 


TENDERS RECEIVED AND ACCEPTED 


Norwich.—The tender of Messrs. C. A. Parsons & Co. for 
a 3,000-kw. turbo-alternator coupled to two 1,200-kw. Siemens 
rotary-converters at £8,578. 

London: L.C.C.—The Edison & Swan United Electric Light 
Co. have been successful in securing the contract for the 
supply of Royal Ediswan drawn-wire tungsten filament lamps 
(British) to the London County Council, under Schedule 17. 

Admiralty.—A contract for the supply of Royal Ediswan 
drawn-wire tungsten filament lamps (British) for H.M.S. 
Tiger has been placed with the Edison & Swan United Electric 
Light Co. 


APPOINTMENTS AND rici NOTES 


We are very pleased to state that Mr. C. Turnbull, Borough 
Electrical Enrzineer at Teignmouth, who recently underwent 
an operation for appendicitis, is now progressing favourably. 

The Erith Electricity Committee recommends that the 
salary of Mr. A. Coveney, Borough Electrical Engineer, shali 
be increased from £350 to £400 per annum. 

The salary of Mr. G. Bryant, Borough Electrical Engineer, 
Yarmouth, is to be increased from £450 to £500 per annum 
bv two inerements of £50. 
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LAMPS . | 


Important Notice 


JUDGMENT 


THE OSRAM.LAMP WORKS, LTD., beg to inform the Trade and the 
Publie that on November 20th, 1913, in the High Court of Justice, Chancery Division 
Mr. Justice Astbury GRANTED AN INJUNCTION against the ORO LIGHT 
& GENERAL SUPPLY CO., LTD., 36, Cock Lane, Snow Hill, E.C. (in 
default of defence), in the action against them instituted by the Osram Lamp 
Works, Ltd., for infringement of OSRAM Patents Nos. 23899* of 1904 and 18622 
of 1906 (the validity of which had been certified by the Court in a previous action) 


by the sale of 
ORO LAMPS, 


stated by the Defendants to be manufactured by the Wolfram Lampen 
Aktiengesellschaft of Augsburg, Germany. 


IT WAS FURTHER ORDERED that the Defendants deliver up to the OSRAM 
LAMP WORKS, LTD., or destroy in the presence of their representatives, all such 
infringing lamps in their possession, and that an inquiry be held to ascertain what 
damages have been sustained by such infringement, and that the Defendants pay — 
THE OSRAM LAMP WORKS, LTD., their full costs, charges, and expenses in 


the action as between Solicitor and Client. 


ELECTRICAL ENGINEERING vid: 


WARNING! Dealers in and users of similar 
infringing lamps will be,proceeded against. 


When corresponding with Advertisers, please mention “ Electrical Engineering?" 
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| | LOCAL NOTES 

Aberdeen: Power Supply.—The question of giving a supply 
of electricity for power purposes to the Broadford works has 
occupied a good deal of attention recently. The opposition 
has been directed to the point that it is not profitable to 
supply electricity at 3d. per unit, as this is under actual 
works cost. The fallacy of this argument, of course, is well 
known in connection with power supply taken during non- 
peak load, and the Electricity Committee’s proposal to supply 
up to 100,000 units at ordinary power rates and 4d. per unit 
for all consumption in excess of that on a contract for five 
years, has been passed. It should be noted, however, that 
the voting was 15 to 14. 

Brixham: Vibration from Generating Plant.—An action has 
been brought against the Brixham Gas Co. by a property 
owner close to the works in respect of vibration caused by 
some small generating sets at work on.the Gas Company's 
premises. After a long hearing, Mr. Justice Neviile, in the 
Chancery Division, has held that there is sufficient vibration 
to constitute actionable nuisance, and granted an injunction, 
allowing three months within which to make the necessary 
structural alterations. 

Chester: Water Power Works.—In a report in which the 
City Electrical Engineer refers.to the satisfactory working 
of the Dee water-power electricity works, reference is also 
made to a complaint by the Chester Boat Co., which runs 
ъ service of steamers on the Dee, that the operations of 
the power scheme have had the effect of reducing the depth 
of water available this winter to such an extent that there 
is every probability of the steamer service having to be 
suspenued altogether next summer. A special sub-committee 
has been appointed to investigate the complaint. 

Hinckley: Electric Supply.—An agreement has been come 
to between the Council and the Midland Electric Light & 
Power Co., Ltd., for the latter to apply for an electric 
lighting provisional order to be immediately transferred to 
the Leicestershire & Warwickshire Electrie Power Co., which 
has a power station close to Hinckley. Supply will, of 
course, be immediately available, and under'the order the 
Council has the right to acquire the undertaking in its district 
at the end of forty-two years. The Council has been advised 
in the matter by Messrs. Preece, Cardew & Snell, who express 
the opinion that a municipal undertaking could not be made a 
financial success now. | 

Newport (Mon.) : New Generating Set.—The new 8,000-kw. 
6,000-volt A.E.G. turbo-alternator was officially started up 
last week. A wet air filter has been installed in conjunction 
with this set. 

Northampton: Reduction in Cooking and Heating Charges. 
—The Northampton Electric Light Co. has reduced its charge 
for electricity for heating and cooking purposes from 14d. to 
ld. per unit. It is stated that this reduction has becn made 
owing to the rapid increased demand for current for these 
purposes, whilst many of the boot manufacturers in the town 
are now using electric irons, pressers and stamping machines. 

Spain: International Ezhibition.—With reference to the 
International] Exhibition which it is proposed to hold in 
Barcelona іп 1915, as announced on another page, a document 
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to hand from the British Chamber of Commerce for Spain 
anticipates a great boom in electrical matters during the next 
two years. Important companies, both national and foreign, 
are now engaged in erecting water-power stations at the 
water-falls of the Pyrenees and various provinces, and. it is 
anticipated that by the end of 1915 something like 800,000 h.p. 
will be available for transmission to Barcelona, and will be 
sold at very low rates. The Chamber of Commerce, in order 
to encourage interest in Great Britain in the 1915 Exhibition, 
has sent a deputation to England. Already the municipality 
and other local organisations in Barcelona have guaranteed 
important subsidies, that of the Town Council amounting 
to 10,000,000 fr. British manufaeturers are urged to take 
interest in this Exhibition, as the Chamber of Commerce is 
assured that it will open an excellent market in Spain. 

Walsall: Increase in Power Charges.—The Electricity Com- 
mittee's recommendation to increase the price of current for 
power purposes next year by 10 per cent. has been adopted 
by the Corporation. The somewhat unusual comment is 
made in the Electricity Committee's report on the general 
question of developing the undertaking that although 
the use of electricity would be popularised by hiring motors, 
оа» the Committee could not recommend the expense 
involved. 


MISCELLANEOUS BUSINESS NOTES AND | 
TRADE ANNOUNCEMENTS 


Bankruptcies.—The application for the discharge of 
J. G. Hilton, Electrical Engineer, 103 Exchange Buildings, 
Birmingham, will be held on January 15th, 1914, at the 
Court House, Corporation Street, Birmingham. 

Charles Blake, trading as the Bilston Electrical Co., 
4 Church Street, Bilston, has been adjudicated a bankrupt. 

Liquidations.—The statement of affairs in the liquidation 
of Prested Miners’ Gas Indicating Electric Lamp Co., Ltd., 
shows a deficiency of £18,876. The failure of the Company 
is attributed to the fact that the lamp was too expensive to 
be made commercially profitable. 

Christmas Holidays.—A. Reyrolle & Co., Ltd. (Hebburn-on- 
Tyne), notify that their works will be closed from Wednesday, 
Dec. 24th, to Fridav, Jan. 2nd, and that the offices will 
be closed for part of that time. 

The Edison & Swan United Electric Light Co., Ltd., will 
open their premises as usual at College Hill and Queen Street, 
E.C., on Saturday, the 27th, for the convenience of their 
customers. 

Companies Struck off the Register.—The names of the 
following will be struck off the register of joint stock com- 
panies at the end of three months, unless cause is shown 
to the contrary :—Electricity Generating Co.; Ferabin Lamp 
and Electrical Accessories, Ltd. 


NEW COMPANIES 


BRITISH ARC WELDING CO. (BRISTOL CHANNEL), 2 
Dock Chambers, Cardiff. Capital £20,000. 


— 
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TURBO-GENERATORS. MOTOR GENERATORS. 
MOTORS of all TYPES. ROTARY CONVERTERS. 


Patent 
Automatic 
Reversing Drive Complete 
for Equipment for 
Reciprocating the Electrical 


Lighting and 
Driving of 
Machine Shops, 
Mills, Factories, 


Machine Tools. 


Schemes 
Prepared for 
the Conversion 


&с. 
to 
Electrical Drive. 
3000 kw., 6600-volt, 164 r.p.m. 3-Phase Generator for the City of 
Winnipeg. Five Generators have been supplied. 
RIVER DON WORKS, 
SHEFFIELD. 
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Fully Licensed under British Patents Nos. 21513/06—27712/03, and others. 


THE EDISON & SWAN 
UNITED ELECTRIC LIGHT CO., 


Ponders End, Middlesex. 
London Showrooms: 36-37, Queen St., & 11, College Hill, Е.С. 
Branches in Bristol, Belfast, Birmingham, Cardiff, 


Dublin, Dundee, Glasgow, Hull, Leeds, Liverpool, 
Manchester, Nottingham, Newcastle and Australia. 
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FREQUENCY 
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For all 
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Permanent, 
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by 
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or 
Wave-form. 
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Model 11., 25 reeds. 
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Telegraphy a Speciality. 


Send for Catalogue Sheet 19. 
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Wiring Contractors 


The follówing firms will be pleased to submit 
ostimates to carry out olectric light and power 
installations, and also extension and repair work :— 


LONDON. 

R. Brightwell, 107, Queen’ в Road, Bayswater, W. 
(2172 Paddington). 
Electrical Installations, La. ,27, Martin's Lane, Cannon St., Е.С. 
(13894 Central). 
Lund Broe. & Co., 78 and 80, Queen Victoria Street, E.C. 
(1219 Central). 

Rashleigh Phipps & Co., 147, Oxford Street, W. 
(7906 oa 


Rawlings Bros., Ltd., 82, Gloucester Road, Kensi ton, W. 
(3370 Kensington). 
Speedy, Eynon & Co., 6, Duke Street, Adelphi, W.C. 
(8967 Central). 
Trollope & Colls, Ltd., 77, Grosvenor Road, S. W. (1971 Victoria), 
also 5, Coleman Street, E.C., and at Dorking, Surrey. 


F. Troy & Co., 194-196, Finchley Road, N.W. opposite 
L. & N.W. Railway Station). (3161 & 3162 Hampstead). 


BRIGHTON.—Page & Miles, Ltd., 60, Western Road. 
BURNLEY.—Simpeon Brothers, Curzon Street. 


" OARDIFF.—R. Nance, 2, Dock Chambers. 


OROYDON.—Thos. Hyde & Co., 180, London Road. (542 P.O.). 


GLASGOW & DISTRIOT. 
Wm. McWhirter & Son, 212, 214, & 216, Holm Street. 


HULL 
Alexander Shaw, 18, Story Street. 


WOLVERHAMPTON .— Wolverhampton Electric Fittings & 
Installation Co., 28, Darlington Street. 


The charge for insertion in the above list is 6s. per quarter (prepaid). 
Only names of Wiring Contractors of good repute are accepted. 
Applications should be addressed to ‘‘Electrical Engineering," Temple Chambers, London, E.C. 


ELECTRICIANS 


Have you seen 
Moseley's көз їп 
Rubber Gloves ? 


THEY ARE ABSOLUTELY THE BEST. 


You cannot afford to run risks, and should use 
the best glove that can be made. 


Write for particulars. Samples sent on approval. 
DAYID MOSELEY & SONS, Ltd., 


ARDWICK, MANCHESTER. 
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CRANE’S 


МЕ CRANE’S EUREKA „SAE 


The one great antidote for competition and 
restricted output. 


Send for the Booklet C. 


FREDK. CRANE CHEMICAL СО. 
Armoury Close, 
Bordesley Green, 

Birmingham. 
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PATENT 


LOUD SPEAKING TELEPHONES 


COMPLETE INGTALLATIONS FOR 


WARSHIPS, MERCANTILE VESSELS, 
MINES, POWER STATIONS, Etc. 


Adopted by the British Admiralty, Foreign Governments, 
the Leading Shipping Companies, and as used in many 
Electrical Generating Stations. 


ALFRED GRAHAM & CO., 
ELECTRICAL ENGINEERS AND CONTRACTORS, 
ST. ANDREWS WORKS, CROFTON PARK, LONDON. 
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THE INDIAN TRADE 
of 
BRITISH MANUFACTURERS 


can be largely increased if the advertising columns of 


“Indian Industries & Power 


(incorporating "INDIAN MOTOR NEWS”) 
are made judicious use of. 
This Journal, published at Bombay, 
is acknowledged to be the leading 
Engineering and Industrial journal 
in Western India. It is officially 
subscribed to by the Government of 
India, the Indian Provincial Govern- 
ments and Native States throughout 


“NADIR” 


ELECTRICAL 
MEASURING 
INSTRUMENTS 


Made by 
KADELBACH & RANDHAGEN, 
m. b. H., Berlin — Wilmersdorf, 
GERMANY. 


Theillustration shows зе accurate Universal Testing Set, Model 2, 
suitable for the simplest tests as well as for the most accurate 
measurements, meter calibrations, etc. It enables measurements 
of current, pressure, insulation and resistance to be made over 
_ a wide range, as well as tests of lightning conductors, localisation 
of faults, battery tests, and power measurements. Ask for 
our Pamphlet No. 10, which contains an accurate description 
FIRST-CLASS REPRESENTATIVES WANTED. 


India. 
MAKERS OF MOTOR CARS AND Мае Р 
ACCESSORIES 1914 


will in particular find it an admir- 

able medium. It was the Arst 

journal to deal with Motoring and 
Automobilism in the East. 


Wheeler’s Buildings, 
73, Hornby Road, Fort, Bombay 


Telegrams : “ Indopower " Bombay. 
Write for a specimen copy. 


DLAKE & INSULATING STAPLES 


Write for Samples and Prices. 
MOSSES & MITCHELL, 


Chiswell Works, 122-124, GOLDEN LANE, Е.С. 
—— aSj 9.1,) OU ULIL-.ALLDDDBOÁCOLLLSCQIIOGILIETIZEEEELLIELELECECTECCEELELLLZIECIEELIETÍZZTZTITITITTIITTEEISEED 


ШШ 


Ladders, Steps, 
3 | Trestles, 
HEATHMAN'S C Scaffolds, &c. 
CORATOR'S TRESTLES. Ы | Sale or Hire. 


sare HEATHMAN & C0. 


BN IO, Parson's Green, 
London, S.W. 


Write for Terms for 


ELASTA: 


The Strongest Known. 


They infringe 
no Patents and 
our Indemnity 
holds good. 


JZAI TS ыд i 28.HATTON GS 
a [4-4 bff LONDON, ес 


KAYE’S LATEST PATENT SERRATED STEEL 


SEAMLESS OIL CAN 


Sole Makers | ) FITTED WITH 


JOSH.KAYES SONS.» pn Now Patent Thumb Button 


and Patent Seamless Spout. 
(Managing Director: М. К. KAYE, M.I.Meoh.E.) 


Also in Copper or Brass for 
Lock Works, LEEDS, Contractors to H.M. Navy, War Department, 


Electrical Purposes. 
And 98, High Holborn, London, W.C. | == Home Office, and Indian State Railways. 


When corresoonding with Advertisers, please mention ‘‘ Electrical Engineering.” © 
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OFFICIAL ANNOUNCEMENTS AND SMALL ADVERTISEMENTS. ` 


Official Advertisements are charged at the rate of ӘС. per line (column width). 


Small Prepaid Advertisements of Situations Vacant and Wanted, Plant for Sale or Wanted, &c., are inserted at the rate of 1/- 
for the first 12 words and ld. per word afterwards. Three insertions for the price of two. Advertisements сап be received up tàl 


Wednesday morning first post. 


= 


Letters should be addressed to Тнв Kizowarr PusLISHING Co., Lan., 203-6, Tempie Chambers, London, Е.С. 


TENDERS INVITED. 
COUNTY OF LONDON. 


The LONDON COUNTY COUNCIL invites TENDERS for 


AN ELECTRICAL INSTALLATION at the РОРНАМ Roap 
ELEMENTARY SCHOOL, S. IsLINGTON, comprising about 130 lighting 
points. 

Persons desiring to submit Tenders may, on and after Monday, 
22nd December, 1913, obtain the specification, form of tender, 
&c., on application to the Chief Engineer of the Council, Mr. 

i Номрнавүз, at the County Hall, Spring Gardens, S.W., 
upon payment to the Cashier of the Council of the sum of £1. 

is amount will be returnable only if the tenderer shall have 
sent in & bona-fide tender, and shall not have withdrawn the 
same. Full particulars of the work may be obtained on personal 
application, and the drawings, specification, and other contract 

ocuments may be inspected at the County Hall before the 
pere of the fee. 
he Contractor will be bound to рау to all workmen employed 
by him in and about the execution of the contract or any part 
thereof, wages at rates not less, and to observe hours of labour 
not greater, than the rates and hours set out in the Council’s list, 
and such rates of wages and hours of labour will be inserted in 
and form part of the contract by way of schedule. Par- 
ticulars of the Council's Standing Orders on these matters are 
given in the London County Council Gazette. Tenders must be 
upon the official forms and the instructions therein must be 
strictly complied with. No tender received after 11 a.m. on 
Tuesday, 134% January, 1914, will be considered. 

The Council does not bind itself to accept the lowest or any 
tender, and it will not accept the tender of any person or firm 
who has withdrawn a tender after the same had been opened, 
unless the reasons for withdrawal were satisfactory to the 


Council. | 
LAURENCE GOMME, 
Clerk of the London County Council. 
County Hall, Spring Gardens, 8.W., 
15th December, 1913. 


APPOINTMENTS VACANT & WANTED. 


SWITCHBOARD ATTENDANTS wanted for the L.C.C. 
Tramways Sub-stations. Shift Duties. Wages, 30s., rising to 
40s. a week. Applicants must have practical knowledge of 
switchboard operation, and be not less than 22 years of age. 
Apply to the Carer Orricer, L.C.C. Tramways, 62 Finsbury 
Pavement, E.C. 

TRAVELLER—Retail electrical experience, desires post. 
Wholesale preferred. Interviewing or Supervision. Apply 
“ Амрѕ,” 6 Alma Terrace, Torquay. . 
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COLLEGE = 


OF SCIENCE AND TECHNOLOGY 


SOUTH KENSINGTON, LONDON, S.W. 


The following Advanced Course of Instruction will be given, 
commencing in January next :— 
City and Guilds (Engineering) College. 
Subject— Conducted by— 
Railway Engineering (including) : 
Railway Signalling Mr. Н. С. Brown, M.LE.E. 
Railway Organization Mr. W. T. STEPHENSON, В.А. 
Electric Traction and Railway | Mr. P. Dawsoy, M.Inst.C. E., 
Electrification M.LM.E., M.LE.E. 
For further information of this and other courses to follow, 
application should. be made to THE REGISTRAR. 


John E. Raworth, 


2neen Anne's Chambers, Chartered Patent Agent 
30, Broadway, Westminster, London, S.W. 
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the World, trade discount on ap lication. Creosoted troughing 
and timber for underground wor 


Carbon Electrodes. We supply the trade. V. DasNIERES, 
21 Water Lane, E.C. 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
rices given by Drnsv AND Co., Lrp., 44 Clerkenwell Road, 
London: E.C. N.B.—Platinam Sold. 

PLATINUM, OLD ELECTRIC LAMP TOPS, Scrap 
Platinum purchased for cash. Best price given.—S. W. Pricer 
Co., Platinum Refiners, 15 Great Queen Street, Kingsway, 


РР 


London, W.C. 


ANNOUNCEMENTS RELATING TO PATENTS. 


The Owner of Patents Nos. 24,696/10 relating to ''Improve- 
ments in apparatus for the production, strengthening, and 
reception of ELECTRICAL VIBRATIONS,” and 13,968/11 
relating to “Improvements in ELECTRIC CAPACITATIVE- 
INDUCTIVE COUPLINGS," is desirous of nenatiating with 
interested parties for the granting of licenses thereunder on 
reasonable terms. For information apply to Messrs. LLOYD 
Wiss & Co., Chartered Patent Agents & Consulting Engineers, 
No. 10 New Court, Lincoln's Inn, London, W.C. 


Мв. J. G. LORRAIN, M.I.E.E., 
REMOVAL. M.I.Mech.E., Chartered Patent 
Agent, has removed his office from Norfolk House, Norfolk 


Street, Strand, W.C., to | 
Staple Inn Buildings, High Holborn, London, W.C. 


CAPPER PASS & SON, Ltd., 


Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 
BUYBRS 
LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 


Telegrams DU Pass, BRISTOL.” 


Telephone: 3475 & 3476. 


For instructions on Cleaning and Polishin 
Electrical Fittings and Electric Cookers, rea 


| CANNINGS HANDBOOK ON 


POLISHING, ELECTRO-PLATING & LACQUERING. 


Fully Miystrated. Price 2s. 3d. post free. Abroad, 2s. 6d. 


W. CANNING & CO., BIRMINGHAM. 


LONDON: 18/20, ST. JOHN’S SQ., CLERKENWELL, E.C. 
MENTION BOOK BEA. 


EVERY INSTALLATION ENGINEER 


Should join his Trade Protection Organisation, 
THE 


ELECTRICAL CONTRACTORS ASSOCIATION 


(Incorporated). 


Inquiries cordially invited by the Secretary, 


L. G. TATE, 
20, Buckiersbury, LONDON, E.C. 
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“SYNCHRON” THE LIFE-SAVER | 


The latest invention for restoring animation after apparent 


death from Eiectric Shock, Drowning, Mine Gas Poisoning, etc. 
A boy can use it, no technical 'knowiedge necessary. 


The Star, Nov. 28th, says :— 


“Electric shocks need not necessarily 
prove fatal, and people who have been vic- 
tims of a shock appear to be like people 
who have been immersed in a pond; both 
may be revived by means of artificial 
respiration. 

"Some very interesting information re- 
garding this is given in the ‘ Lancet’ 
by Dr. Reginald Morton, President of the 
Section of Electro-Therapeutics in the 
Royal Society of Medicine, who states that 
practically no shock, however severe, need 
necessarily prove fatal. 

“Death from electrical shock is only an 
apparent death at first, and whatever the 
conditions or severity of the accident, 
there is practically always a time, varying 
from a few minutes upwards, during which 
it is possible to resuscitate the victim by 
artificial respiration if resorted to at once. 

“So important is it to commence arti- 
ficial respiration quickly, that it is the first 
duty of the bystander to see to this before 
everything else." 


YOU CAN DO THIS WITH THE SYNCHRON 


А А : it is always ready. 


AGENTS: 

Messrs. HASLAM & SCHONTHEIL, Ltd.; Messrs. SIEBE GORMAN & CO, Ltd. 
British South Africa Messrs. GEORGE ANGUS & CO., Ltd. 
Rhodesia - - - Messrs. HUBERT DAVIES & CO., Ltd. 

Canada - - - Messrs. CHAPMAN & WALKER, Ltd. 


For full particulars apply to the sole selling agents for Great Britain and the Overseas Dominions— 
THE SYNOHRON OO, (Proprictors, Albans, Lt4.,)11, Serjeant's. Inn, London, Е.С. 
THE HOLMQUIST ELEOTRIO OO. (1911) Ltd., 27, Kingley Street, Regent Street, London, W. 


WHEN CORRESPONDING WITH ADVERTISERS, PLEASE MENTION “ ELECTRICAL INGINEERING.” с 2 
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Уа ЕУЕКЅНЕОЅ LAIL CELL JELAI TESTER JEN 


Keep your Batteries in order 
systematically by the use of 


Evershed's 


і 
{ 1> 


Cell Tester 


the best thought out of all instru- 


ments ever devised for the purpose. 
Every detail is practical, and the 


Undamageable Pivots 


render this instrument unique. 
Full particulars from the 


Sole Makers: EVERSHED & VIGNOLES, Ltd. 
Telephone : 1570 Chiswick (2 lines). = Acton Lane Works, Chiswick, LONDON, W. 


Telegrams : “ Dorothea, Chisk, London. 


Lah EVERSHEDS Ц 
Lee CETELE TTR 


f ө 
"mt 


D 


) 


JOJTEVERSHEDS ҖЕ | ceu [ЭЖ TESTER TERM: 


SILOERIOWN. 


Over 30 years’ 


manufacturing experience is behind 


SILVERTOWN ELECTRICAL PLANT 


The India Rubber, Gutta Percha & Telegraph Works Co., Ltd. 

(The SILVERTOWN Company) were the first to manufacture 

Gramme Machines in England, and have executed many 

important contracts for British and Foreign Governments and 
Corporations. 


Estimates for Dynamos, Motors. Balancers, Boosters, Motor 
Generators, Rotary Converters, Petrol-Electric Plant, Switch- 
boards, etc., on application. 


HEAD OFFICES—106, Cannon Street, London, E.C. WORKS-Silvertown, London, E. 


When corresponding with Advertisers, please mention ** Electrical Euyineering.” 
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— “Witton " : 
Starters and Controllers 


Robust construction throughout. Every part easily renewable. 


(US 


(ЇЇ 


TUTO TAM ШШЩ A 


“Witton " С.С. CONTROLLER, fitted 
with Magnetic Blow-out Coils and 
barriers between fingers, mounted on 
self-contained Resistance Pedestal. 
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| 


Immediate Deliveries. 


| Realizing the importance of prompt de- 
liveries and the consequent saving of time 
and trouble to Contractors on installation | 
and repair work, the G.E.C. have arranged | 
to carry large stocks of all standard types . 
and sizes of Starters at their Central | 


ШШЕ 


Stores, Witton, and all Branches, thus | 
enabling orders to be executed with | 


HU 


utmost promptitude. 
“Witton ” С.С. STARTER, Type 5 = 


| 
| 


DULUTH 


(with cover removed). Stocks are also held of Controllers ready for 
use, and in parts which can be assembled 
In open, semi-enelosed and totally enclosed cover at short notice. 


patterns. Provided with self-aligning contacts, Particulars and Prices Post Free on request, 
removable no-volt coil, and adjustable overload coil. — ——" m 


THE GENERAL ELECTRIC COMPANY, Ltd., 


HEAD OFFICE : 67, QUEEN VICTORIA ST., LONDON, E.C. 


Telephone: LoxpoN WaLL 3000 (20 lines), Telegrams: “ ELECTRICITY, Скмт, Lonnon.” 


Branches: Manchester, Birmingham, Glasgow, Cardiff, Newcastle, Dublin, Belfast, Bristol, 
Swansea, Liverpool, Leeds, Shefheld, Nottingham, Hull, Southampton, &c. REC? TRADE MARK 
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ECS TRADE MARK 
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IQI3 - 1914 


GREETINGS 


THE 
» DIRECTORS, MANAGEMENT, 
and STAFF of the 


EDISON & SWAN 


United Electric Light Co., Ltd., 


A 


HAPPY CHRISTMAS 


| | 

lo 

|е WISH ALL THEIR CUSTOMERS 
ү AND 


PROSPEROUS NEW YEAR 


When corresponding with Advertisers, please mention “ Electrical Engineering." 
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Е WATCH MAN” ” 


ENCLOSED CIRCUIT BREAKER, OVERLOAD ONLY. 


FREE HANDLE, 


METAL AND MICA. 
CARBON BREAK, 


STOCKED IN TWO SIZES 
30-60 Ampores 
75-150 Amperes 


A HICH-CLASS BREAKER AT A 
VERY LOW PRICE. 


WRITE FOR LIST “w2.” 


SWITCHGEAR & COWANS, L” 


SPRINGFIELD LANE, SALFORD, MANCHESTER. 


The Fearful Frown, 


A sorry sight, 


4 Bad luck to crown, 


He's lost Fluxite. 


The 
PRACTICAL MAN 


insists on having 


Sob Hop Ф ш м) —› 


The paste flux that 
SIMPLIFIES SOLDERING and LEAD JOINTING. 


It solders even — metals v cleaning, and к safe for electrical work. It joints 
lead without solder merely by the use of a ow р or blow-pipe If desired 
some solder can be p еч А. into а little Р1 E... and the two applied together. 


Of Ironmongers, etc., in 6d., 1/- and 2/- Tins. 
Made by the AUTO CONTROLLER CO., 70, Vienna Road. Bermondsey. 
ЕГ en B.W 


MICA — TU c mic ipie 
London. 


Ringe, асое MICANITE 
SS TT 


BEITIBMMIGA бб. ©o., LD. The The Micanite & Insulators бо. 12 


rare fo WALTHAMSTOW, g 
tondon m 


ELECTRICAL ENGINEERING 


List of Selected Technical Books 


banon ridi Works, 


POST FREE ON APPLICATION. 


The Kilowatt Publishing Co., Ltd., І 
[кен 203, Temple Chambers, London, Е.С. 


GLASS TUBES ELECTRICAL PORCELAIN | Е, WIGGINS & SONS, 


OF 


AND RODS HIGHEST QUALITY FOR MIGA 
FOR ELECTRICAL PURPOSES ' APPLY TO 
GUILBERT-MARTIN JAMES MACINTYRE & CO.; LTD., INSULATION 


Э, Еатипа Place, LONDON,E.C. BURSLEM, 102, 108 & 104, MINORIES, LONDON. 


THE LONDON ELECTRIC WIRE COMPANY 


Telegrams : “ ELECTRIC LONDON.” AND SM ITHS LTD. Telephone No. 3105 London Wall. 


Offices and Warehouse: Works: { CHURCH ROAD WORKS, LEYTON, B. 
PLAYHOUSE YARD, GOLDEN LANE, LONDON, B.C. ANACONDA WORKS, SALFORD. 


MANUFACTURERS OF EVERY DESCRIPTION OF CABLES AND WIRES FOR ELECTRICAL PURPOSES. 


DYNAMO WIRES Strips and Compressed Strands. INSTRUMENT WIRES, Silk and Cotton Covered. 
EUREKA, PLATINOID and other High Resistance Wires. ENAMEL insulated Wires. 


FLEXIBLES. INSULATING VARNISH. BRUSHES. FUSE WIRES. JOINTING MATERIAL. 


HIGH CONDUCTIVITY COPPER WIRE. SILICIUM BRONZE & PHOSPHOR BRONZE WIRE. 
SPECIAL TROLLEY WIRE. ALUMINIUM WIRE. 


BABCOCK & WILCOX, Lid. 


ELECTRIC CRANE DEPARTMENT: 


GOLIATH CRANES, TRANSPORTERS, PORTAL CRANES, JIB TRAVELLING CRANES, 
WINCHES & CAPSTANS, COAL HANDLING CRANES, FOUNDRY CRANES, LADLE 
CRANES, SCRAP MAGNET CRANES, PIG BED CRANES, SECTION HANDLING 
CRANES, BOX HANDLING CRANES, OPEN HEARTH CHARGERS, VERTICAL INGOT 
CHARGERS, HORIZONTAL INGOT CHARGERS, &c. 


Head Office: ORIEL HOUSE, FARRINGDON STREET, LONDON, Е.С. 


Telegrams—‘' Babcock, London." Works: RENFREW, SCOTLAND. Telephone—City 6470 (8 lines). 


When corresponding with Advertisers, please mention “ Electrical Engineering." 
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TRADES DIRECTORY OF 


ADVERTISERS IN 


(One Free Entry is given to every Advertiser. 


ACCBSSORIES (Electric Light and General Suppliee). 
Drake & Gorham, Lt4., 66, Vict: ria St., S.W. 
Edison ё Swan United Electric Licht Co., Ltd., Ponders End, Middlesex. 
Electrical Co., Ltd., 122 to 124, Charing Cross Rd., W.C. 
Electr ca! Engineering & Equipment Co., Ltd , 109 to 111, New Oxford St., 
Genera! Rlectric Co., Ltd., 67. Queen Vietoria St., E.C. 
Guilbert-Martin, 9, Edmund Place, E.C. 
Landberg (A. P. a Bons, Liverpool Rd., N. 
Scholey & Co., Ltd., 151, Queen Victoria 8t., Е.С. 
Bimplex Condnits, Ltd., 118 to 117, Charing Croas Rd., W.C. 
Ruu Electrica! Co., Ltd., 118, Charing Cross Road, W.C. 
Wardle Engineering Co., Ltd., 196, Deansgate, Manchester. 


ACCUMULATORS, &c. 
Capper, Pass & Son, Ltd., Bedminster Smelting Works, Bristol. 
D.P. Battery Oo., Ltd., Bakewell, Derbyshire. 
Blectrical Power Storage Co., Ltd., 4, Great Winchester St., Е.С, 
Hart Accumulator Oo., Ltd., Marshgate Lane, Stratford, 
Naylor Battery Co , 1, ” Lammermoor Rd.. Balham, S.W. 
Tudor Accumulator Co., Ltd., 3, Central "Buildings, Matthew Parker St.,S. W. 


ARC LAMPS AND ACCESSORIES, 
British Thomson-Honston Co., Ltd., Rugby 
Drake & Gouham, Ltd., 66, Victoria 't., 8. W. 
General Electric Co., Ltd., 67, Queen Victoria St., В.О. 
London Electric Firm, Croydon, 
Oliver Arc Lamp Ltd., Oambridge Place, Burrage Rd., Weolwiet. 


ARMATURB REPAIRS, 
Marryat & Place, 28, Hatton Garden, E.C. 


RS. 


BOILE 
Babcock & Wilcox, Ltd., Oriel House, Farringdon St., Е.О. 


CABLES AND WIRES. 
Callenders Cable & Construction Co., Ltd., Hamilton House, Victoria Embank- 
Drake & Gorham, Ltd.. 66, Vietoria Bt., 8 W. (ment, Е.С. 
General Cable Manufacturing Co., 15, Garlick Hill, B.C. 
Ges. für Elektrotechnische Industrie m.b. H., 88 Belle-Alliance Btr., Berlin. 
Henley's (W. Т. \ Tela TARN Works Co., Ltd, ‚ Blomfield den E.C. 
Ta a elegraph & Indiarubber Works, Millwall Docks, E. 
India Rubber, арай Percha ё Telegraph Works Co., Ltd., 106, Cannon 8%., Е.О. 

and Silvertown 

Liverpool Electric atte Co., Ltd., Linacre Lane, Bootle, Liverpool. 
London Electric Wire Co. & Smiths Ltd., Playhouse Yard, Golden Lane, Е.О. 
Macintosh (Chas.) & Co., Ltd., 22 & 23, Jewin 8t.. Б.О, 
Rickard (Wm.), Ltd., Ashbourne Road Mills, Derby. 


Biemens Bros. & Co., Ltd., Woolwich. | 
Union Cable Oo., Ltd., Dagenham Dock, Essex. 
CASTINGS, &c. 


Dore (J.) & y Bromley, Е. 


CATALOGUES AND PROCESS ENGRAVING. 
Swain (John) & Son, Ltd., Shoe Lane, E.C. 
CONDENSING PLANTS, 
Mirrlees Watson Co., Ltd., Scotland Street, Glasgow. 
Storey (Isaac) & Sons, Ltd., Empress Foundry, Cornbrook, Manchester. 
Willans & Robinson, Ltd., Rugby. 


CORRESPONDENCE INSTRUCTION. 
International Correspondence Schools, Ltd., Kingsway W.C. 


DIE-FINISHED CASTINGS. 
Aerators, Ltd., Upper Edmonton, N. 


DYNAMOS, see Motors and Dynamos, 


ELECTRO-PLATING. 
Oanning (W.) & Co., 188 to 187, Gt. Hampton 8t., Birmingham. 


FIRE EXTINGUISHERS. 
'Olou " Fire Extinguisher, 241, High Holborn, W.C. 


PLEXIBLB METALLIC TUBING. 
United Flexible Metallic Tubing Co., Ltd., 112. Queen Victoria 84., Е.С. 


HBATING AND COOKING APPARATUS. 
Belling ё Co., Lancaster Works. Derby Road, Edmonton. N. 
British Thomson-Houston Co., Ltd., Kugby. . 
British Westinghouse Electric & Mfz. Co., Ltd., Trafford Park, Manchester. 
Dowsing Radiaut Heat Co., Ltd., 105, Great Portland St., 
Drake & Gorham, Ltd., 06, Victoria St., 8.W. 
Ferranti, Ltd., Central "House, Kingsway, W.C. 
General Electric Co.. Ltd., 67, Queen Victoria St., Е.С. 
London Electrical Trading Co., Ltd., 185, Wardour St. 
Redglo, Ltd., 647, Royal Liver Bldgs., Liverpool. 
Schniewindt Electric Co., 40-1, Stawforth St., Birmingham. 
Biemeus Bros. Dynamo Works, Ltd., 39, Upper Thames St., Е.С. 
Simplex Conduits, T.td., 118 to 117, Charing Cross Rd., R. С. 
Townshend's Art Metal Co., Ltd., Ernest St., Birmingham. 


ICE- MAKING MACHINERY. 

Drake & Gorham, Ltd., 66, Victoria St., S. W. 
INSTRUMENTS. 
Everett, Edgecumbe & Co., Ltd., 117, Victoria St., S.W. 
Evershed & Vignoles, Ltd., Acton Lane Works, Chiswick. 
india Rabber, Gutta Percha and Telegraph Works Co., Ltd., 106, Oannen Bt., B.Q. 
Kadelbach & Randhagen, Berlin—Wilmersdorf, 
Kelvin, Bottomley & кайга, Ltd., 18, Cambridge St., Glasgow. 
Nalder Bros. & Thompson, Ltd., 84, Queen Street, E. C. 
Record Electrical Co., Ltd., Caxton House, Westminster, B.W 
INSULATING VARNISH, ENAMELS, PAINTS AND LACQUERS. 
Blume (Chas. H.), The White Building, Sheffield. 
Fredk. Crane Chemical Co., 22 & 23. Newhall Hill, Birmingham. | 
Griffiths Bros. & Co., Macks Rd., Bermondsey, 8. E. 
Pinchin, Johnson & Co., Ltd., 26, Bevis Marks, Е.С. 
Bterling Varnish Co., Royal London Buildings, 196, Deansgate, Manchester. 
INSULATORS AND INSULATING MATERIALS, 
Macintyre (J.) & Co., Ltd., Burslem. 
Moseley (D.) & Sons, Ltd., Ardwick, Manchester. 
Mosses & Mitchell, 122 to 124, Golden Lane, К.С. 
Bugg (William) & Co., Ltd., 63, Regency Street, S. W 
Traun (Dr. Heinr.) & Sons, 25, Guswell Hd., Е.С. 
Weidmann (H.), Kapperswil, Switzerland, 
INSURANCE. 
Phoenix Assurance Co., Ltd.,19 & 70, Lombard Bt., E.U. 
LADDERS. 
Heathman & Co., 10, Parsons Green, S.W. 
LAMP FILAMENTS, 

Tungsten Wire Works, Aktiebolag, Stockholm, ™.O. 


When cccresponding with 


| 
| 


Advertisers, please mention "n Electrical Engineering. ы 


. Cassell & Co., 


“ELECTRICAL ENGINEERING.” 
Entries under additional headings, 6d. per insertion. ) 


LAMPS (Incandescent), 
Brimsdown Lamp Works, Ltd., Kingsway House, Kingsway, W.C. 
British Thomson-Houston Co., Ltd., Mezda House, 77, Upper Thames 8t., E.O. 
British Westinghouse Electric '& Manfg. Co., Ltd. Trafford Park, Manchester. 
Cryselco, Ltd.. Kempston Works, Bedford. 
Drake & Gorham, Lti., 66, Victoria St., 8. W. 
Edison & Swan United Electric Light Co., Ltd., Ponders End, Middlesex. 
Genera! Electric Oo., Ltd., 67, Queen Victoria St., E.C. 
Pope's Electric Lamp Co., Ltd., Hythe Road. Willesden, N.W. 
Siemens Bros. Dynamo Works, Ltd., Tyssen St., Dalston, N.E. 
Simplex Conduits, Ltd., 118 to 117, Charing Cross Rd., W.C. 
Stearn Electric Lamp Co., Ltd., 47, Victoria St., 8. W. . 


LIFTS. 
Marryat & Place, 28, Hatton Garden, E.C. 
Waygood (R.) & Co., Ltd., Falmouth Road, S.B. 


MACHINB TOOLS. 
Taylor & Challen, Ltd., Constitution Hill, Birmingham. 


METERS. 
Bastian Meter Co., Ltd., Kentish Town, N.W. 
Perranti, Ltd., Central House, Kingsway, W.C. 
Isaria, Lt4., 208, Tower Bridge Koad, 8. E. 


MICA. 
British Mica Co., Ltd., Lebanon Road Worka, Wandsworth, 8. W. 
Jaroslaw (D.), 19, Tower Hill, Е.С. 
Micanite & Insulators Co., Ltd., Walthamstow, E. 
Seear, Page & Co., 16 & 17, Devonshire 8q., Е.С. 
Wiggins (F.), & Sons, 102 to 104, Minories, Е.С. 


MINE EQUIPMENTS An APPARATUS. 
Dick, Kerr & Oo., Lti., Alvchurch Yard, 
Ellison (George), Warstone Lane, ы 
Ferranti, Ltd., Central House, Kingsway, W.C. 
General Electric Co., Ltd., 67, Queen Victoria 8t., E.C. 
Reyrolle & Co., Ltd., Hebburn-on- Tyne. 
Siemens Bros. Dynamo Works, Ltd., Caxton House, Westminster, 8. W. 
Switchgear & Cowans, Ltd., Springfield Lane, Salford, Manchester. 
Willans & Robinson, Ltd., Rugby. 


MOTORS AND DYNAMOS.: 
British Thomson-Houston Co., Ltd., Rugby. 
British Westinghouse Electric & Mf C6. Jia. Trafford Park, Manchester 
Brown Boveri & Co., Ltd., Caxton fg. Co. Westminster, 8.W. 
Diek, Kerr & Co., Ltd., Abcburch Yard, Е.С. 
Drake & Go rham, Ltd., 66, Victoria Bt., B8.W. 
Matthews & Yates. Ltd., Swinton, Manchester. 
Peebles (Bruce) & Co., Ltd. Bdinburgh. 
Biemens Bros, Dynamo Works, Ltd., Caxton House, Westminster, B.W. 
Vickers, Ltd., River Don Works, Sheffield. \ 


OIL CANS. 
Kaye (J.) & Sons, Ltd., Lock Works, Leeds. 


PACKING. 
United Stated Metallie Packing Co., Ltd., Bradford. 


PATENT AGENTS. 
Lorvain (J. Ө.), Norfolk House, Norfolk 8t., W.C. 
Raworth (J. E.), 80, Broadway, Westminster. 


PUMPING PLANT. 
Merryweather & Sons, Fire Engine Works, Greenwich, 8.B. 
Willans & Robinson, Ltd., Rugby. 


STBAM ENGINES AND TURBINES. 
Allen (W. Н.) Вор & Co., Ltd., Queen's Engineering Works, Bedford. 
British Thomsen-Houston Co., Ltd., Rugby. 
Dick, Kerr & Co., Ltd., Abchurch Yard, E.C. 
J. Howden & Оо., Lto., 195, Scotland St , Glasgow. 
Vickers, Ltd., River Don Works, Sheffield, 
Willans & Robinson, L'd., Rugby. 


STEAM ENGINE ACCBSSORIEBS., : 
Lea Recorder Oo., Ltd., 32, Deansgate, Manchester, 


SWITCHGBAR. | 
British Thomson-Houston Co., Ltd., Rugby. 
Dorman & Smith, Ordsal Electrical Works, Salford. 
Drake & Gorham, Ltd. 69, Victoria St., 8. W. 
Eckstein, Heap & Co., Ltd., Caroline Street, Broughton, Manchester 
Ferranti Ltd., Central House, Kingsway. W.C. 
Igranic Klectric Co., Ltd., 147, Queen Victoria St., B.O. 
Record Electrical Co., Ltd., Caxton House, Westminster, 8. W. 
Reyrolle & Co., Ltd. Hebburn- -оп-Тупе. 
Bwitchgear & Cowans, Ltd., Springtield Lane, Salford, Manchester. 


TECHNICAL BOOKS AND JOURNALS. 
Cambridge University Press, Fetter Lane, Е.С. 
Ltd., La Belle Sauvage, К.С. 
Caxton Publishing Co., Clun House, Surrey Street, Strand, W.O. 
Constable (Archibald) & Co., Ltd., 10 Orange St, Haymarket, W. 
Crosby Lockwood & Son, 7, Stationers’ Hall Court, E.C., and 5, Broadway 
Electric Journal, Donington House, Norfo!k St., Strand, W. О. (Weatminster,3. W. 
Gresham Publishing Co., 34, Southampton St., W. C. ' 
Grittiu (Chas.), & Co., Ltd., 12, Exeter St., Strand, W.C. 
Indían Industries and Power, 204, Temple Chambers, Е.С. 
Longmans, Green & Co., 39, Paternoster Row, Е.С. 
Macmulan & Co., Ltd., St. Martin's St. WC. 
Whittaker & Co., "2, White Hart Street, Paternoster Square, London, Е.С. 


TELEPHONES. 
Drake & Gorham, Ltd., 66, Victoria St., S.W. 
General Electric Co., Ltd. , 67, Queen Victoria St.. B.C. 
Graham (Alfred) & Co., St. Andrew’s Works, Crofton Park, London, В.В. 
Siemens Bros. & Co., Ltd., Woolwich. 
Western Electric Co., Ltd., North Woolwich, E. 


TESTING LABORATORIES, 
Electrical Standardising & Testing Institution, (Faraday House), 62 to 70, South. 


ampton Row, W.C. 
TRANSPORTERS. : 
Bleicherts Aerial Transporters, Lid., Fgypt House, 36, New Broad Bt., F.C. 


WATER SOFTENBRS. 
Kennicott Water Softener Co., Wolverhampton = ~ 
| WIRING CONTRACTORS. See page іу.  ..' 


WOODWORK CASING AND CQNDUITS. 
Jennings & Co., Pennywell R4., Bristol. 
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THE “HATFIELD” PUMP| Specialists in Rubber 
чедер байн Wires and Cables 


SPECIALLY SUITABLE FOR DEEP SUCTION LIFTS. 


The Radcliffe Motor Hatfield pumped continuously from 
8.48 a.m. till 8.30 p.m., a run of nearly 12 hours at the East 
Lancashire Paper Mills fire. 


The same machine pumped for 34 hours with four jets and a 
26 foot lift at the Charlton Mills fire. р 
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VERRY WEATHER LONDON < ` е ы 


ТНЕ РЕКЕЕСТ РОМР 


FOR 
€LECTRIC DRIVING DEEP WELLS C A | [ F N D ER j © 
MANSION WATER SUPPLY AUGMENTING PRESSURE IN 
COUNTRY WATERWORKS FIRE MAINS 
SHALLOW WELLS FILLING RESERVOIRS, &c., &c. Р 
‘ Write for Illustrated Pamphlet, 193 P. Cable & Construction Co., ы. 
MERRY WEATHER a SONS Victoria Embankment, Е.С. 


Fire Engine Works, Greenwich, S.E., London. 


IVE TC 4% ASBESTONITE 


CUT & UNCUT IN ALL SELECTED | “GNOME” BRAND. § 
ELECTRICAL QUALITIES. NON-INFLAMMABLE. : 
WEATHER, FROST, : 
OIL & ACID PROOF. ÙQ 
M | C A N || | же Specialities: Are Shields, V 
Brush Holders, Spools, Ter. 

Highest Quality. Lowest Prices. minals, Boxes. 


D. JAROSLAW, 19, Tower Hill London, Е.С. 


The FIRST 
and STILL STEAM 
The BEST 


220,000 Supplied. EN C | N ES 
UNITED STATES METALLIC PACKING 6^ L™ BRADFORD. 


LONDON, 110 FENCHURCH ST. LIVERPOOL, 15 FENWICK ST. CLASCOW, 52 ST. ENOCH SQUARE. BOLTON, &c., &c. 


For 
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ACCESSORIES 


Minimum Effort. 
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NOTCHING PRESSES 


FOR ARMATURE PLATES 


TO CHEAPEN PRODUCTION 
AND INCREASE YOUR OUTPUT 
USE ACCURATE 

NOTCHING PRESSES 


Ф Ф g $ 


A CATALOGUE CONTAINING 300 
PRESSES AND MACHINES SUITABLE 
FOR EVERY INDUSTRY WHERE A 
LARGE OUTPUT AND CHEAPENED 
PRODUCTION IS ESSENTIAL, WILL BE 
SENT ON BONA FIDE APPLICATION. 


LARGEST DISC notched 
72 inches 
SMALLEST DISC notched 
12 inches 
At the rate of 150 Slots per minute. 


m E 


ENGINEERS — BIRMINGHAM. 


High-Pressure, 


STEAM 
TURBINES 


WILLANS-DIESEL ENGINES 


11,000 H.P. 


Mixed-Pressure and 
Exhaust Types. 


installed and on Order. 
Low Fuel Costs Reliability. 
Spare Parts Interchangeable 
in accordance with our standard. 


CONDENSER 
PLANTS 


liiustrated Pamphiets and Details 
upon application. 


WILLANS « ROBINSON = 


VICTORIA WORKS, RUGBY, ENGLAND. 


High-Efficiency 
urface and 


Jet Types. 


Printed for the Proprietors, Тик Kitowart Роивіавако Co., Ln 206—906, f ripis: 
г Brummetok S 


е. Sta mford Bt.. 8.5., 


i 200 dur | 
15 WATT | 


AND UPWARDS 


100 VOLT 


З WATT ano орнавоз [ 


REDUCED LIST PRICES 
INCREASED TRADE DISCOUNT 


ENORMOUS INCREASE 
IN MECHANICAL STRENGTH 


Write for Prices, &c., to 


STEARN ELECTRIC Lamp Co., 


ча. 
47, VICTORIA STREET, LONDON, З.М. 
Works at Kew Gardens, London, S.W. 


TUDOR 


ACCUMULATORS 
CHANGE OF ADDRESS 


THE HEAD OFFICE OF 


THE TUDOR ACCUMULATOR | 
HAS BEEN REMOVED ia: ыш: 
3 CENTRAL BUILDINGS, 
MATTHEW PARKER ST., 
WESTMINSTER, 
LONDON, 


Telegrams: * SUBCONICAL, LONDON.” 
Telephone: VICTORIA 2600. 


S.W. 


WORKS: DUKINFIELD, near MANCHESTER. | 


Chambers, Tempie see — Be №ьу Na OQ © Sona "e Du. 


and Bungay, Bwfolk.— 
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